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ABSTRACT

A series of experiments were camied out at Kaha vegetable Experimental
station and postharvest laboratory during 2001 and 2002 seasons on pepper cv.
Gedeon Fy hybrid to study the effect of soil mulching and plant shading on growth,
yield and fruit characteristics at harvest and during cold storage. Different types of
packaging were examined to find out their effects on fruit quality during storage and
retail display conditions. The results were summerized as follows:

1- Effect of soil mulching and shading on vegetative growth, fruit quality and
yield of sweet pepper.

The application of shading and bare soil in addition to the interaction
between them were the best treatments for plant growth (Plant height, number of
leaves and leaf area). On the other hand, neither soil mulch nor its combination with
shading had an effect on plant dry matter, flesh thickness and fruit length. Fruit weight
and diameter were increased using soil muiching compare to bare soif but produced
lower total yield (Kg/ plant). Moreover, shading treatment increased significantly fruit
diameter, weight and totai yield. Respecting interaction affect (Shading treatment and
bare soil ) was the best treatment for fruit diameter, weight and total yield.

2. Effect of soil mulching and shading on physical and chemical
characteristics of pepper fruit during cold sterage,

As the storage period was prolonged, the weight loss was increased and when
pepper fruils stored for 14- days at 8°C no-further loss of quality was observed.
However losses were occurred when the storage period was extended to 28 days.
Significant decrease in T.8.8., ascorbic acid and total chlorophyll content with the
elapse of the storage period.

T {shading, pius bare soil} and T4 {un-shaded plastic plus bare soil} (control)
had the lowest value of weight loss percentage in the second season during the
storage period and these two treatments had higher visual quality than did the other
treatment in both seasons.

(Tz) and (T4) gained slightly higher T.S.S. content in the first season, as
compared to (T1) shading, soil mulching or (Ts) without shading, soil muiching but
there were no significant differences between treatments in the second season. No
significant differences were found between treatments as for their effect on the
ascorbic acid content in both seasons.

(T2) and (Ts) retained higher total chlorophyll content over the other two used
treatments.

3- Packaging materials and their effect on sweet pepper fruit during storage
and retail display condition.

Storing pepper fruit for 28 days at 8%c plus additional 3 days at 20°C for fruit
retail display and the results indicated that as the storage period was protonged,
weight loss, decay percentage were increased. No significant differences were
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noticed in dry matter content. There were continuous ioss of T.5.5., ascorbic acid and
total chlorophyll content as the storage period was proionged.

As for the packaging types. Packing pepper fruits in carton box (Control) had
higher percentage of weight loss compared with fruit packed in P.E lining or P.E bags.
Nonperforated P.E. bag and control treatment had higher percentage of decay than
those of P.E lining or per forated P.E bags. The packages types did not have any
significant effect on dry matter, 7.5.S. and ascorbic acid content.

Non perforated polyethylene bag retained higher chlorophyl! content compared
to the other packaging types.

It can be conciuded that spraying the upper surface of the plastic sheet of the
greenhouse with sepidag without muiching to produce high yield and quality of green
pepper grown under greenhouse during August. Packaging pepper fruits in film
wrapping (P.E. lining and perforated or nonperforated P.E. bags) maintained quaiity,
retain green color and extended the shelf life if held at 8°C and 85% R.H. for a period
of 28 days.

INTRODUCTION

Sweet pepper is an important vegetable crop grown under protected
cultivation in Egypt More than 30% of the greenhouses in Egypt are
cultivated with sweet pepper for export and local consumption. To produce
yield of sweet pepper grown under greenhouses, seeds must be sown from
15™ of June tili 15" of July and seedlings of sweet pepper must be
transplanted in the greenhouses during August. The weather in this month is
usually very hot and the seedlings are under stress. The high temperature in
July and August increases transpiration and respiration rates, thus the growth
of the seedlings is limited. Root and shoot growth of pepper seedlings were
inhibited when seedlings kept in higher temperature regime compared with
control plants which kept at 25°C /18°C (Aloni ef al,, 1992). Transpiration rate
and stomata conductance increased with the high-temperature treatments
while- the yields were considerably reduced. There was a clear negative
relationship between vegetalive and reproductive growth under high
temperature conditions, flower absission at a high temperature was
considered to be a sfrategy to maintain a minimum level of plant growth
(Tahgaki et al. 1993). In Egypt, any treatment reduces the temperature during
this time of the year may improve the growth and hence vyieid and fruit of
sweet pepper grown under greenhouses.

Sweet pepper is stored for relatively long periods at temperature 7-
13°%C (Paull, 1990), depending on the variety and the stage of maturity.
However these low temperatures did not completely inhibit decay
development during storage (Barkai Golan, 1981). In the main time,
temperature above 13°C encouraged ripening and spread of bacterial soft rot
(Handenburg et al., 1986). Because of their large surface to weight ratic,
pepper are also prone to water loss and shrivelling. The most effective
method of maintaining quality and controlling decay of pepper is a rapid
cooling soon after harvest followed by storage at low temperature with a high
relative humidity (hardenburg et al., 1986).

Modified atmosphere packaging of green pepper, has been reported to
inhibit respiration, delay ripening, decrease ethylene production, slow down
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compositional changes associated with ripening, maintain color and extend
shelf life (Ben-Yehoshua et al., (1983). Miller et al, (1986) Gonzalez and
Tiznado (1993). The benefial effect could be due to the modification of the
concentrations of Co,,0, and created ethylene inside the package. Zagory
and Kader (1988).

Although packaging also reduce water loss (Ben yehoshua et al.,, 1983;
Lurie ef al, 1986; Meir e a/, 1995; Wall and Berghage 1996), post harvest
diseases could be enhanced by high humidity created in the bags (Ben
Yehoshu, 1985; Rodov et al., 1995).

The purpose of the present work was to test the use of plastic mulch
and greenhouse shading on the growth yield and quality of fruit. Besides,
storage of sweet pepper fruits at 8 OC for 28 days will be examined.
Additionally the influence of different packaging material on the fruit quality
during storage and simulated marketing will be studied.

MATERIALS AND METHODS

An experiment was conducted at Kaha experimental farm, Qalubia
governorate in the two successive seasons i.e,, years 2001 and 2002, Seeds
of sweet pepper cv. Gedeon F, hybrid were sown in the nursery on 15" of
June in both seasons and the seedlings were transpianted on 7™ of August in
the greenhouses. Four greenhouses were used in this experiment, plastic
mulch of double face was used (The upper face is silver and the bottom is
black).

The treatments were as follow:

1- Spraying the upper surface of the clear plastic sheet covering the
greenhouse with sepidag plus spreading sliver plastic mulch on the soil
surface.

2- Spraying the upper surface of the plastic sheet of the greenhouse with
sepidag without mulching. =

3- Covering the soit of the greenhouse with silver plastic mulch without
spraying the plastic sheet with sepidag.

4- Greenhouse without Mulching and without sepidag (Control).

A split plot design with four replicates was adopted. The plastic muich
was arranged in the main plot, while the sepidag was plotted at random in
the subplot Maximum and Minimum temperature were meseaured daily
for 60 days after transplanting. Determination of the studied characters
was carried as follows:-

1- Plant height after 60 days from transplanting (before cleaning the plastic
sheets from sepidag).

2- Number of leaves and stem diameter after 60 days from transplanting.

3- Leaf area: the sixth leaf from the apex was detenmned using Li-cor (Li -
3000) portable area meter and expressed as cm?/leaf.

4- Dry matter control of the whole plant: randomly plants were taken after 60
days from transplanting and dried at 105°C and dry matter percentage
was calculated.
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9- Average fruit weight, diameter, length, flesh thickness and number of
locules were determined.
6- Total yield kg/piant.

Sweet pepper fruits were harvested at mature green stage and
transported to the laboratory at Giza and uniform sized pepper free of
blemishes or defects were selected.

The samples were arranged in a complete randomized block design,
twelve fruit were placed in a canton box as one replicate. Twelve replicates
for each treatment were stored for 28 days at 8°C, 85% relative humidity
{R.H.). In all stored fruits, samples were taken at random from 3 replicates for
each treatment and examined every 7 days intervals for fruit quality, weight
loss, visual quality appearance, dry matter, total soluble solids, ascorbic acid
and total chlorophyll.

Packaging materials and their effect on sweet pepper fruit during

storage and retail display condition.

Pepper fruits were obtained from the same green house, which was
used as control to study the effect of shipment and retail display condition on
fruit guaiity.

Fruits were picked at mature green stage, Medium size (5-7cm) fruit
diameter were used, sound and healthy fruits were chosen and packed using
different packaging materials:

1- Packing in corrugated cartan previcusly lined with polyethylene 60 micron
thickness.

2- packing in perforated polyethylene bags 30 micron thickness, (38 x 25 ¢cm
in size) with 6 holes {each 5 mm in diameter) for a total 0.0082%
perforation, then placed inside corrugated carton box.

3- Packing in non-perferated polyethylene bags 30 micron thickness (38 x 25
cm) in size, and placed inside corrygated carton box.

4- Un bagged fruits packed in carton box served as control.

A complete Randomized block design was adopted. Twelve fruits were
put in a carton box as one replicate. N:ne replicates for each treatment.
The packaged fruits were stored at 8°C and 85% R.H. for 2.3,4 weeks,
with an additional 3 days at 20°C, 55% R.H. to simulate marketing
conditions,

At each interval, samples were taken at random fram 3 replicates for
each treatment, and examined for percentage cof weight loss, decay, dry
matter, total soluble solids, ascorbic acid and total chlorophyil.

The data were recorded at each interval and the following criteria
were measured:

1- Percentage of weight loss:

Weight of sample at the beginning of storage-its weight after storage

x 100
Weight of sample at the beginning of storage

2- Visual quality was evaluted using a 1 -5 scale with 5 excellent, 4 good, 3
fair, 2 poor and 1 unusable fruits. Fruit evaluated at less than 2.8 were
considered unmarkatable.
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3- Percentage of decay:
Weight of decayed fruits

x 100
Original weight of the sample

4- T.S.S. content was determined using Able refractometer (A.O. AQ,
1990).

5- Dry Mater content: 100gm. of fresh fruits were weighted and dried at 70°C
until a constant weight and percentage of dry matter was calculated .

B- Ascorbic acid content was determined using the dye 2-6 dichlero -phenol
indo phenol method A.0.A.O., (1990).

7- Total chiorophyll (Chlorophyli a & b) was measured by extracting the
chlorophyli from a 2 grams sample of fruits with a cetone (85%) as
described by Singh (1982).

All data were subjected to the statistical analysis according to the

method described be Snedecor and Cochran (1980).

RESULTS AND DISCUSSION

Data in Table (1) show clearly that maximum air temperature was
higher under mulching treatment without spidage, this may be due to the
reflection of sun fight from the silver muich to the air around the plants,
meanwhile the lower maximum air temperature was under spidag treatment
without mulching, this due to the reflection of the sun light from the upper
surface of the plastic sheets by spidag. Brown 1982, EL-Aidy, 1986 and
Hissely 1986 indicated that shading had clearly great effect on reducing air
ternperature.

Vegetative growth _

Data in Table (2) show clearly that muiching with double layer (Silver
on top and black in the bottom) decreaséd plant helght, number of leaves,
ieaf area and stem diameter of pepper plant significantly in both seasons.

The comparison between the spidag and without spidag means, in
both growing season, showed that spidag treatment increased plant height,
number of leaves and leaf area significantly, on the other side spidag
treatments reduced stem diameter significantly in both seasons this may be
due to the plastic shading with spidag which make on elongation in stem
cells.

The interaction between muich and spidag treatments indicated that
there was a significant effect on plant height, number of leaves and leaf area
of pepper piants and the best treatment was spraying the plastic with spidag
without mulching in both seasons. Meanwhile there was no significant
difference between treatments on sitem diameter in both seasons. The
improvement in the vegetative growth under spidag treatment may be due to
the reduction in maximum temperature under spidag that reduced
transpiration rate from plants (Schoch 1572).
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Table (1): Average Maximum and Minimum air Temperature under different treatments from transplanting until 60

days later.
First season Second season
Days from S+M M S Control S+M M S Control
Transplanting [Max. (Min. [Max. | Min. [Max. | Min. |Max. | Min. [Max. | Min. [Max. | Min. |Max. | Min. |Max. | Min.
7 43 |23 | 48 |245 | 38 (240 | 44 1240 | 44 235 | 49 |250 | 39 |240 | 44 |240
14 42 | 23 47 |250 | 39 ;240 ) 42 (235 | 43 (235 | 47 |245 | 38 245 | 42 (240
21 44 | 22 48 240 | 39 |235 | 43 |23.0 | 44 [220 | 48 (240 | 38 [230 ] 44 |230
28 41 121 | 47 220 | 37 12201 40 (220 | 41 2151 47 1230 | 36 [225 | 41 (220
35 42 | 20 46 (195 36 |205 | 42 |205 | 43 (200 | 48 (215 | 38 (210 | 42 |21.0
42 41 19 46 12051 36 |200 0 41 {2001 42 1200} 48 122.0 ; 37 1210 { 43 {210
49 40 18 44 200 | 35 |19.0 % 39 (190 | 41 190 | 45 210 | 35 |200; 41 |200
56 38 17 42 |180 | 32 |185 | 37 |18.0 | 37 (185 | 42 |200 | 31 (200} 37 |205

8 = Sipdag M = Soil mulching
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Table (2): Effect of soil mulching and shading on vegetative growth characteristics of sweet pepper for the two

seasons 2001 and 2002,

The first season

The second season

Treatmeonts Plant | No. of | leaf D. wW. Stem Plant | No.of | Leaves | D.W. Stem
height | leaves | area |mg/100g|diameter| height | leaves | area | mg/100g |Diameter
(A) ‘
{Muich) 63.0 605 | 810 18.1 1.2 59.5 70.7 815 8.0 0.85
{Without muich) 88.7 625 | 107.5 18.4 1.9 71.5 77.2 104.0 18.4 1.2
LSD at 0.05 7.231 1.58 [ 10.792 N.§ 0.462 4.281 4357 | 11.231 N.S 0.131
(B)
{Spidag) 90.2 75.2 | 1015 18.8 1.15 71.0 74.5 104.5 18.8 0.8
{Without Spidag) 61.5 735 | 87.0 17.7 1.9 60.0 73.4 81.0 17.6 1.25
LSD at 0.05 15.321 | 0.458 | 9.382 N.8 0.48 8382 i 0.532 7.78 N.S 0.3M1
{ AxB) '
{Spidag x mulch) 66.3 105.7 | 78.0 18.7 1.1 67.7 69.7 785 17.9 0.9
(Without Spidag x mulch) 59.7 1350 ] 84.0 17.3 1.3 51.3 7.7 84.5 17.8 0.8
(Spidag x Without mulch) 1140 | 146.0 | 1250 18.9 1.2 74.3 79.3 130.5 18.8 0.7
(Without Spidag x Without mulch) 63.3 105.0 | 90.0 18.0 25 68.7 75.0 77.5 18.8 1.7
LSD at 0.05 5381 | 11.482] 3046 N.S N.S 9.382 | 2831 | 3.782 N.S N.S

s00Z ‘Aep ‘() 0€ “Aun Binosuey ‘o *auby o
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Dry matter content
Data in Table (2) illustrated that there were no significant differences

between the treatments on plant dry matter content after 60 days from
transplanting. :

Yield behaviour

Data in Table (3} illustrated that mulching treatments increased pepper
fruit weight and fruit diameter significantly in both seasons. The same results
were found with spidag treatment. The interaction between treatment
indicated that there were significant differences between them. The best
treatment was spidag without mulching. As for pepper fruit length and flesh
thickness, data in Table (3) showed that there was no significant difference
between treatments or interactions.

As for number of locules data in Table (3) showed that mulching
treatment decreased number of locules significantly in both seasons. The
same results were found with spidag treatment. The interaction between
treatments illustrated that there were significant differences between
treatments and the best treatment was spidag without mulching.

Concerning total yield per plant, data in Table (3) indicated that mulch
treatment reduced total yield per plant significantty in both seasons. However,
spidag treatment increased total yield per plant significantly in both seasons.

The interaction between treatments indicated that there were
significant differences between them. The best treatment was spidag without
mulching. [t is clear that shading with spidag decreased maximum air
temperature which in turmn improved vegetative growth. High temperature
increased flower shading (Abd- Alla and Verkerk 1968) reduced fruit set
(Sheby et al. 1988). These effects subsequently lead to increased total vield
under spidag treatment.

Effect of soil mulching and shading on physical and chemicai
characteristics of pepper fruit during cold storage.
Percentage of weight loss

Results reporied in Table {4) indicated a progressive increase in the
percentage of loss in fruit weight of different treatments during storage.
Storing pepper fruit for 14 days at 8°C resulted in 5.96% weight loss in the
first season. Moreover, holding pepper in storage for additional 14 days
resulted in a significant higher loss ({11.56%) when compared to the first
period of siorage. The same trend was also noticed in the second season.
These results are similar to those obtained by Abd EL-Rahman and EL-
Sheikh (1994).

Regarding cultural treatments, no significant differences were detected
in the first season (Table 4). On the other hand, sigrificant differences
between treatments were evident in the second season, where (T.)
sufferad higher weight loss (4.80%) than (T.) - control (3.97)% ( Table 4).

As for interaction (treatment x storage pericd) data showed that the
interaction was insignificant in the first season, while was significant in the
second season. (T2) and (T,) showed the lowest weight loss percentage after
28 days of cold storage
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Table (3): Effect of soil mulching and shaddlng on fruit characteristics and total yield of sweet pepper for the two
seasons 2001 and 2002.

The first season The second season
Treatments Fruit | Fruit Fruit Fiesh J No.of | Total | Fruit Fruit Fruit | Flesh J No. of | Total
Weight [Diameter| Length thickness] locules | yield |weight | diameter | Length thickness| locules | yield
(g} {cm) {cm) {cm) kgiptant [ (g} (cm) (em) {em) kg/plant
(A)
{Mulch) 90.1 | 6.17 11.2 0.5 317 811 |981 5.65 9.22 0.49 3.17 B.42
{Without mulch) 84.8 | 595 11.0 0.74 4.84 6.66 |86.2 5.05 9.21 069 50 B.71
LSD at 0.05 0.006(0.342 | N.S N.S |0682 |0.231 [0.4321 0.291 N.S N.S 0.941 0.172
(B)
(Spidag) 92.0 { 6.78 10.6 0.5 367 6.90 (964 5.88 9.04 0.46 35 B.79
(Without Spidag) 87.9 | 5.34 1.6 0.74 4.34 586 |87.9 4.82 9.38 0.72 | 467 B.33
LSD at 0.05 0.31910.782 | N.S N.S |0418 |0.781 [0.437| 0613 N.8 N.S [0.529 0.278
(A x B) I
{Spidag x muich) 869 | 57 10.8 05 367 | 6.83 |891 5.62 9.19 0.5 3.33 B.37
{Without Spidag x mulch) 926 | 663 116 0.5 2.67 538 |926 568 9.24 0.47 3.0 B.46
{Spidag x Without mulch) g7.0 | 6.93 | 104 0.5 367 | 6.97 [103.6| 5.96 889 | 041 | 367 7.21
(Without Spidagx Without mulch} 832 | 493 [ 11.6 {057 { 30 {634 (832 ]| 413 (952 | 057 | 3.33 B.20
LSD at 0.05 2831|0382 [ N.S NS 11.432 |10.431 [3.956] 0.492 N.S N.S [0.283 D.113
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Visual quality

Table (4) showed that pepper fruits could be stored for 14 days without
serious loss of quality and the visual quality score reached 4.58 after 14 days
in first season. Significant loss of quality was observed when the period of
storage was extended up to 28 days as the visual appearance quality
reached 3.42. The same trend was noticed in the second season. These
results are matched well with those obtained by Hardenburg et al. (1986) and
Paull, {1930).

As for the freatments, (T4) resulted in the lowest score of visual quality
{4.26) in the first season compared with either (T,) 4.73 or (T,) control 4.46.
The same trend was found in the second season.

No. significant interaction between treatments vs storage period was
noticed in both seasons.

Dry Matter

Table (4) showed that the dry matter content of pepper was nct
significantly affected by the treatments, the period of storage and the
interaction between them in the first season. In the second seascn, results in
Table (4) showed that there were significant differences in dry matter content
of pepper fruit for different storage pericd. These data showed that dry
matter content increased up to 14 days of storage after that decreased till the
end of storage period. The increase in dry matter in the first period might be
due to the higher rate of moisture loss through transpiration than that of dry
matter loss through respiration, while the reduction during the last periods of
storage might be related to the higher rate of sugar foss through respiration
than water loss through transpiration. Similar results were obtained by Abed
EL-Rahmin {1990). As for treatment, control treatment (T,) had higher dry
matter content (7.30%) as compared to T, (6.30%). The interaction
(treatment x storage period) was not significant.

Total soluble solids (T.S.S.)

Total soluble solids of pepper fruit was significantly affected by the
period of storage. Data in Table (5) demonstrated that there was a gradual
and continuous decrease in total soluble solids till the end of storage period.
These results are true in the two seasons. Where losses in T.8.S. of pepper
fruit accounted for (8.24%) and (2.69%) in the first and second seascn
respectively after 28 days of cold storage when compared 1o these content at
harvest time. Although treatments were not significantly effective on T.S.S.
content in the second season, T, and (T,) gained slightly higher percentage
(4.7}, (4.4)% than did the other treatment (T; and T,} (4.17), {(4.08)% in the
first season.

Regarding interaction (treatment x storage period) data showed that
this parameter was insignificant in the two seasons.

Ascorbic acid

Ascorbic acid content in pepper fruits showed significant decrease as
the period of storage prolonged in both seasons (Table 5). Losses in ascorbic
acid content reached 13.74% and 6.08% in the first and second seasons
respectively.
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Table {(4): Effect of soil mulching, shading and storage period on the percentage of weight loss, visual quality score

S8lT

and dry matter content of pepper fruit during storage at 8°C.
Weight loss % Visual quality score I Dry matter %
Treatment : Storage periods in  days
7 14 21 28 Mean At 7 14 21 28 Mean At 7 14 P2 28 Mean
harvest harvest
First season
T, 2.87 | 6.28 9.00 j11.23| 7.35 5 5 433 | 40 | 3.00 | 4.27 7.90 8.12 | 828 { 7.73 | 7.15 7.84
T, 2.80 | 5.16 8.359 | 1140 718 5 5 500 | 466 | 4.00 473 8.39 859 | 870 | 8.28 | 7.81 8.35
Ta 3.37 | 6.45 8.57 |11.85{ 749 5 5 433 [ 400 | 333 | 433 8.05 813 | 847 ( B75( 7.70; 822
T4 321 | 598 | 1001 |1207| 7.82 5 5 466 | 433 ¢ 333 [ 446 8.34 8.36 | 7.89 | 830 | 824 8.23
Mean 3.06 | 597 024 |11.56 5 5 458 | 425 | 342 8.17 830 | 834 | 827 | 7.73
LSD at 5% Treatment (T) N.S 0.252 N.§
Storage period (S) 0.91 0.28 N.S
(T) x (S} _ N.S N.S N.S
Second season
T, 21 | 408 6.0 7.46 | 4.90 5 5 433 | 400 | 300 | 4.27 6.31 6.51 | 6.62 | 615 | 590 B.30
T, 1.73 | 3.22 5.66 6.2 4.20 5 5 466 | 466 i1 433 | 473 7.13 7.31 | 742 [ 750 § 7.01 .27
T, 1.8 3.8 5.69 7.1 4.5% 5 5 466 | 433 | 366 | 453 6.99 7.20 | 740 § 714 | 6.87 712
T, 1.6 3.3 49 6.11 3.97 5 5 466 | 433 | 433 | 4.66 7.5 757 | 776 [ 742 [ 7.27 [7.50
Mean 1.81 ] 360 5.56 6.72 5 5 4.58 | 433 | 3.83 6.98 7.45 | 7.30 | 7.05 | 6.76
LSD at 5% Treatment (T) 0.33 0.301 0.244
Storage period {S) 0.33 0.337 0.272
(1) x{S) 0.66 . N.S N.S
{T1)Shading + Soil mulching (T} Without shading + Soil mulching (T;)Shading + without soil mulching  {T,) Without shading + Without soil mulching (control)

Visual quality score 5= Excellent 4 = good 3 = Fair 2 = poor 1= Unusable
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The decline in L- ascorbic acid content can be attributed to the
oxidgation by enzymic catalysis which involves an election electron transfer to
produce an unstable semiquin cne like free radical, mono-dehydroscorbic
acid (MDHA) then with the transfer of further electron dehydro - L- ascorbic
acid (DHA) is formed which in turn acid by the opening of the lacton ring
(Hulme 1870). On the other hand, no significant differences were found
between treatments and the interaction (Treatment x storage period) on
ascorbic acid content in both season.

Total chlorophyll

Total chlorophyll content of pepper fruit was significantly affected by
the period of storage in both seasons (Table 5). Holding pepper at 8°C for 28
days resulted in significant loss in chlorophyll content (94.3 mg) compared
tothat found at harvest time (124.2 mg) which accounted for (24.57%). Similar
trend was found in the second season.

The reduction in chiorophyli content with the elapse of the storage
period may be due to the destruction of chlorophyll and transformation of
chloroplasts to chromoplasts. This might be attributed to the activity of
enzymes.

These resuits are in harmony with those obtained by Abed EL-Rohman
and EL-Sheikh (1994).

The treatments were significantly differed in their effect on chlorophyll
content. T; (treatments 2) retained the highest chlorophyll content (115.7mg)
followed by T, (control treatment} (111.02) in the first season. The same
trend was found in the second season. No significant interactions were
noticed in both seasons.

Packaging materials and their effect on sweet pepper fruit durmg
storage and retail display condition. -
Percentage of weight loss

Data in Table (6) showed that the period of storage had a significant
effect on the percentage of weight Ioss Storing pepper fruit for 28 days at
8°C and additional 3 days at 20°C (storage and marketing simulation)
resulted in a significantly higher welght loss (6.73%) when compared to the
first period of storage 14 days at 8°C plus additional 3 days at 20°C (3. 67%).
The same trend was also noticed in the second season. These results were
similar to those obtained by Abed EL-Rahman and EL-Sheikh (1994).

The type of packages was significantly effective on such criteria in both
seasons. Table (6) revealed that, unbagged fruits suffered significant weight
loss (11.89%) when compared with fruit packed inside P.E. lining or P.E.
bags.

It seemed that the packing types, non-perforated P.E. bags inhanced
the accumulation of more humidity inside than in the case of perforated bags,
P.E. Lining or unbagged bags, Since weight loss is likely to occur as a result
of water loss from the product (Ryall and Lipton 1972).

The perforated bag, P.E. Lining or unbagged control allowed the stored
pepper to respire at higher rate than those of non perforated P.E. bags, since
more ambient air (O,) surounding the bags allowed the exchange with the
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internal atmosphere in perforated bags, lining or unbagged control resuiting in
higher transpiration rate and concequently to higher weight loss,

These resulls agree with those reported by Gonzalez and Tiznado
1993; Meir et al. 1995; wall and Berghage (1996) on pepper.

Significant interaction was found between packaging types x storage
period in both season.

The various comparisons illustrated that within each storage period,
pepper fruits which packed in non-perforated P.E. bags recorded the lowest
percentage of weight loss,

Percentage of Decay

Stored pepper fruits showed high incidence of decay percent during
storage. The period of storage had a pronounced effect, as the decay
percentage was increased as the storage period was prolonged (Table, 6).

The incidence of decay was higher in non-perforated P.E. bags and
unbagged contrel than of P.E. Lining or perofrated P.E. bags. Mareover, non-
perforated P.E. bags had the highest values, while P.E lining gave the
lowest.

Similar results were detected in both seasons. The water saturated
atmosphere inside the P.E. bags often increases disease incidence, as it did
for pepper in the present study which confirmed that of Poldendijk et af., 1993
this effect is usually attributed {o the presence of condensed water on the fruit
surface forming the favorable conditions for pathogen development (Ben-
yahoshua 1985 and Rodov et al, 1995). Generally, it was noticed that, non-
perforated P.E. bags gave the highest percentage of decay at the end of 28
days storage, in both seasons.

Dry Matter

Results obtained in Table (€) showed that the period of storage, the
packages types and the interaction between them were not significantly
effective on dry matter content in both seasons.

Total soluble solids (T.5.5.)

The storage period affected significantly total soluble solids content in
both seasons. Storing pepper fruits for 14 days at 8°C plus 3 days at 20°C
resulted in a slight decrease in T.S.5. compared to that of freshly harvested
fruits. In the mean time at harvest time the difference was significant when
storage period was extended to 28 days in the first season. A similar trend
tock place in the second season. Table {7).

The packaging types had no significant effect on the total soluble solids
content in the two seasons as shown in Table (7).

The interaction effect (Packaging types x storage period}) was not
significant on T.8.S. content in the first season, while lnteractlon was
sagnn‘“ icant in the second season, After 28 days of storage at 8°C plus 3 days
at 20°C, non- perforated P.E. bags had slightly higher T.S.S. content (3.53%)
than the other packaging type.
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Table (5): Effect of soil muiching, shading and storage period on the total soluble solids %, ascorbic acid {mg /100g

fresh weight) and total chlorophyll (mg /1009 fresh weight) of pepper fruit during storage at 8°c.

Total Soluble Solids % _Ascorbic acid {mg /100g. fresh weight) | Total chlorophyll (mg /100g fresh weight) |
Treatment Storage periods in__days
At 1 7 14 21 28 | Mean At 7 14 21 28 | Mean At 7 14 21 | 28 [ Mean
parves harvest harvest
First season
Ty 426 [ 413 | 407 | 406 [3.900 408 [1185(115.71111.61107.3[105.3| 111.68 | 120.5 [ 117.21108.4 [100.4 89.9 107.30
T 487 | 510 | 480 | 446 [436] 4.72 [125.37121.5[1176] 1125]108.2] 117.02 | 1283 [1250118.4 [108.4 98.5 h15.72
Ty 430 | 430 | 410 | 4.16 |4.00] 4.17 |1205]117.4[111.9]109.2]| 1054 112.88 | 122.7 | 1151 [106.4 [101.6 2.3 [107.62
Ts 453 | 446 | 440 | 4.33 [420] 438 |123.0}1194 1156 | 1127(106.1] 11536 | 1253 ] 117.56 111.7 1043 ©6.3 N11.02
Mean 449 | 449 | 434 | 4.25 [4.12 121.83 118.5] 114.2 ]110.43]|106.25 124.2 |118.73111.23103.6894.3
LSD at 5% Treatment (T) 0.16 NS 4.13
Storage period (5) 0.18 4.84 4.62
{T) x{S) N.S N.S N.S
Second season
Ty 380 {366 | 356 333 ] 333 ] 354 [ 113.9 [112.70{108.90(106.40]104.40] 109.46| 115.5 [ 112.3{104.2 853 851 ]102.48
T, 386 | 386 | 380 | 366 | 3.60 | 3.76 | 118.3 |117.90{116.40]113.70§110.60] 115.38] 1205 | 1184 [108.4 896 P22 10782
T, 3.80 [ 3.73 {353 | 340 { 3.40 ] 357 [ 114.8 [112.80(110.50{108.30]| 106.3 | 110.54| 116.4 [ 114.0[105.2 7.9 [58.3 [104.36 |
Ta 383 1380 | 273 [ 373|347 371 [ 115.1 [114.03]112.96{110.10{108.10} 112.06{ 1185 | 115.5109.6 {101.3 905 [107.08
Mean 382 1276 | 366 353 | 345 115.53 [114.36/112.44|109.63/107.35 117.73 [115.05[106.85198.53 189.03
LSD at 5% Treatment (T) N.S N.S 4.57
Storage period (S) 0.221 5214 511
{T) x(S) N.S . NS N.S

{T:)Shading + Soil mulching
(T:) Shading + Without soil mulching

(T,) Without shading + Soil mulching
(T.) Without shading + Without soil mulching (control)
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Table(6):Effect of packaging type and stora%e period on the percentage of weight loss, decay and dry matter content
of pepper fruit during storage at 8"C and additional 3 days at 20°C (storage and marketing simulation).

Weight loss % i Decay % | Dry Matter %
Storage periods in _days . 5
14d. at | 21d. at | 28d. at 14d. at | 21d. at | 28d. at 14d. at ] 21d. at | 28d. at
Treatment | YL 3 3ML 3 33 M bhe s | b at ey Mean | At boe o e 3t B Moan
3dat | 3dat | 3dat ean | 3dat | 3dat | 3dat Harvest | 3dat | 3dat | 3dat
20°c | 20°c | 20°C 20°C | 20°C | 20°C 20%¢ | 20% | 20°%C
| First season
A 3.5 47 6.39 4 °B7 0.0 217 6.57 2.91 8.34 8.50 817 8.07 8.26
B 271 3.27 4.82 358 g0 1.54 547 2.34 8.34 8.60 8.18 7.96 8.27
)] 0.22 0.35 053 0.37 912 14.3 255 16.31 8.34 8.36 8.31 8§.25 8.32
O} 824 12.26 1517 11.80 508 10.7 2026 | 1232 834 8487 8.10 7.50 8.20
ean 3.67 5.14 6.73 3.78 718 14.45 8.34 .58 8.19 7.93
L.5D at 5% Treatment (T] 1.15 N.G.
Storage period [S) 1.00 N.S.
(T) x{S) 1.99 N.S.
Second season
A 1.85 233 453 2.94 1.0 1.53 3.03 17.85 [ 7.459 732 7.25 7.39
B 2.4 3.4 503 3.671 0.0 1. 47 7.5 7.45 7.37 7.19 7.37
_ml 0.19 0.32 0.49 0.33 45 70.3 15.0 9.93 7.5 747 7.39 7.35 743
4 .97 ] 10.63 V.30 6.2 8.33 12.04 7.5 7.62 7.35 7.10 7.39
ean 2.38 3.00 5.17 2893 548 8.57 75 7.51 7.36 722
5D at 5% Treatment (T) 0.74 N.S.
Storage period {5) 0.54 N.S.
(T} x(8) 129 N.S.
{A) Polyethylene lining 60 Mu thickness. (C) Non perorated Polyethylene bags.

(B} Perforated Polyethylene bags { 6 holes, 5 mm indiameter each). {D) Un packaged carton box (Control).

$00Z ‘Aew “(5) 0€ “Atun einosuey ‘1as “ouby P
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Table (7): Effect of packaging type and storage period on total soluble solids%, ascorblc acid (mg /1100g fresh welght) and total
chlorophyll (mg /100g fresh weight) of pepper fruit during storage at 8°C and additionat 3 days at 20 ¢ (storage and
marketing simulation).

otal Soluble Solids % I Ascorbic acld {mg /100g. fresh weight) [ Total chlorophyll {(mg /100g fresh weight)
Storage pﬁriods in days 1 -
14¢. at| 21¢. at|28¢. at 1 at|21d. at|284. at 4d. at|21d. at . at
Troatment| | 1g821 485" | 288¢ Mean | At |80 o Mean | At g | oo | Boc Mean
harvest 3d0at 3doat 3d°at harvest| 3d°at 3doat 3doat harvest ggoaé 3d°at ggoag
irst season
A 4531 4.46 433 4.3 123 1176 | 1109 [ 107.8 [113.28] 125.3 [ 110.7 [ 1020 3 _1108.33
B 453 17436 | 4.28 417 . 123 3 120 1032 T1T1A 13 1263 [ 1125 | 103.6 2.2 1084 |
] 4.93 4.5 .30 4,36 4.44 123 8.1 14.7 | 106.3 [115.53 | 125.3 | 115.3 | 108.8 [104.86 [113.49
D) 453 1 478 10 4.0 4.23 123 1.2 D62 965 | 1009231 1253 [ 1085 | 984 W 105.6 |
Eean 454 4.4 .20 4.27 123 116.3 { T10.951 101.0 1253 [ 1T 811032 {9564
a b Treatment é N.O N.S .0
Storage perioa' ) (V4 5.007 52
(4} x]%) NS NS NLS
‘Sacond season -
A 383 T 3.60 3.53 3.46 | 3.61 T15.1 T107.96] 101.Z2 | 974 1054 ] 118.5 ] 100.2 | 101.2 ] 93.2 1 1U5.53 ]
B 3.83 1 380 | 360 3.40 3.66 | 1151 | 10650 1002 06.5 1046 1185 [ 1083 11023 [ 94.3
} 383 [ 3.73 3.67 3.53 3.69 5. 10.20 10683 (0T 13 108.2 { T1B5 | 1152 1115 [ 106.7 | i
D) 3.83 1 3.56 3.40 3.33 3.53 9. 102890 97.1 926 |1T01T9317 1185 | 1065 | 998 869 | 10Z2.43
[Mean 3.83 | 3.67 3.55 3.43 B. 106.89 01.2 1 96.97 1185 | 10955 (| 103.35 [ 95.28
LSD at 5% Treatment N5 S, 3.87
Storage period (S) 018 §:¥] 3567
X (S} 0.36 N.S. 7.35
{A)Polyethylene lining 60 Mu thickness. {B)Perforated Polyethylene bags { 6 holes, 5 mm indiameter each}.

{C)Non perorated Polyethylene bags. (D) tin packaged carton box (Coatrol).
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Ascorbic acid
‘ The storage period had significant effects on the ascorbic acid content
in both seasons. (Table 7). in the first season, storing pepper fruits for 14
days at 8°C plus 3 days at 20°C resulted in a decreasing trend of ascorbic
acid compared to that of freshly picked fruits. A continuos loss in ascorbic
acid content were evident where storage period was extended to 28 days. A
similar trend took place in the second season. The packages types did not
have any significant differences in their effects on the ascorbic acid content,
in both seasons.
As for the interaction (Packaging types x storage pericd) no significant
effects were noticed in both seasons.
Fruits stored in non perforated bags through the storage period at 8°C
for 28 days was the best treatment as it contained the highest ascorbic acid
content.

Total chiorophyli

Storage period affected significantly total chlorophyll content in the two
seasons. Total chlorophyll in pepper fruits showed noticeable decrease as
the period of storage was prolonged in both seasons. (Table 7). Storing
pepper fruits for 14 days plus 3 days at 20°C resulted in significant loss in
chlorophylt content (111.8 mg/100g) compared te that of freshly picked fruits
(125.3 mg/ 100g). Moreover, keeping the fruits in cold store for 28 days
results in further losses in chicrophyll content {95.6 mg/100g), which
accounted 23.67% of their intiai chlorophyl! content in the first season. Similar
trend was ncticed in the second season.

The reduction in chloropyll concentration with the elapase of the
storage period may be due to the destruction of chlorophyll and
transformation of chloroplasts to chromoplasts. This might be attributed to the
activity of enzymes. These results are in harmony W|th those obtamed by
Abed EL-Rahman and EL-Sheikh {(1994). '

As for packages, packing pepper fruits in non-perforated bags resulted
in retaining a significant higher chlorophyll content, compared to the other
packaging types in the two seasons. These results seemed to match with
those obtained by leberman ef al. (1968) who found that chlorophy!l retention
in broccoli was increased by progressive increase in Co, and decrease in O,

The interactions (packaging types x storage period) did not appear to
have any significant effect on this character in the first season. However
significant difference was notlced in the second season. The data showed
that pepper fruits stored at 8°C for 28 days plus 3 days at 20°C in non-
perforated P.E. bags maintained high chlorophyll content,
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