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ABSTRACT 
 

The present study was undertaken at the postharvest laboratory, Horticulture 
Research Institute, Giza and development of horticulture, Ain Shams University. 
during 2002, 2003 and 2004 seasons to evaluate storability and maintain the physical 
and visual quality of sweet corn ears of Endeavor F1 hybrid were picked at 25 day 
after silking (the optimum harvest stage) using cleaning stretch film and polyolefin film 
wrapping films at 0 and 5ºC storage temperature at different storage periods. The 
main results showed that holding the ears at 5ºC storage temperature increased the 
weight loss percent, denting, decay and reduced the visual quality values compared to 
holding at 0ºC. Carbon dioxide percent inside the package was higher when ears 
were stored at 5ºC compared to 0ºC and when ears were wrapped with polyolefin film. 
Wrapping films reduced the weight loss percent of ears compared to unwrapping, the 
lowest values were by polyolefin film. In addition, wrapping with polyolefin film 
decreased kernel denting but the decay value was higher with polyolefin film 
compared to cleaning stretch film. Also, unwrapped ears had higher total sugar 
percent compared to ears wrapped with polyolefin film or cleaning stretch film. 
Cleaning stretch film, generally, gave best visual appearance during storage. 
Wrapping ears with polyolefin film maintained the sucrose percent higher than those 
of cleaning stretch film or check treatments. Sweet corn ears held at 0ºC had higher 
percent of non-reducing sugars compared to 5ºC. Storing ears at 0ºC maintained 
higher TSS compared to 5ºC. With prolonging the storage period, weight loss, decay, 
denting and discoloration for cut ends were increased. But, visual quality, TSS, total 
and non-reducing sugars were decreased.  
Keywords: Sweet corn, Storage temperature, Storage period, Wrapping films, TSS, 

Sugars, Visual quality. 
 

INTRODUCTION 
 

Fresh sweet corn (Zea mays L. var. Saccharata) is a recently promising 
annual vegetable crop grown in Egypt. Sweet corn eating quality is 
associated with the consumer performance of kernel flavour, texture and 
aroma. Sweetness in sweet corn is closely related to kernel sucrose content 
and constituents most of what the average consumer perceives as flavour. 
The fresh sweet corn ear is a perishable food product prone to fast post-
harvest deterioration caused by kernel desiccation, loss of sweetness and 
moisture, husk discoloration and development of pathogens. Several 
techniques are used to preserve post-harvest quality. These techniques 
provide presumed optimal temperature, humidity and atmospheric 
modification. In this respect, Showalter (1967) found that ear weight loss for 
ears with no trimming were rapid and averaged nearly 22% after 6 days 
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storage. Film packaging of husked ears provided protection against kernel 
denting and moisture loss equal to that of ears in the husk with shanks and 
flags removed. Moreover, Hardenburg (1971) stated that in a tight package 
all the free oxygen is used in a short time, respiration becomes an aerobic 
and alcohol and carbon dioxide are produced. This can be demonstrated 
easily by sealing sweet corn in a pliofilm bag. In a tight bag free oxygen is 
quickly used up but CO2 is still being produced. Injurious CO2 concentrations 
of 20% or higher are frequently found in tight packages at root temperature. 

 Ben-Yehoshua (1985), on seal-packaging in plastic film, stated that the 
conventional practice of waxing could be eliminated, since its function of 
preventing shrinkage and reducing weight loss would be increased 5 to 10 
times by the film. Besides, it offers an attractive appearance and 
characteristics. Deak et al. (1987), on sweet corn, found that wrapping 
essentially eliminated moisture loss and resulted in elevated carbon dioxide 
and decreased oxygen concentrations within packages. These effects, 
together with refrigeration markedly reduced the changes associated with 
senescence and post-harvest deterioration, and hence resulted in at least a 
three-fold extension in shelf life. Risse and McDonald (1990), on a super 
sweet corn cultivar, found that film-wrapping maintained freshness and 
reduced moisture loss better than lack wrapping. Wrapping in shrink film 
resulted in lower O2 and higher CO2 concentrations with packages than 
wrapping with cleaning stretch film. Film wrapping in shrink film maintained 
total soluble solids content better than stretch-wrapping or no wrapping. 
Rodov et al. (2000) stated that retail packages of sweet corn (film-wrapped 

trays containing a pair of trimmed cobs) were stored at 2C within additional 
plastic liners. The modified atmosphere, generated in these nested packages 
by corn respiration, complied with the recommended range 5-10 kP CO2 and 
inhibited mould growth. Opening the liner after transfer to non-refrigerated 
conditions compensated for the respiration rise caused by elevated 
temperature maintained the desirable modified atmosphere range and 
prevented fermentation and off-flavour development.  

Concerning storage temperature and storage period, Cherry (1974), on 
sweet corn, found that grain sucrose content decreased most rapidly with the 

conversion of starch during the first 24 h of post-harvest storage at 25C. 
Evenson and Boyer (1986) evaluated sweet corn for sensory quality and 

carbohydrate composition at harvest and after storage at 0C or 10C for two 
weeks. They found that total sugars (reducing sugars and sucrose) declined 

more quickly during storage at 10C than at 0C in all cultivars. In addition, 

Lee et al. (1987a) stated that at the temperature below 10C, contents of 
soluble solids and total sugars and flavour rate of sweet corn were not 

changed significantly, but at the temperature higher than 15C they 
decreased as storage temperatures increased and duration extended. 
Moreover, Deak et al. (1987) mentioned that unwrapped de-husked white 

corn held at 20C dried within 3-4 days and was unpalatable. Unwrapped 
yellow corn with husks intact stored at the same temperature dried within two 
weeks by showing little spoilage. Shrink-wrapped de-husked white ears 
showed visible signs of microbial growth within five days and yellow ears with 
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husks showed deterioration within ten days at 20C. Kernels became 
discoloured, slimy and moldy in appearance. Shrink-wrapped white corn 

stored at 10C developed a sweet off-odor and spoiled after two weeks 

storage. Shrink-wrapped yellow corn stored at 10C remained in a good 
condition for four weeks. Unwrapped de-husked white corn lost its moisture at 

a much more rapid rate when stored at 20C compared to storage at 10C. 
Risse and McDonald (1990) found that the visual appearance was rated 

acceptable with both wrapped and non-wrapped corn up to 21 days of 

storage at 1C. Whereas, at 4C the wrapped and unwrapped corn were 
rated acceptable after seven days, denting was observed on the unwrapped 
corn and to a lesser extent on the stretch wrapped corn. In general, wrapped 
corn appeared fresher; less dried and had less denting than non-wrapped. 
The amount of CO2 increased rapidly from 0% at time of packaging to 2-8% 
after 2 days, depending on the storage temperature, then stabilized. There 
was a positive relation between storage temperature and CO2 concentration. 
After most storage times, corn that was shrink wrapped had higher TSS 
content than either the non-wrapped corn or the corn that was stretch-
wrapped. Aharoni et al. (1996) mentioned that the packages affected the 
amount of CO2 and O2 measured within them during 12-day storage at 1°C 
and additional two days at 20°C as a shelf life. The amount of CO2 and O2 
remained almost constant during 12 days storage. During the two days shelf 
life, the CO2 significantly increased to 15%, while O2 significantly decreased 
to 3%. 

This study was, therefore, performed to determine the optimum storage 
temperature and packing materials of ears as well as delaying the 
deterioration of ears during storage.  
 

MATERIALS AND METHODS 
 

Seeds of sweet corn endeavor F1 hybrid (sh2) obtained from Asgrow Co. 
USA., was sown in 19 August during 2002 and 2003 at Qaha Experimental 
Station, Vegetables Research Department, Ministry of Agriculture. 

Seeds of sweet corn were sown (Direct seed) in hills spaced 25 cm 
apart on rows of 70 cm. The recommended culture practices of sweet corn 
production were followed. Ears were harvested on 18, 15 November in the 
first and second seasons, respectively, after 25 days from silkning in milky 
stage when the pollination silks are dried and the kernels are still immature. 
The husk leaves remain tigh and have a good green appearance. The 
kernels are plump and appear milky, and not doughy, when squeezed (the 
optimum harvest date for this hybrid, El-Seidy, 2006). Ears were picked and 
placed on Plastic crates and transported in a refrigerated truck at (0°C ± 2) 
immediately to the postharvest laboratory, Horticulture Research Institute, 
Giza. Within 1.5h, two wrapping films were used (cleaning stretch film and 
polyolefin film) manufactured by (Huckster packing supply Co. LTD. USA.). 
Their physical properties are summarized in Table (1).  

Both polyolefin film and cleaning stretch film classified as a special 
material for food packing are using in food packing (both wrapping films were 
used according to requirements of EEC council directive 90/128/EEC, Barkai-
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Golden, 1990, and therefore they considered as environment-friendly packing 
films. 

 

Table (1): physical properties of the two used films. 
Property Polyolefin film Cleaning stretch film 

Thickness (micron) 20 0.90 (90GA) 
Premmapelity :   
  Oxygen (ml/m2 24h atm) 11000 17000 
  Carbon dioxide (ml/m2 24h atm)  7000 120000 
  Color Clear Clear 
  Grade (using for…) Food packing Food packing 

 
Uniform ears as uniform as possibole in ears diameter (46mm) and 

length (16cm) in two seasons of all harvesting were hydro-cooled to 
approximately (0°C) with ice cold water after 3 hours from picking, then dried 
by air plower and kept overnight at 0°C with 95-98% RH up to the following 
morning.  

The shanks of ears were trimmed at least 1 cm from the ear base, the 
silk ends were cut to the end of ears and the outer leaves were removed, 
maintaining the leaves, which were attached to the ear with pulling a window 
of 2.5 to 4cm  wide of husks from the ears as practiced commercially. Then 
ears were placed on a foam tray (two ears/try) and over wrapped with 
cleaning stretch film (0.9 micron), low-density polyolefin film (20micron), or 
unwrapped (check treatment). Wrapped and unwrapped ears were weight, 
lapelled and placed in carton boxes (two trays/box) then stored at either 0°C 
and 95-98% RH, 5°C and 95-98% RH storage conditions. Four trays samples 
from the stored ears were taken, each with two ears, at 5, 10, 15 and 20 days 
from storage and subsequently transferred to 10°C (simulated retail display) 
for 24 hours to record the physical and chemical characters of ears to check 
the storability during the storage period and to record the following physical 
and chemical changes for each treatments:  
A. Physical changes: 
(1) Weight loss% was expressed as the percentage of loss from the initial 

weight according to the following equation: 
Weight loss% = [Initial weight – weight of ears at sampling treatment / Initial 

weight of ears]×100 
(2) Denting was determined as a score system of 1 = None; 2 = Slight; 3 = 

Moderate; 4 = moderately severe; 5 = severe. 
(3) Decay were determined as a score system of 1 = None; 2 = Slight; 3 = 

Moderate; 4 = moderately severe; 5 = severe. 
Decay incidence was evaluated separately for the flag leaves, cut ends and 

kernels, once mycelia appeared on each of them, and was expressed as 
a score system for the total amount of ears that were reated decayed. 

(4) Visual quality general appearance was graded on a scale of 1-9, with 9 
= excellent quality, 7 = good, 5 = fair, 3 = poor and 1 = unusable (dry 
and brown flag leaves associated with fungal growth). 

This scale depends on the morphological defects such as wilted 
husks, color changes of husk and kernels, and presence of physiological 
defects.  
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B. Chemical changes: 
(1) Total sugar and non-reducing sugars (sucrose) percent were 

determined colormetrically using spectrophotometer model 6305 
UV/visible range with 520 nm wave length according to Somogyi (1952) 
and Nelson (1974). 

(2) Dry matter one hundred gram of fresh kernels were weighed and then 
dried at 70°C until a constant weight was obtained, the dry matter was 
then calculated. 

(3) Total soluble solids (TSS) were measured with a hand refractometer 
C. Gases: Carbon dioxide inside package was determined in (0) time and 

during storage every 5 days until the end of storage period by using Co2 
analyzer Mod. 902 D.  

The experimental design: Completely randomised design in a factorial 
experiment with three factors (storage temperature, wrapping film and the 
storage period), in four replications, was used in this experiment. Statistical 
analysis was preformed according to Snedecor and Cochran (1989). 

 

RESULTS AND DISCUSSION 
 

1. Physical characters 
1.1. Weight loss % 

Data presented in Table (2) showed that the weight loss percent of ears 

increased significantly when stored at 5C compared to at 0C in both 
seasons. As for wrapping film, weight loss percent of ears decreased 
significantly by using wrapping film and the most decreasing was by 
polyolefin film. This result was true for both seasons. Similar results were 
reported by Showalter (1967), Ben-Yehoshua (1985), Risse and McDonald 
(1990), Othieno et al. (1995) and Aharoni et al. (1996). They reported that 
using different kinds of over-wrapping film decreased the moisture and weight 
losses from the ears.  

Concerning the storage period, the weight loss percent of ears 
increased with prolonging the storage period in both seasons. Regarding the 
interactions, the lowest significant values of weight loss during storage were 
observed for sweet corn ears wrapped with polyolefin film at any storage 
period, whereas the highest values of loss in weight were noticed in sweet 

corn ears stored up to 20 days at 5C without wrapping (check treatment). 
These results were true in both seasons. This highest weight loss may be 
attributed to the highest transpiration as well as respiration rates under the 

higher temperature (5C) in the unwrapped sweet corn ears at any storage 

period compared to those held at 0C and wrapped with polyolefin film. 
1.2. Denting 

Data in Table (3) indicated that denting of kernels increased with 
increasing the storage temperature, regardless of wrapping or storage period 
in the two seasons. Wrapping with polyolefin film decreased denting 
significantly compared to cleaning stretch film or check treatments, 
irrespective of storage temperature or period in both seasons. Regarding the 
storage period, denting increased with prolonging the storage period, 
regardless of wrapping or storage temperature.  
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As for interactions, the highest value of denting was recorded in unwrapped 

ears held at 5C at 20 day storage period. While the lowest kernel denting 
values were recorded in ears wrapped with polyolefin film held at any storage 
period. These results were true in both seasons. The recorded denting values 
may due to highest loss of moisture content in check ears held at the higher 
temperature after 20 days of storage. 
1.3. Decay 

As shown in Table (4), the decay increased with increasing the storage 
temperature in the two studied seasons, regardless wrapping or storage 

period. Ears stored at 5C temperature expressed higher decay values than 

the ears held at 0C temperature. As for wrapping film, polyolefin film 
increased the value of decay significantly when compared with cleaning 
stretch film or check treatment. This was true in the two studied seasons, 
regardless storage temperature or period. Cleaning stretch film recorded, in 
general, the lowest value of decay. Similar results were reported by Aharoni 
et al. (1996). Regarding the storage period, the decay was increased with 
lengthening the storage period. As for the interaction, the highest value of 
decay was recorded, in general, in ears wrapped with polyolefin film in both 
studied seasons. However, the interaction among storage temperature, 
wrapping and storage period was significant in both seasons. 
1.4. Visual quality 

Data shown in Table (5) indicated that visual quality score of ears was 

higher during storage at 0C compared to those held at 5C, irrespective of 
wrapping or storage period in both seasons. These results are in agreement 
with those of Risse and McDonald (1990). Wrapping the sweet corn ears with 
cleaning stretch film resulted, in general, in the best visual appearance 
compared to other wrapping treatments. The check (unwrapped ears) had the 
lowest visual quality scores in both seasons. These results were true 
regardless of storage temperature or period. Similar results were reported by 
Showalter (1967), Ben-Yehoshua (1985), Deak et al. (1987), Makino and 
Hirata (1997) and Rodov et al. (2000), who found that film packaging 
maintained freshness, reduced toughening, weight loss, microbial spoilage, 
moisture loss, senescence and denting, the parameters which affect 
positively the visual quality. Regarding the storage period, data showed that 
visual quality was decreased with extending the storage period. Concerning 
the interactions, sweet corn wrapped with cleaning stretch film showed the 

highest visual quality score during storage at 0C up to 20 days compared to 
other combination treatments in both seasons, however, the significance was 
true for one season. 
1.5. CO2 percent inside the package 

Data presented in Table (6) showed that CO2 percent inside the 

packages was higher when ears were stored at 5C compared to 0C, 
irrespective of wrapping film or storage period, in both seasons. Wrapping 
ears with polyolefin film or cleaning stretch film increased the CO2 percent 
inside the package compared with unwrapping check treatment. In addition, 
wrapping with polyolefin film gave significantly the highest CO2 values.  
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Similar results were reported by Hardenburg (1971), Deak et al. (1987), Risse 
an McDonald (1990), Aharoni et al. (1996), Makino and Hirata (1997) and 
Rodov et al. (2000), who found that using different kinds of films in packaging 
sweet corn generated modified atmosphere inside the package by elevating 
CO2 amount and decreasing the amount of free oxygen. As for storage 
period, CO2 percent in the package increased during storage by extending 
the storage period where the highest percent of CO2 was found after 20+1 
days. Concerning the first order interactions, the highest CO2 percent inside 
package during storage was produced by sweet corn ears wrapped with 

polyolefin film at 5C, prolonging the storage period at 5C up to 20+1 days or 
wrapping with polyolefin film up to 20 days. For interaction among 
temperature, wrapping film and storage period, the sweet corn ears wrapped 

with polyolefin film after 20+1 days storage at 5C produced the highest 
percent of CO2 inside the package. These results were true in both seasons. 
2. Chemical analyses 
2.1. Total sugar percent 

Data presented in Table (7) showed that there was no significant 

difference in total sugar percent of sweet corn ears stored at 0 and 5C in 
both seasons. These results were true regardless of wrapping film or storage 
period. As respecting the wrapping film, the unwrapped ears had the highest 
value of total sugar percent compared to other wrapping treatments, whereas 
those wrapped with cleaning stretch film had the lowest value. As for storage 
period, it was noticed that total sugar percent decreased with prolonging the 
storage period in both seasons. These results were true irrespective of 
storage temperature. Similar results were reported by  Winter et al. (1955),  
Evenson and Boyer (1986), Lee et al. (1987b), and Olsen et al. (1990), who 
found that total sugar concentration was affected by storage time. Concerning 
the interaction, the combination between storage temperatures and wrapping 

film showed that check (unwrapped ears) held at 5C contained the highest 
value of total sugars, in the two studied seasons. The interaction between 
storage period and temperature was not significant in the two studied 
seasons. The interaction among temperature, film and storage period showed 
that the highest value of total sugars after 20+1 days were found with 

unwrapped ears (check) stored at 5C.  
2.2. Non-reducing sugars (sucrose) percent 

Data shown in Table (8) indicated that sweet corn ears held at 0C had 
higher percent of non-reducing sugars in both tested seasons. Concerning 
the wrapping film, data showed that polyolefin film increased the value of 
non-reducing sugars in kernels of sweet corn ears in both seasons, this was 
true irrespective of storage temperature or period. 

Concerning the storage period, the sucrose percent decreased 
significantly with lengthening the storage period, the lowest values were 
detected after 20+1 days. This was true during both seasons, regardless of 
wrapping film or storage temperature. These results are in agreement with 
those reported by Cherry (1974), Garwood et al. (1976), Carey et al. (1982), 
Evenson and Boyer (1986) and Olsen et al. (1990), who found that sucrose 
content decreased rapidly during storage. 
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 The interactions among storage temperature, wrapping film and storage 
period, were not statistically significant in both seasons, with one exceptional, 
i.e., the interaction between wrapping film and storage period. Wrapping in 
polyolefin film caused generally highest values of non-reducing sugars at any 
storage period. Such effect was significant in the first season only. 
2.5. Total soluble solids (TSS) percent 

Data presented in Table (9) showed that TSS % was higher in kernels 

held at 0C compared to those stored at 5C during storage, irrespective of 
wrapping film or storage period. Wrapping with cleaning stretch film or 
polyolefin film decreased kernel's TSS % compared to check treatment. But 
the difference was not significant in the second season. Concerning the 
storage period, TSS % was gradually decreased by prolonging the storage 
period. The lowest values were recorded at 20+1 days from storage, 
regardless of wrapping film or storage temperature. Similar results were 
reported by Lee et al. (1987b) and Risse and McDonald (1990). Regarding 
the interactions, the lowest TSS % was recorded in kernels wrapped with 

either cleaning stretch film or polyolefin film after 20+1 days storage at 5C, in 
both seasons.  
2.6. Dry matter percent 

Data in Table (10) showed that no significant difference was found in dry 

matter percent in kernels kept at 0 and 5C. On the other hand, kernels of 
check treatment contained the highest dry matter percent followed, by 
polyolefin film then cleaning stretch film. This was true, regardless of storage 
temperature or period. In addition, the dry matter % increased with increasing 
the storage period up to 15+1 days in both studied seasons. The combination 
between the wrapping film and storage period was significant in both 
seasons.  

The obtained results indicated that kernels of unwrapped ears had the 
highest value of dry matter after 20+1 days from storage followed by those 
wrapped in polyolefin film then cleaning stretch film.  

It could be concluded from the previously mentioned results that the 
total sugars and sucrose were not significantly affected by storage 
temperature. This might be due to the high initial sugar content in the sweet 
corn kernels and the loss in sugar content was insignificantly observed. The 
unwrapped ears (check treatment) were the highest in total sugar values 
comparing to wrapping films. This result might be due to the high and rapid 
moisture loss in the kernels of check treatment compared to wrapped ones. 
These results agree with those of Showalter (1967), Hardenburg (1971), 
Deak et al (1987), Risse and McDonald (1990), Othieno et al. (1995), Aharoni 
et al. (1996), Makino and Hirata (1997) and Aharoni et al. (1997). On the 
Contrary, polyolefin film and cleaning stretch film maintained higher sucrose 
percent compared to check treatment, this may be due to that wrapping film 
reduced the loss of water and reduced the gas exchangeable creating a 
modified atmosphere which decrease the rate of respiration and hence the 
loss of sucrose during storage. Similar results were reported by Hardenburg 
(1971), Deak et al. (1987), Risse and McDonald (1990) and Aharoni et al. 
(1996).  
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Concerning the storage period, total and non reducing sugars were 
decreased by lengthening the storage period. These results are in agreement 
with those of Winter et al (1955), Cherry (1974), Carey et al. (1982), Evenson 
and Boyer (1986), Lee et al. (1987b) and Olsen et al. (1990). This might be 
attributed to the consumption of sugars in respiration and/or the conversion of 

sugars to starch. TSS % was higher in kernel stored at 0C compared to 

those held at 5C. This result agrees with Deak et al. (1987). Kernels of 
unwrapped ears (check treatment) contained higher dry matter percent than 
those of wrapped ones. This may be due to rapid loss of water from check 
treatment comparing to the wrapped ears. Extending the storage period 
increase TSS and dry matter percent, which may be due to the loss of water 
of kernels, consequently increased the concentration of these parameters 
and this agree with Cherry (1974), Garwood et al. (1976), Evenson and Bayer 
(1986), Risse and McDonald (1990) and Aharoni et al. (1996).  

It could be concluded that weight loss percent, denting, decay and the 

CO2 percent increased by increasing the storage temperature (5C) and this 
might be attributed to that the high temperature accelerates the biochemical 
processes such as respiration rate which increased the content of CO2 inside 

package. The high temperature (5C) also increases the loss of water, which 
cause denting and activates the pathogens, which increase the deterioration 
and decay, therefore, the optimum storage temperature for sweet corn is 

(0C)  . It could be also concluded that wrapping films reduced the weight 
loss percent, denting and maintained quality through generating a modified 
atmosphere around ears and elevated CO2 percent and reduced free oxygen, 
which reduce the rate of respiration and maintain quality by delay loss of 
sucrose content and maintain appearance of husks. In addition, wrapping film 
reduces the gas exchange and preserves a saturated modified atmosphere of 
water vapour, which reduces the moisture loss and keeps out the freshness. 
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         ت كيززان                                                                تأثير درجة حرارة التخزين، نوع الغلاف و طول مدة التخزين على مواصفا
                            الذرة السكرية أثناء التخزين

   و   2              راميإ ال سززيون                  راويززة ال سززيون  إ زز  –   1                     إ ززراميإ إ ززراميإ ال كزز     –   1               أحمززد أ ززو اليزيززد
    2              منال محمد عطية

     مصر.  –       لقامرة  ا  –   مة          ش را الخي  –            م ة عين شمس   جا  –            لية الزراعة  ك  –            سإ ال ساتين  ق  - 1
     مصر.  –     جيزة   –                    ركز ال حوث الزراعية  م  –                   هد  حوث ال ساتين  م  –          اول الخضر            قسإ  حوث تد  - 2

 
     نمعدة  ج                            وقسدم البسدنتي  بيةيدة العرا دة                                  تداول الخضر بمعهدد بودوا البسدنتي      قسم                     أجريت هذه الدراسة في 

                        ا  الددذر  السدديرية لةهجددي                            بهدددا المونف ددة  ةدد  جددود  ييددع      2002  ،     2002  ،     2002          خدد ل أ ددوام           ددي  سددم 
  ك   ذلدد     بد(        السدير                                                                  هدو مد  انادننا المبسددر  تادديرين و ير دل فيدة الماددرو  ن ددرا نرتودن  نسدبة  و )        اندديوور 

        المثدنلي                   بعدد توديدد المو دد                 بعدد الوادند وذلدك                 نطدول فتدر  مميندة                                         لقين  مقدر  تخعينة مع الوون   ة  الجدود 
    عددل                                                ن تقطدا فدي الطدور الةبندي ) يدر ميتمةدة النمدو  ويدا م        ن را ننه                    يوم م  خروج الورير      22          لةقطا وهو 

      الفد ا  و        اولودي                             ندو ي  مد  المفةودنت هدي البدولي                        واستخدم في هذ  التجربة    ،   جدا      سريع      ييو                  تنوسهن وتدهورهن
                                                                        ورو ددي فددي اختينرهددن ا  تيددو  متخااددة بتفةيددا المددواد الفذاصيددة طبقددن لةموااددونت                   المطددنطي )انسددترت  

          درجدنت            والتخدعي   ةد            فيدر المفةدا ب          ومقنرنتهدن       EEC/90/128                         ي تعبصدة المدواد الفذاصيدة )                  القينسية المتبعة ف
            م أدى إلدد ° 2                 التخددعي   ةد  درجددة                   المتوادل  ةيهددن ا              أهددم النتددنص         واوضدوت    م .  ° 2                    ودرار  مختةوددة )اددور و 

     نسدبة       ينندت و    م. °                                           وقةدل مد  جدود  الم هدر مقنرندة بدنلتخعي   ةد  ادور   ،                                    عيند  الوقد في الوع  والتسدني  والتةدا
       لتفةيدا  ا   مدع         م ويدذلك  °               م مقنرنة بنلاور ° 2                                                              نع ثنني أيسيد اليربو  داخل العبو  أ ة   ند التخعي   ة  درجة 

  ى   أد       اولودي     ي  ول            نلتفةيا بدنلب فد   ،                                               استخدام المفةونت قةل بسيل  نم م  الوقد فد  الدوع            يمن وجد ا    .       اولوي          بنلبولي
            يددا بددنلبولي     التفة                     مقنرنددة بفيددر المفةددا.           )انسددترت            ا المطددنط     بددنلف                يةيددة المعنمةددة                         إلدد  تقةيددل الوقددد فدد  الددوع  

            مطدنط. أفضدل                                                                                 أدى إل  تقةيل التسني  ولي  أدى إل  عيند  التددهور المرضد  مقنرندة بدنلتفةيا بدنلف ا ال       اولوي  
   ت        يةيدة ينند                    . أ ةد  نسدبة سديرينت                  ت هن البولي اولوي                                                     جود  لةم هر يننت  ند استخدام التفةيا بنلف ا المطنط

         رينت  يدر                           ودنف   ةد  مسدتوى السديروع )سدي               بدنلبولي اولودي                                                  مع الييعا   ير المفةوة مقنرنة بنلمفةوة. التفةيدا 
            علة ينندت مدع                                أ ة  نسبة م  السيرينت  ير المخت                بفير المفةا.       مقنرنة                بنلف ا المطنط              يةية المعنمةة         مختعلة  

     يةيددة                  م  ةدد  السدديرينت ال ° 2   م،  °          وي بددي  اددور                          م. بينمددن لددم يوجددد تدد ثير معندد ° 2            م مقنرنددة بدد   °               التخددعي   ةدد  اددور
       لتخدعي   ا              م. بعيدند  مدد   ° 2           م مقنرندة بد  °                                                             و ة  العي  م  ذلك فإ  المدواد الادةبة الذاصبدة ينندت أ ةد   ةد  ادور

       د  مدد                                                                                           وجدت عيند  معنوية في الوقدد الدوع  والتةدا والتسدني  والتفيدر فدي لدو  أسدطف القطدع فدي ودي  أدت عيدن
   .        ي الم هدر فد         التددهور                                                         يرينت اليةيدة و يدر المختعلدة والمدواد الادةبة الذاصبدة ويدذلك                         التخعي  إل  تننقص قيم السد

                                          تخعي  الدذر  السديرية ادنا اندديوور )هجدي     يمي                              ي ب نة توت  روا هذ  التجربة  ا                   و ة  هذا يمي  ا  نو
                                            ن   ة  خواص الجود  مدع انخدذ فد  ان تبدنر اهميدة         ذلك لةوو   %  59-  52       ورطوبة    م °   اور               توت درجة ورار  

          ونف دة  ةد                                               قةةدت مد  الوقدد فد  الدوع  والتسدني  والتددهور والم                                            معنمةة التفةيا )يمعنمةة اضنفية لةتبريدد  ويدا 
   (                                                                                        الجددود  الم هريددة والمونف ددة  ةدد  السدديروع )السدديرينت الفيددر مختعلددة   دد و   ةدد  الدددور الددذي قنمددت بدد

        التددهور             لتقةيدل (MAP           واصي المعددل                      ينو  م  انوا  الجو الهد                                    يمعنمةة اخرى اضنفية لةتخعي  المبرد          المفةونت
          بنلييعا .
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Table (2): Effect of storage temperature (at RH % = 95-98%), wrapping film and storage period on weight loss% of 
Endeavor F1 sweet corn hybrid. 

StorageWrapping 2002/2003 2003/2004 
Temp. film ____________________days____________________
___________________days_____________________ 

 C  0 5+1 10+1 15+1 20+1 Mean 0 5+1 10+1 15+1 20+1 Mean 

0 Stretch 0.00 1.79 2.25 3.09 4.19 2.26 0.00 1.68 2.29 3.09 3.93 2.19 
 P.O. 0.00 0.57 0.58 0.80 1.09 0.60 0.00 0.48 0.63 0.78 1.26 0.63 
 Check 0.00 6.92 9.64 11.79 16.13 8.89 0.00 7.06 9.54 12.89 14.92 8.88 
 Mean 0.00 3.09 4.16 5.23 7.14 3.92 0.00 3.07 4.15 5.59 6.70 3.90 
5 Stretch 0.00 1.91 2.47 3.87 5.21 2.69 0.00 1.94 2.57 4.02 4.85 2.68 
 P.O. 0.00 0.67 0.79 0.95 1.27 0.73 0.00 0.67 0.77 1.15 1.18 0.75 
 Check 0.00 7.57 9.94 14.13 19.84 10.29 0.00 7.91 10.90 15.19 21.44 11.09 
 Mean 0.00 3.38 4.40 6.32 8.77 4.57 0.00 3.51 4.75 6.79 9.16 4.84 
Mean Stretch 0.00 1.85 2.36 3.48 4.70 2.48 0.00 1.81 2.43 3.56 4.39 2.44 
 P.O. 0.00 0.62 0.69 0.88 1.18 0.67 0.00 0.57 0.70 0.97 1.22 0.69 
 Check 0.00 7.24 7.79 12.96 17.99 9.59 0.00 7.49 10.22 14.04 18.18 9.99 
 Mean 0.00 3.24 4.28 5.77 7.96 0.00 3.29 4.45 6.19 7.93  

LSD at 5% level for Temp (T) 0.21 0.29 
 Film (F) 0.26 0.35 
 T x F 0.37 0.49 
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 Storage period (S) 0.33 0.45 
 T x S 0.47 0.64 
 F x S 0.58 0.79 
 T x F x S 0.82 1.12 
P.O. = polyolefin film 
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Table (3): Effect of storage temperature (at RH %= 95-98%), wrapping film and storage period on denting (score values) of 
Endeavor F1 sweet corn hybrid. 

StorageWrapping 2002/2003 2003/2004 
Temp. film ____________________days____________________
____________________days____________________ 

 C  0 5+1 10+1 15+1 20+1 Mean 0 5+1 10+1 15+1 20+1 Mean 

0 Stretch 1.00 1.00 1.00 1.50 2.00 1.30 1.00 1.00 1.00 1.50 2.25 1.35 
 P.O. 1.00 1.00 1.00 1.00 2.00 1.20 1.00 1.00 1.00 1.00 2.00 1.20 
 Check 1.00 1.25 1.75 2.50 3.75 2.05 1.00 1.25 2.00 2.75 4.00 2.20 
 Mean 1.00 1.08 1.25 1.67 2.58 1.52 1.00 1.08 1.33 1.75 2.75 1.58 
5 Stretch 1.00 1.00 1.50 2.25 3.75 1.90 1.00 1.00 1.50 2.00 3.50 1.80 
 P.O. 1.00 1.00 1.00 1.00 2.75 1.35 1.00 1.00 1.00 1.00 3.00 1.40 
 Check 1.00 1.75 2.75 3.75 5.00 2.85 1.00 1.50 3.00 4.00 5.00 2.90 
 Mean 1.00 1.25 1.75 2.33 3.83 2.03 1.00 1.08 1.33 1.75 2.75 2.03 
Mean Stretch 1.00 1.00 1.25 1.87 2.87 1.60 1.00 1.00 1.25 1.75 2.87 1.57 
 P.O. 1.00 1.00 1.00 1.00 2.37 1.27 1.00 1.00 1.00 1.00 2.50 1.30 
 Check 1.00 1.50 2.25 3.12 4.37 2.45 1.00 1.37 2.50 3.37 4.50 2.55 
 Mean 1.00 1.17 1.50 2.00 3.21 1.00 1.17 1.83 2.33 3.83  

LSD at 5% level for Temp (T) 0.12 0.09 
 Film (F) 0.15 0.12 
 T x F 0.21 0.16 
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 Storage period (S) 0.19 0.15 
 T x S 0.27 0.21 
 F x S 0.33 0.26 
 T x F x S NS 0.37 
Denting score: 1: none, 2: slight, 3: moderate, 4: moderately severe, 5: severe. 
 
P.O. = polyolefin film 
 
 
 
Table (4): Effect of storage temperature (at RH % = 95-98%), wrapping film and storage period on decay (score values) of 

Endeavor F1 sweet corn hybrid. 

StorageWrapping 2002/2003 2003/2004 
Temp. film ___________________days_____________________
___________________days_____________________ 

 C  0 5+1 10+1 15+1 20+1 Mean 0 5+1 10+1 15+1 20+1 Mean 

0 Stretch 1.00 1.00 1.25 1.25 2.00 1.30 1.00 1.00 1.00 1.25 2.00 1.25 
 P.O. 1.00 1.00 2.00 2.75 2.75 1.90 1.00 1.00 2.00 2.75 3.00 1.95 
 Check 1.00 1.00 1.00 3.00 3.50 1.90 1.00 1.00 1.00 3.00 3.75 1.95 
 Mean 1.00 1.00 1.42 2.33 2.75 1.70 1.00 1.00 1.33 2.33 2.92 1.72 
5 Stretch 1.00 1.25 1.00 2.00 3.75 1.80 1.00 1.00 1.00 2.00 4.00 1.80 
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 P.O. 1.00 1.00 2.00 3.00 4.25 2.25 1.00 1.00 2.00 3.00 4.25 2.25 
 Check 1.00 1.00 1.00 2.50 3.00 1.70 1.00 1.00 1.00 2.50 3.50 1.80 
 Mean 1.00 1.08 1.33 2.50 3.67 1.92 1.00 1.00 1.33 2.50 3.92 1.95 
Mean Stretch 1.00 1.12 1.12 1.62 2.87 1.55 1.00 1.00 1.00 1.62 3.00 1.52 
 P.O. 1.00 1.00 2.00 2.87 3.50 2.07 1.00 1.00 2.00 2.87 3.62 2.10 
 Check 1.00 1.00 1.00 2.75 3.25 1.80 1.00 1.00 1.00 2.75 3.62 1.52 
 Mean 1.00 1.04 1.37 2.42 3.21 1.00 1.00 1.33 2.42 3.42  

LSD at 5% level for Temp (T) 0.16 0.08 
 Film (F) 0.14 0.10 
 T x F 0.20 0.14 
 Storage period (S) 0.18 0.13 
 T x S 0.26 0.18 
 F x S 0.32 0.22 
 T x F x S 0.45 0.31 
Decay score: 1: none, 2: slight, 3: moderate, 4: moderately sever, 5: severe. 
P.O. = polyolefin film 
 
 
 
Table (5): Effect of storage temperature (at RH %= 95-98%), wrapping film and storage period on visual quality (score values) of 

Endeavor F1 sweet corn hybrid. 

StorageWrapping 2002/2003 2003/2004 
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Temp. film ____________________days____________________
____________________days____________________ 

 C  0 5+1 10+1 15+1 20+1 Mean 0 5+1 10+1 15+1 20+1 Mean 

0 Stretch 9.00 9.00 9.00 9.00 8.50 8.85 9.00 8.50 6.50 5.00 4.75 6.75 
 P.O. 9.00 9.00 8.75 7.25 6.50 8.10 9.00 5.50 4.25 3.75 1.00 4.70 
 Check 9.00 6.00 4.00 3.00 1.00 4.60 9.00 5.00 3.50 3.25 2.50 4.65 
 Mean 9.00 8.00 7.25 6.42 5.25 7.18 9.00 6.33 4.75 4.00 2.75 5.37 
5 Stretch 9.00 7.00 5.00 4.00 2.00 5.75 9.00 7.00 5.50 4.25 3.25 5.80 
 P.O. 9.00 8.50 6.00 5.00 2.50 6.20 9.00 5.00 3.00 2.50 1.00 4.10 
 Check 9.00 5.00 3.00 2.50 1.00 4.10 9.00 4.50 3.25 1.50 1.00 3.85 
 Mean 9.00 6.83 4.83 4.00 2.08 5.35 9.00 5.50 3.92 2.75 1.75 4.58 
Mean Stretch 9.00 8.00 7.25 6.75 5.50 7.30 9.00 7.75 6.00 4.62 4.00 6.27 
 P.O. 9.00 8.75 7.37 6.12 4.50 7.15 9.00 5.25 3.62 3.12 1.00 4.40 
 Check 9.00 5.50 3.50 2.75 1.00 4.35 9.00 4.75 3.37 2.37 1.75 4.25 
 Mean 9.00 7.40 6.04 5.21 3.67 9.00 5.92 4.33 3.37 2.25  

LSD at 5% level for Temp (T) 0.29 0.30 
 Film (F) 0.36 0.37 
 T x F 0.51 NS 
 Storage period (S) 0.46 0.48 
 T x S 0.65 NS 
 F x S 0.80 0.83 
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 T x F x S 1.13 NS 
Visual quality score: 9: excellent, 7: good, 5: fair, 3: poor and 1: unsolable. 
 
P.O. = polyolefin film 
 
 
 
Table (6): Effect of storage temperature (at RH %= 95-98%), wrapping film and storage period on CO2% inside package of 

Endeavor F1 sweet corn hybrid. 

StorageWrapping 2002/2003 2003/2004 
Temp. film ___________________days_____________________
___________________days_____________________ 

 C  0 5+1 10+1 15+1 20+1 Mean 0 5+1 10+1 15+1 20+1 Mean 

0 Stretch 0.03 3.90 4.52 4.57 4.85 3.58 0.03 3.85 4.11 4.32 4.50 3.36 
 P.O. 0.03 6.70 6.80 8.57 9.05 6.23 0.03 6.45 7.20 8.45 8.90 6.21 
 Check 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 
 Mean 0.03 3.54 3.78 4.39 4.64 3.28 0.03 3.44 3.78 4.27 4.48 3.20 
5 Stretch 0.03 4.01 4.50 4.87 5.00 3.68 0.03 3.95 4.10 4.52 4.70 3.46 
 P.O. 0.03 9.15 9.22 9.47 10.35 7.65 0.03 8.12 9.97 10.39 10.57 7.82 
 Check 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 
 Mean 0.03 4.39 4.58 4.79 5.13 3.79 0.03 4.03 4.70 4.98 5.10 3.77 
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Mean Stretch 0.03 3.96 4.51 4.72 4.92 3.63 0.03 3.90 4.10 4.42 4.60 3.41 
 P.O. 0.03 7.92 8.01 9.02 9.70 6.94 0.03 7.28 8.58 9.42 9.73 7.01 
 Check 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 
 Mean 0.03 3.97 4.18 4.59 4.88 0.03 3.74 4.24 4.62 4.79 

LSD at 5% level for Temp (T) 0.17 0.13 
 Film (F) 0.21 0.16 
 T x F 0.30 0.23 
 Storage period (S) 0.27 0.21 
 T x S 0.39 0.29 
 F x S 0.48 0.36 
 T x F x S 0.67 0.51 
 
P.O. = polyolefin film 
 
 
 
Table (7): Effect of storage temperature (at RH %= 95-98%), wrapping film and storage period on total sugars % (g/100 g 

fresh weight) of Endeavor F1 sweet corn hybrid. 

StorageWrapping 2002/2003 2003/2004 
Temp. film ___________________days_____________________
____________________days____________________ 
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 C  0 5+1 10+1 15+1 20+1 Mean 0 5+1 10+1 15+1 20+1 Mean 

0 Stretch 4.56 4.32 4.14 3.90 3.65 4.11 4.76 4.80 4.69 4.22 4.02 4.50 
 P.O. 4.56 4.81 4.70 4.46 4.20 4.55 4.76 4.80 4.74 4.27 4.08 4.53 
 Check 4.56 4.59 4.40 3.89 2.97 4.08 4.76 4.82 4.27 4.00 3.72 4.31 
 Mean 4.56 4.57 4.41 4.08 3.61 4.25 4.76 4.81 4.57 4.17 3.94 4.45 
5 Stretch 4.56 4.80 4.35 3.77 3.60 4.22 4.76 4.68 4.33 4.80 3.20 4.16 
 P.O. 4.56 4.75 4.09 3.95 3.74 4.22 4.76 4.63 4.37 4.01 3.42 4.24 
 Check 4.56 4.74 4.36 4.82 5.80 4.86  4.76 4.77 4.17 5.77 6.07 5.11 
 Mean 4.56 4.76 4.27 4.18 4.38 4.43 4.76 4.69 4.29 4.53 4.23 4.50 
Mean Stretch 4.56 4.56 4.24 3.84 3.62 4.16 4.76 4.74 4.51 4.01 3.61 4.33 
 P.O. 4.56 4.78 4.39 4.21 3.97 4.38 4.76 4.72 4.55 4.14 3.75 4.39 
 Check 4.56 4.66 4.38 4.36 4.39 4.47 4.76 4.80 4.22 4.99 4.89 4.71 
 Mean 4.56 4.67 4.34 4.13 3.99 4.76 4.75 4.43 4.34 4.09  

LSD at 5% level for Temp (T) NS NS 
 Film (F) 0.28 0.31 
 T x F 0.39 0.43 
 Storage period (S) 0.36 0.39 
 T x S NS NS 
 F x S NS 0.69 
 T x F x S 0.88 0.97 
P.O. = polyolefin film 
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Table (8): Effect of storage temperature (at RH %= 95-98%), wrapping film and storage period on non-reducing sugars% 

(sucrose) (g/100 g fresh weight) of Endeavor F1 sweet corn hybrid. 

StorageWrapping 2002/2003 2003/2004 
Temp. film ___________________days_____________________
___________________days_____________________ 

 C  0 5+1 10+1 15+1 20+1 Mean 0 5+1 10+1 15+1 20+1 Mean 

0 Stretch 3.85 3.59 3.11 2.79 1.99 3.07 3.93 3.60 3.46 3.17 2.01 3.23 
 P.O. 3.85 3.67 3.41 3.16 2.54 3.32 3.93 3.79 3.56 3.01 2.66 3.39 
 Check 3.85 3.38 2.86 2.42 1.83 2.87 3.93 3.43 3.36 3.02 1.61 3.07 
 Mean 3.85 3.55 3.12 2.79 2.12 3.09 3.93 3.61 3.46 3.07 2.09 3.23 
5 Stretch 3.85 3.67 3.04 2.88 2.34 3.16 3.93 3.65 3.23 2.83 2.25 3.19 
 P.O. 3.85 3.71 3.34 2.80 2.42 3.22 3.93 3.74 3.54 2.83 2.57 3.32 
 Check 3.85 3.65 2.20 1.97 1.82 2.69 3.93 3.41 2.83 2.32 1.88 2.87 
 Mean 3.85 3.67 2.86 2.55 2.19 3.03 3.93 3.60 3.20 2.66 2.23 3.12 
Mean Stretch 3.85 3.63 3.07 2.83 2.17 3.11 3.93 3.62 3.34 3.00 2.13 3.20 
 P.O. 3.85 3.69 3.37 2.98 2.48 3.27 3.93 3.76 3.55 2.92 2.61 3.35 
 Check 3.85 3.51 2.53 2.19 1.83 2.78 3.93 3.42 3.09 2.67 1.74 2.97 
 Mean 3.85 3.61 2.99 2.67 2.16 3.93 3.60 3.33 2.86 2.16   
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LSD at 5% level for Temp (T) NS NS 
 Film (F) 0.14 0.17 
 T x F NS NS 
 Storage period (S) 0.18 0.22 
 T x S NS NS 
 F x S 0.31 NS 
 T x F x S NS NS 
 
P.O. = polyolefin film 
 
 
 
Table (9): Effect of storage temperature (at RH %= 95-98%), wrapping film and storage period on TSS % of Endeavor F1 

sweet corn hybrid. 

StorageWrapping 2002/2003 2003/2004 
Temp. film ___________________days_____________________
___________________days_____________________ 

 C  0 5+1 10+1 15+1 20+1 Mean 0 5+1 10+1 15+1 20+1 Mean 

0 Stretch 13.30 12.00 11.50 11.25 10.75 11.76 13.35 11.75 12.75 10.75 11.00 11.92 
 P.O. 13.30 11.75 12.50 10.00 9.87 11.48 13.35 13.00 12.00 10.00 10.25 11.72 
 Check 13.30 11.75 11.87 12.50 11.62 12.21 13.35 11.75 11.50 11.75 11.00 11.87 
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 Mean 13.30 11.83 11.96 11.25 10.75 11.82 13.35 12.17 12.08 10.83 10.75 11.84 
5 Stretch 13.30 12.00 12.25 10.50 9.25 11.46 13.35 11.87 12.00 10.50 9.25 11.39 
 P.O. 13.30 11.75 11.25 10.75 9.00 11.21 13.35 12.00 12.12 10.75 9.00 11.44 
 Check 13.30 12.25 11.50 10.75 10.75 11.71 13.35 12.87 12.00 10.75 10.25 11.84 
 Mean 13.30 12.00 11.67 10.67 9.67 11.46 13.35 12.25 12.04 10.67 9.50 11.56 
Mean Stretch 13.30 12.00 11.87 10.87 10.00 11.61 13.35 11.81 12.37 10.62 10.12 11.66 
 P.O. 13.30 11.75 11.87 10.37 9.43 11.35 13.35 12.50 12.06 10.37 9.62 11.58 
 Check 13.30 12.00 11.69 11.62 11.19 11.96 13.35 12.31 11.75 11.25 10.62 11.86 
 Mean 13.3 11.92 11.81 10.96 10.21 13.35 12.21 12.06 10.75 10.12  

LSD at 5% level for Temp (T) 0.25 0.24 
 Film (F) 0.30 NS 
 T x F 0.56 NS 
 Storage period (S) 0.39 0.38 
 T x S NS 0.54 
 F x S 0.68 0.66 
 T x F x S 0.96 0.93 
 
P.O. = polyolefin film    
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Table (10): Effect of storage temperature (at RH %= 95-98%), wrapping film and storage period on dry matter % of Endeavor 
F1 sweet corn hybrid. 

StorageWrapping 2002/2003 2003/2004 
Temp. film ___________________days_____________________
___________________days_____________________ 

 C  0 5+1 10+1 15+1 20+1 Mean 0 5+1 10+1 15+1 20+1 Mean 

0 Stretch 22.72 23.02 23.48 22.59 21.36 22.63 23.79 22.75 21.95 21.71 21.53 22.39 
 P.O. 22.72 24.45 24.42 25.18 26.25 24.60 23.79 23.20 23.68 25.29 25.61 24.31 
 Check 22.72 24.21 25.19 26.18 26.01 24.86 23.79 26.43 26.25 28.36 26.10 26.19 
 Mean 22.72 23.89 24.36 24.65 24.54 24.03 23.79 24.13 23.96 25.12 24.42 24.30 
5 Stretch 22.72 22.09 22.30 21.80 19.40 21.66 23.79 23.62 23.10 23.05 20.37 22.79 
 P.O. 22.72 23.14 23.61 24.07 24.27 23.56 23.79 23.82 23.73 23.42 24.41 23.84 
 Check 22.72 24.92 25.42 26.93 29.21 25.84 23.79 24.68 25.80 27.79 30.96 26.61 
 Mean 22.72 23.38 23.78 24.27 24.29 23.69 23.79 24.04 24.21 24.75 25.25 24.41 
Mean Stretch 22.72 22.55 22.89 22.20 20.38 22.15 23.79 23.79 22.53 22.38 20.95 22.57 
 P.O. 22.72 23.69 24.01 24.63 25.26 24.08 23.79 23.51 23.71 24.35 25.01 24.08 
 Check 22.72 24.57 25.31 26.56 27.61 25.35 23.79 25.56 26.03 28.07 28.53 26.39 
 Mean 22.72 23.64 24.07 24.46 24.42 23.79 24.09 24.09 24.93 24.83  

LSD at 5% level for Temp (T) NS NS 
 Film (F) 0.77 0.48 
 T x F 1.09 NS 
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 Storage period (S) 0.99 0.62 
 T x S NS NS 
 F x S 1.73 1.07 
 T x F x S NS 1.51 
P.O. = polyolefin film 
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