Results and Discussion



4. RESULTS AND DISCUSSION

4.1- First experiment :

. Effect of pre-harvest foliar spray with some
fungicides and bio-products on vegetative growth,
fruit yield and its components as well as fruit
quality and disease assessments for Chandler and
Sweet Charlie cultivars of strawberry :

4.1.1- Vegetative growth characteristics :

Data presented in Table (3) show the effect of pre-harvest
foliar spray with some fungicides and bio-products on vegetative
growth characteristics of Chandler and Sweet Charlie strawberry

cultivars.

a) Effect of cultivar :

Data demonstrated in Table (3) reveal that there are
significant differences between the tested cultivars in all studied
vegetative growth aspects expressed as fresh weight per plant,
average petiole length of leaf and dry weight per plant.

In this regard, cv. Chandler reflected the higher values for
all the studied vegetative growth parameters during both seasons
of study. Obtained results may be attributed to the variation in
genetic potentiality between the studied cultivars. Significant
differences in plant growth aspects between different strawberry
cultivars were also recorded by El-Miniawy (1991), Ragab
(1991), Paraskevopoulou er al (1995) and Abo El-Ela (2000).
They reported that there were significant differences among the
tested cultivars, i.e., Chandler, Camarosa, Rosa Linda and Sweet
Charlie in all studied growth parameter where planting took place
as fresh planting system. In this respect, cv. Chandler recorded



Table (3) : Effect of spraying Strawberry plants with some fungicides and bio-products on vegetative

growth characteristics,

199972000 200072001
Treatn P
RRETERSS _.J_..nmr Q.J‘ _mmwmm m,wmm__ U.J. quMﬂo
weight weight ength weight weight ength
..‘ ~m~=n / lant AﬂEv \ lant / lant Aﬂ-:v
gm) gm) gm) m)
Chandler 68.72 1428 392 70.20 .86 6.26
Sweet Charlie 62.90 12.48 4.34 65.30 12.96 5.50
LSD. at5 % 0.80 0.15 0.20 0.50 0.60 0.40
Rovral 77.30 14,83 5.90 79.00 14.48 7.50
Euparen 72.40 14.03 5.50 74.00 14.55 6.75
Promote 68.8/5 13.50 4,30 71.00 13.88 375
Plant-Guard 66.05 12.83 4.10 67.50 13.28 5.50
Control 44.45 11.63 2.85 47.25 13.38 3.90
LS.D.at5% 1.00 0.30 0.20 1.00 0.60 0.10
Chandler Rovral ; 80,50 16.20 6.10 82.00 [6.50 7.70
Euparen 75.50 15.15 6.00 77.00 15.60 7.00
Promote 70.50 14.15 5.00 72.00 15.15 6.50
Plant-Guard 68.60 13.50 4.50 70.00 13.95 6.00
Control 48.50 12.00 3.00 50.00 12.75 4.10
Sweet Charlic Rovral 74,10 13.30 5.70 76.00 13.95 7.30
Euparen 69.30 13.05 5.00 71.00 13.50 6.50
Promote 67.20 12.45 4.60 70.00 12.75 5.00
Plant-Guard 63.50 12.15 3.70 65.00 12.60 5.00
Control 40.40 11.25 2.70 44.50 12.00 3.70
LSD. at5% 1.90 0.45 0.20 1.20 1.20 0.40
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the highest values of fresh and dry weight per plant, followed by
Sweet Charlie and other studied cultivars.

b) Effect of fungicides and bio-products :

Data in Table (3) clearly show that spraying strawberry
plants with either fungicides or bio-products significantly
increased all the studied growth aspects compared with the
control treatment, during both seasons of study. In addition, the
same data show that chemical fungicides were more effective in
increasing the plant growth compared with the bio-products.
Moreover, Rovral fungicide recorded the highest values in all
determined growth parameter followed by Euparen and Promote,
while Plant Guard recorded the lowest values compared with
used fungicides and biocides. Such superiority of chemical
fungicides may be due to the indirect effect to the presence of
nitrogen element in their chemical structure and the direct effect
through their preventing disease infection especially during the
vegetative stage of growth earlier than those of bio-products.
Furthermore, the activity and effect of bio-products may be
affected by the prevailing environmental conditions. Obtained
results concerning the increasing effect for fungicides and bio-
products on vegetative growth are in agreement with those
reported by Gaafar et al. (1989) on common bean, EI-Shami ef
al. (1993) on tomato, Ragab ef al. (1996) on asparagus, Abd El-
Megeed and Khafagi (1998) on watermelon, Liu ef al . (1998)
on strawberry and Mahmoud and El¥Hefny (1999) on onion.
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¢) Effect of the interaction : 7

Data presented in Table (3) illustrate the combined effect
of fungicides and bio-products as well as strawberry cultivars on
vegetative growth of the plant. Such data indicate that fresh
weight per plant, average petiole leaf length and dry weight of
plant are significantly affected due to the interactional effect
between the studied control agents and strawberry cultivars. In
this respect, the highest values for all the measured growth
parameters were recorded in case of spraying the plant with
Rovral followed by Euparen and Promote in both tested cultivars
during the two seasons of study.

4.1.2- Fruit yield and its components :

Data in Table (4) show the effect of pre-harvest foliar
spray with some fungicides and bio-products on total fruit yield
and its components expressed as number and weight of fruits per
plant, early and marketable yield per feddan as well as percentage
of infected fruits for Chandler and Sweet Charlie strawberry
cultivars.

4.1.2.a- Effect of cultivar :

Data in Table (4) show clearly that there were differences
between the tested cultivars in all the studied yield parameters. In
this regard, irrespective of early yield per feddan during the first
season and total fruit yield during the second season of growth
which were significantly affected, all the studied yield
components, i.e., number and weight of fruits per plant, early
yield either per plant or per feddan, marketable and total fruit
yield per feddan as well as the percentage of infected fruits were
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significantly differed between the studied cultivars during both
seasons of study. In this connection, cv. Sweet Charlie recorded
the higher values for all studied yield characteristics during both
seasons of growth. Such superiority in early and total fruit yield
cither for plant or feddan in case of cv. Sweet Charlie compared
with cv. Chandler was connected with the highest number of
fruits produced per plant in case of cv. Sweet Charlie. Obtained
results are in agreement with those reported by Ragab (1985),
El-Miniawy (1991), Hohne (1996), Chandler ef al. (1997) and
Abo El-Ela (2000), concerning the early yield per plant or

feddan, and with those of El-Baz ef al. (1978), Agamia (1982),
Okasha et al. (1985), Ragab (1985), Carter et al. (1988),

Stahler et al. (1994), Chandler ef al. (1997) and Abo El-Ela
(2000) regarding the total yield.

4.1.2.b- Effect of fungicides and bio-products :

Data presented in Table (4) show clearly that spraying
strawberry plants either with fungicides, i.e., Rovral at 2.5 g/L
and Euparen at 1.0 g/L or bio- agents, i.e., Promote at 4.0 g/L
and Plant Guard at 2.5 ml/L during the flowering period
increased the total produced yield and its components expressed
as number and weight of fruits per plant, early yield per plant and
per feddan as well as total and marketable yield per feddan
compared with the unsprayed control treatment. On the other
hand, such treatments decreased the percentage of infected fruits
compared with the check one. Obtained results are true during
both seasons of study. In addition, Rovral and Euparen scored the
highest values for total yield and its components compared with
Promote and Plant-Guard during the two seasons of growth.
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Moreover, Plant-Guard exhibited the lowest values in all the
studied yield parameters when compared to other spraying
treatments. Such increments in total produced yield and its
components due to spraying the plants with fungicides and bio-
products are connected with the increase of the vegetative growth
of strawberry plants (Table, 3), which might be, consequently.,
reflected on the productivity of plants. Obtained results agree
with those reported by Gaafar er al. (1989) and EI-Mogy (2001)
on bean; Khafagi er al. (1995) on pea; Ragab ef al. (1996) on
asparagus; Eid and Mahdy (1988) and Abd El-Megeed &
Khafagi (1998) on watermelon. In this respect, Blacharski ez al.
(2001) reported that weekly application of Captan and Thiram
increased the marketable yield of strawberry plants under Florida
condition. Moreover, Abada et al. (2002) found that application
of bio-products B. subtilis, P. fluorescence and T. harzianum
significantly increased the strawberry marketable fruit yield
compared with the check treatment.

4.1.2.c- Effect of the interaction :

As for the interactional effect, it was obvious from the
same data in Table (4) that spraying strawberry plants of both
cvs. Chandler and Sweet Charlie with either fungicides or bio-
products significantly affected total fruit yield and its components
during both seasons of this study. In this concept, the highest
values in all the studied yield parameters were obtained due to
spraying the plants of strawberry cv. Sweet Charlie with either
Rovral or Euparen compared with other studied treatments.
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4.1.3- Fruit quality :
4.1.3.1- Physical characteristic of fruits :

Data presented in Table (5) show the effect of cultivar
and spraying with fungicides or bio-products as well as their
interaction on physical traits of fruits expressed as average fruit
weight, length and diameter as well as fruit firmness.

a- Effect of cultivar :

Data i Table (5) reveal that, generally, there were
significant differences between the studied cultivars in all
determined physical characteristics of fruit, ie., average fruit
weight, fruit diameter, fruit length and fruit firmness during both
seasons of study. In this respect, cv. Chandler exhibited the
higher values in all studied physical fruit aspects compared with
cv. Sweet Charlie. Obtained results may be attributed to the
genetic factors which control the morphological character of
fruits. Higher number of fruits produced by Sweet Charlie plant
(Table, 4) might significantly decrease the average fruit
weight, length and diameter as well as fruit firmness.
Variation in physical fruit characteristics were also reported by
Agamia (1982), Ragab (1985), Beech er al. (1988), El-
Bassiouny (1992), Albergts et al. (1995), Smith ef al. (1998)
and Abo El-Ela (2000) regarding average fruit weight, and El-
Bassiouny (1992), Chandler and Badiyata (1995) and Lieten
(1996) concerning average fruit length and diameter as well as
Bringhurst and Voth (1984), Ragab (1985), El-Bassiouny
(1992), Stahler er al. (1994) and Abo EI-Ela (2000) on
strawberry fruit firmness.



Table (5): _m_?anna om. w_:md;:m strawberry plants with some fungicides and bio-products on fruit physical
characteristcs,

B 1999/2000 2000/2001

Freatments Fruit Fruit Fruit Fruit Fruit Fruit Fruit | Fruit

diam. | length mc_z_:w weight | diam, | length mo_a_@ weight
(cm) (em) (gm/ecm*) Am (cm) (em) (gm/cm*) ﬁ
Chandler 2.62 2.98 99.20 3.6 2.76 3.54 | 100.78 6.8
Sweet Charlie 2.58 2.70 57.82 3.2 2.66 2.90 58.62 5.9
LSD. at5% N.S. 0.10 0.86 0.2 0.10 0.10 9.57 0.3
Rovral 2.80 2,90 83.05 6.5 2.90 3.30 84.00 6.9
Euparen 2.70 2,90 79.75 6.2 2.85 3.35 82.80 6.8
Promote 2.60 2.85 73.70 5.9 2.75 3.30 79.70 6.4
Plant-Guard 2.55 2.80 76.65 5.7 2.65 3.25 78.45 6.1
Control 2.35 2,70 72.40 50 2.40 2.90 73.55 55
L.S.D.at5 % 0.20 N.S. 0.86 0.3 0.20 0.20 0.57 0.4
Chandler Rovral 2.80 2.90 104,00 6.9 2.90 3,70 105.90 7.2
: Euparen 2.70 2.50 102.20 6.7 2.90 *3.80 104.40 7.3
Promote 2.60 2.90 100.10 6.3 2.80 3.70 100.30 6.9
Plant-Guard 2.60 2.80 97.20 6.0 2,70 3.60 99.40 6.5
Control 2.40 2.80 92.50 5.5 2.50 2.90 93.40 6.0
Sweet Charlie Rovral 2.80 2.90 66.10 6.0 2.90 2.90 62.10 6.5
Euparen 2.70 2.70 57.30 5.7. 2.80 2.90 61.20 6.2
Promote 2.60 2.80 57.30 ] 2.70 2.90 58.66 5.9
Plant-Guard 2.50 2.80 56.10 53 2.60 2.90 57.50 57
Control 2.30 2.50 52.50 4.5 2.30 2.90 53.70 5.0
LSD. at5% 0.30 0.20 2.10 0.4 0.10 0.30 1.03 0.7
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b- Effect of fungicides and bio-products :

Data presented in Table (5) indicate that spraying
strawberry plants with Rovral and Euparen as fungicides and
Promote and Plant-Guard as a bio-product during flowering stage
significantly affected all measured physical fruit quality, i.e.,
average fruit weight, fruit length and diameter as well as fruit
firmness during both seasons of growth compared with the
control treatment. In this respect, Rovral and Euparen exhibited
the highest values for all physical characters of fruits in
comparison with the bio-products. Such improving effect on
physical fruit quality was also obtained by Holland ef al. (1985)
and Khafagi (2002) on strawberry; Eid and Mahdy (1988) on
watermelon and Khafagi et al. (1995) on pea.

c- Effect of the interaction :

It is obvious from the same data in Table (5) that
application  of either fungicides or bio-products significantly
increased the studied physical characteristics of fruit for both
Chandler and Sweet Charlie cultivars compared with the check
treatment.  In  this regard, Rovral exhibited the highest values
followed by Euparen and Promote, while Plant-Guard exhibited
the lowest values during both seasons of growth.

4.1.3.2- Chemical characteristics of fruits :

Data shown in Table (6) indicate the effect of cultivar
and spraying with fungicides or bio-products as well as their
interaction on chemical constituents of fruits expressed as total
soluble solids, total titratable acidity, ascorbic acid and total
sugars contents during both seasons of study.
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a- Effect of cultivar :

Data presented in Table (6) show clearly that there were
significant differences between the studied cultivars in all
determined chemical constituents of fruit during both seasons of
study. In this regard, Sweet Charlie exhibited higher values for all
determined chemical constituents of fruits than those of cv.
Chandler. Such variation in chemical constituents of fruits
between cultivars may be attributed to the differences in genetic
and physiological factors that affect the content of such chemical
constituents. Differences in total soluble solids, total titratable
acidity and ascorbic acid as well as total sugars content of
strawberry  fruits were also reported by Foda et al. (1977),
Agamia (1982), Ragab (1985), El-Miniawy (1991), El-
Bassiouny (1992), Moore et al. (1995) and Abo EI-Ela (2000)
on total soluble solids, Okasha er al. (1985), Ragab (1985),
Chandler et al. (1997), El-Bassiouny (1992) and Abo EI-Ela
(2000) on ftitratable acidity; Bringhurst and Voth (1980),
Agamia (1982), Kaack (1990), Wang et al. (1997) on ascorbic
acid and El-Bassiouny (1992), Chandler and Badiyala (1996),
Wang er al. (1997) and Abo El-Ela (2000) on total sugars
content.

b- Effect of fungicides and bio-products :

It is evident from data in Table (6) that spraying
strawberry plant of cvs. Chandler and Sweet Charlie with either
fungicides (Rovral and Euparen) or bio-products (Promote and
Plant-Guard) significantly increased all estimated chemical
constituents of fruits, i.e., total soluble solids, total titratable
acidity, ascorbic acid and total sugars content compared with
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untreated plants (check) during the two seasons of growth. In this
connection, fungicides compounds reflected the highest values in
all estimated chemical constituents of fruits compared with the
bio-products. Obtained results may be due to the chemical
constituents of such fungicides (Table, 2) that might increase the
vegetative growth of plant (Table, 3) and consequently might
affect the net rate of photosynthetic assimilation which affects the
accumulation of such chemical constituents in the produced
fruits. Such increments in chemical constituents of fruits due to
the  application of fungicides and bio-products were also
reported by Youness (2002) on strawberry, who pointed out that
preharvest treatment of Promote at rates of 3. 5 and 10 g/L
significantly increased the values of total solid percentage. total
titratable acidity and ascorbic acid content of berries compared
with untreated treatment. However. Eid and Mahdy (1988) on
watermelon mentioned that there were no promotive effects for
seed treatment with either fungicides or Promote (7. harzianum)
on total soluble solids of fruits.

c- Effect of the interaction :

The same data in Table (6) reveal that spraying strawberry
plants at flowering stage with either fungicides (Rovral and
Euparen) or bio-products (Promote and Plant-Guard) increased
all estimated chemical constituents of the fruit cémpared with the
control treatment. In this respect, the highest values in total
solids, total acidity, ascorbic acid and total sugars were obtained

as a result of spraying Sweet Charlie plants with Rovral at a rate
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of 1.0 g/ compared with other studied treatments. Such
enhancing effect of Rovral on chemical constituents of fruits
might be connected with its positive effect on vegetative growth
(Table, 3) and consequently on chemical composition of different
plant parts especially fruits,



41

4.2- Second experiment :
Response of vegetative growth, fruit yield and its
quality of cv. Sweet Charlie to number of pre-
harvest foliar sprays with some fungicides and
~ bio-products :
4.2.1- Vegetative growth characteristics :

Data presented in Tables (7 & 8) show the effect of
spraying with fungicides and bio-products as well as number of
sprayings and their interaction on vegetative growth aspects of
strawberry plants cv. Sweet Charlie.

4.2.1.1- Effect of fungicides and bio-products :

Data indicated in Table (7) reveal that spraying Sweet
Charlie plants with either fungicides (Rovral at 1.0 g and Euparen
at 2.5 g/L) or bio-products (Promote at 4.0 g/L, and Plant-Guard
at 2.5 ml/L), significantly, affected all the studied growth traits
expressed as fresh and dry weight per plant as well as average
leaf petiole length compared with the untreated control plants. In
addition, the used mineral fungicides were more effective on all
the studied vegetative growth parameters compared with used
bio-products. Moreover, Rovral exhibited the highest values in all
measured growth aspects, while Plant-Guard reflected the lowest
values. Such results were true during both seasons of study. In
this respect, the enhancing effect of mineral fungicides compared
with the used bio-control agents may be attributed to the quick
effect of such fungicides on disease induced agents and
consequently keep the plants healthy and vigorous. Obtained
results are coincided with those reported by Liu ef al. (1998) on
strawberry, Gaafar ef al. (1989) on bean, El-Shami et al. (1993)
on tomatoes, Ragab ef al. (1991) on asparagus, Abdel-Megeed
and Khafagi (1998) on watermelon and Mahmoud and El-
Hefny (1999) on onion plants. ‘
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Table (7) : Effect of spraying strawberry plants cv. Sweet
' Charlie with some fungicides and bio-products as
well as number of sprays on vegetative growth

characteristics.
1999-2000 2000-2001
Treatments Plant | Leaf | Plant | Plant | Leaf | Plan
fresh | petiole dry fresh | petiole dry
Material / weight | length | weight | weight length | weight
No. of sprays | (o) (cm) ) @ | (@m) | @ |
Rovral 67.92 | 550 | 1444 | 7067 | 7.14 | 1513
Euparen 64.50 | 520 | 13.95 | 6633 | 644 4.60
Promote 6217 | 457 | 1321 | 65.63 | 596 | 14.14
Plant-Guard 5942 | 415 [13.00 | 61.70 | 5.65 | 13.58
L.S.D. at 5 % 135 ] 023 | 041 | 065 | 031 | 041
Spraying once 4030 | 339 | 13.05 | 4450 | 426 | 373
Spraying twice 4838 | 431 | 1339 | 4938 | 541 | 103

Spraying 3 times | 69.13 | 51; 1339 | 7013 | 6.63 | 1468
Spraying 4 times | 87.83 | 624 1436 | 89.88 | 8.03 | 534
Spraying 5 times | 9513 | 700 | 1511 98.13 | 935 | 568
Control 40.00 | 3.06 | 12.00 | 44.50 | 410 | .75

L.S.D. at5 % 246 | 055 | 093 | 232 | 089 | 058




4.2.1.2- Effect of spraying number :

~ Data investigated at Table (7) indicate the effect of
spraying number on vegetative growth of strawberry plants
expressed as fresh and dry weight of plant as well as petiole
length for leaf. Such data reveal that there were positive and
significant increase in all the measured growth parameters with
increasing number of sprays compared with the unsprayed
treatment. In this regard, spraying the plants five times starting at
flowering stage and at two week intervals reflected the highest
values in all the studied growth characters during both seasons of
growth. However, mno significant differences among the
treatments in which the plants were sprayed four times and those
sprayed five times with fungicides or bio-products during the
flowering stage of plant especially- in dry matter content per
plant. Such increase in case of repeating the spray up to four or
five times may be due to the preventing of any disease causal
organisms  to infect the plant and consequently keeping the plants
healthy during the productive stage.

Obtained results agree with those reported by Liu ez al.
(1998) on strawberry where they reported that spraying
strawberry plants with fungicides once a week four times
increased the weight of leaves.

4.2.1.3- Effect of the interaction :

Data in Table (8) indicate that there were significant
differences in plant height, dry wéight per plant and the leaf
petiole length due to spraying the plants with fungicides and bio-
products compared with the check treatment. In this regard,
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Table (8) : Effect of the interaction between used treatments
on vegetative growth characteristics of straw-
berry Sweet Charlie cultivar.

Treatments 1999-2000 2000-2001
Material No. of Plant | Leaf | Plant | Plant | Leaf | Plant
SPUSS. | e M, | | vt | s | e
@ | e | @ | @ | (m | @ |
Rovral Once 40.0 | 3.80 | 14.25| 475 | 490 | 14.85
Twice 55.0 | 5.13 | 1455 | 56.5 | 6.20 | 15.30
3-times 755 | 586 | 1485 | 765 | 7.93 | 1545
4-times 90.5 | 632 | 15.00| 920 | 844 | 16.05
5-times 1045 | 901 | 15.75 | 1065 | 11.16 | 1635
Control 42.0 | 3.10 | 1225 | 450 | 420 | 12.80
Euparen | once 445 | 342 | 1350 | 45.0 | 450 | 13.95
Twice 505 | 473 | 13.95| 510 | 586 | 14.25
3-times 655 | 535 | 1425 66.0 | 6.42 | 14.85
4-times 855 | 676 | 1485 | 875 | 7.83 | 1575
5-times 100.0 | 7.99 | 1530 | 102.5 | 10.06 | 15.85
Control 41.0 | 3.02 | 11.85| 46.0 | 3.96 | 12.95
Promote | Once 395 | 3.23. | 1200 | 435 | 336 | 13.20
Twice 450 | 3.82 | 1230 | 46.0 | 493 | 13.50
3-times 70.0 | 5.07 | 1380 | 71.5 | 6.92 | 14.45
4-times 90.0 | 6.15 | 1425 | 925 | 824 | 1530
5-times 905 | 6.16 [ 1515 | 963 | 830 | 15.75
Control 38.0 | 3.00 | 11.75 | 44.0 | 4.00 | 12.65
Plant- Once 38.0 | 3.10 | 1245 | 420 | 426 | 1290
Guard | Twice 430 | 356 | 1275 | 44.0 | 463 | 13.05
3-times 655 | 417 [ 13.05| 66.5 | 525 | 13.95
4-times 855 | 573 | 1335 | 875 | 7.62 | 14.95
5-times 855 | 525 | 1425| 872 | 7.87 | 14.75
Control 39.0 | 3.11 [ 1215 43.0 | 424 | 12,60
L.S.D.at5 % : 483 | 125 | 058 | 333 | 0385 | 0.61
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spraying the plants with either Rovral or Euparen five times

during the reproductive stage reflected the highest values of plant
growth parameters.

4.2.2- Fruit vield and its components :
Data in Tables (9 & 10) show the effect of foliar spray
with fungicides and bio-products as well as number of sprayings

and their interaction on total frujt yield and its components for
cv. Sweet Charlie,

a) Effect of fungicides and bio-products :

Data presented in Table (9) indicate that spraying plants
with fungicides, i.e., Rovral and Euparen as well as bio-products
(Promote and Plant-Guard) significantly affected the total
produced yield and its components expressed as number and
weight of fruits per plant, early vyield per plant as well as the
marketable yield per feddan. On the other hand, such treatments
significantly reduced the weight percentage of infected frujts
Moreover, foliar spray  with fungicides reflected higher
increments in all studied yield parameters compared with the bio-
products. In this respect, the impact of investigated spraying
substance on the total and. marketable yield of strawberry crop
can be arranged in the following order : Rovral > Euparen >
Promote > Plant Guard. Moreover, Rovral and Euparen led to an
increase in marketable by 24.22, 14.22 and 14.31, 7.31 % for
Rovral and Euparen over Promote during first and second season,
respectively.  Obtained results may be attributed to the effect of
such fungicides on promoting the plant growth (Table, 7). Such
results were true during both seasons of growth. Similar results
were reported by Blacharski ef al, (2001), EI-Mogy (2001) and
Abada (2002), all working on strawberry. They found that using

either fungicides or bio-products enhanced the tota produced
yield and its components.
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b) Effect of number of sprays :

Data in Table (9) show clearly that number and weight of
fruits per plant, total yield per feddan as well as marketable fruit
yield were affected with increasing the number of sprays up to
the fifth one compared with the unsprayed treatment. In addition,
a significant difference was noticed among using fungicides and
bio-products at four and five times during the flowering periods.
On the contrary, increasing number of sprays significantly
reduced weight and percentage of infected fruits during both
seasons of growth. Such results were true during both seasons of
study. Obtained results are in agreement with those found by Liu
et al. (1998) on strawberry, they reported that spraying
strawberry plants with fungicides once a week four times
increased fruits weight. '

¢) Effect of the interaction :

Data presented in Table (10) show clearly that spraying
strawberry plants either with fungicides or bio-products four or
five times significantly increased the total fruit yield and 1ts
components during both seasons of study. Moreover, using
Rovral four or five times during the flowering stage exhibited the
highest values in all the studied yield parameters compared with
the other used treatments and the control one. The enhancing
effect of Rovral on total fruityield as well as marketable yield
may be due to the effect of such fungicide on vegetative growth
(Tables 7 & 8) and the average fruit weight and number of fruits
per plant (Tables 9 & 10). '
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4.2.3- Fruit quality :
4.2.3.1- Physical characteristics of fruit :

Data presented in Tables (11 & 12) show the effect of
fungicides and bioagents as well as number of sprayings and

their interaction on physical quality of strawberry fruits cv. Sweet
Charlie.

a- Effect of fungicides and bio-products :

Data in Table (11) show clearly that there were significant
differences in the average fruit weight, length and diameter as
well as fruit firmness due to spraying the plants with mineral
fungicides (Rovral at 1.0 g and Euparen at 2.5 g/L) and bio-
products (Promote at 4.0 g and Plant-Guard at 2.5 ml/L). In this
respect, mineral fungicides were superior compared with bio-
products during both seasons of study. In addition, Rovral at 1.0
g/L. reflected the highest values in all estimated physical fruit
traits, while Plant-Guard reflected the lowest values. Similar
results were reported by Eid and Mahdy (1988) on watermelon,
Khafagi ef al. (1995) on pea.

b- Effect of spraying number :

The same data in Table (11) indicate that fruit weight,
length and diameter as well as fruit firmness were significantly
affected with increasing number of sprayings up to the fifth one.
Morever, significant differences can be noticed between the
fourth and the fifth sprays during both seasons of growth. Such
increment effect of increasing number of sprays on physical fruit
characteristics may be connected with it positive effect on plant
growth, (Table, 9).
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Table (11) : Effect of the interaction between used treatments

Sweet Charlie.

on fruit physical properties of Strawberry cv.

Treatments T 1999-2000 2000-2001
Fruit Fruit
z Fruit - . Fruit .
.-\"Iaterlal / Fruit firm- P Fruit Fruit firm- i Fruit
i \f f wt. ness - length WL ness . length
' No.of spravs . . € - . =Y
- pra) (@ @ | e | @ Gy | e
‘ ’_cm-) cnr)
Rovral 3.93 16331274 | 3.00 | 408 | 610 282 | 295
Euparen 3.78 | 58.1 | 265 | 298 | 3.08 | 500 273 | 2.93
Promote 3.65 | 558 256|296 | 373 593 | 268 | 2.92
Plant-Guard 348 1553 | 250 [ 2.93 | 3.65 | 56,9 2.56 | 2.90
L.S.D.at5% | gag 1.10 | 0.08 | 0.03 | 015 | 0.40 | 0.09 0.02 |
' One spray 333 1549 1 243 | 204 | 345 | 575 253 | 2.89 H
i
Two sprays | 353 1558 | 258 | 295 | 3.60 | 58,0 268 | 290 |
Three sprays 1370 | 571 | 267 | .08 390 | 586 | 275 | 204 |
Four sprays 428 1 614 | 281 | 301 | 433 | 635 290 [ 2.97
Five sprays #45 1674 1290 | 302 | 478 | 640 298 | 2.99
Control 3.00 | 523 | 230 | 2.90 | 320 | 537 235 | 2.85
L.S.D. at5 % 0.62 | 0.81 0.07 | 0.01 | 056 | 0.6 | 0.07 | 0,01
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c- Effect of the interaction :

_ Data shown in Table (12) reveal that all the studied
physical fruit characteristics expressed as average fruit weight,
length, diameter and fruit firmness were positively affected due
to the interaction between foliar spray treatments either with
fungicides or bio-products and the number of applications. In this
regérd, the highest - values in all measured physical fruit aspects
were obtained in case of spraying the plants with Rovral or
Euparen five times during the flowering period in both season of
study.

4.2.3.2- Chemical fruit characteristics :

Data presented in Tables (13 & 14) show the effect of
foliar spray with Rovral at 1.0 g, Euparen at 2.5 g/L, Promote at
4.0 g and Plant-Guard at 2.5 ml/L as well as the number of sprays
as well as their interaction on chemical characteristics of fruits
expressed as total soluble solids, total titratable acidity, total
sugars and vitamin "C" content during both seasons of growth.

a- Effect of fungicides and bio-products :

Data in Table (13) indicate that spraying plants with
fungicides, ie., Rovral at 1.0 g and Euparen at 2.5 g/L. and bio-
products, i.e., Promote at 4.0 g and Plant-Guard at 2.5 ml/L,
significantly affected all the assayed chemical constituents
(T.S.S., TA, TS. and V.C)) during both seasons of study. In
addition, such increment did not reach the level of significance in
case of total titratable acidity during the first season only.
Moreover, the highest values were connected with the use of
Rovral and Euparen fungicides. On the other hand, the lowest
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Table (12) : Effect of interaction between used treatments on
fruit physical properties of strawberry cv.

Sweet Charlie.
Treatments 1999-2000 2000-2001
No.of Fruit Fruit
Fruit Fruir Fruit Fruit Fruit Fruit
e weight firm diam. | length | weight ci diam. length
eig (e ng - ng
) | e | e | @ | e | (em)
cnr’) or)
Rovral Once 35 | 557 1250|295 36 | 568 | 2.60 | 2.90

Twiee | 3.7 | 573 | 265|298 | 38 | 594|275 292
Thice | 3.9 | 594 | 2.80 [ 3.00 | 41 | 60.5 | 290 | 2.97
Fowth | 45 | 65.6 | 295 | 3.05 | 46 | 672 | 3.05 | 3.00
Fifth 48 | 887 | 3.15 307 | 51 | 67.8 | 3.15 | 3.02
Comt, 32 |529 (241 |29 | 33 |541 (245|290

Euparen oxe | 34 [ 5561245294 | 35 | 566 | 255 | 289
Twice | 3.6 | 565 | 2.60 | 296 | 3.7 | 585 | 2.70 | 2.90
Twice | 3.8 [ 572265299 40 | 593|275 | 2095
Fouh | 43 | 63.1 | 290 | 3.01 | 44 | 654 | 295 | 298
Fh | 45 | 634|295 (302 5.0 | 658 | 3.05 | 3.00
co | 3.0 | 525236293 33 | 539 | 240 | 286
Promote oe | 33 | 590 240|293 | 34 | 654 | 250 | 288
Twce | 3.5 | 553 | 255|294 | 35 | 565 | 265 | 2.89
Tice | 3.6 | 564 | 260 | 297 | 38 | 583 | 2.70 | 2.93
Fouth | 42 | 586 | 275|299 | 42 | 612 | 290 | 297
Fm | 43 | 58.6 | 280 | 3.00 | 46 | 61.7 | 295 | 2.99
cow | 30 | 521225290 32 | 538|235 283

Plant- ome | 3.1 | 539235292 33 |595 | 245 | 287

Guard Twiee | 3.3 | 541|250 | 293 | 34 | 566 | 2.60 | 2.88
Twice | 3.5 | 552 | 260 | 2.95 | 3.7 | 564 | 2.65 | 2.91
Fowh | 4.1 | 583 | 265|297 | 41 | 603 | 270 | 2.04
Fan | 42 | 587 270(299| 44 | 608 | 275 | 2.96
com | 27 [ 517218283 | 30 | 530|220 281

L.S.D.at5% |o0s1|133] 057|052 063041071018
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values were obtained in case of using the Plant-Guard bio-agent.
Obtained results are in agreement with those reported by Eid and
Mahdy (1988) on watermelon regarding T.S.S. and Youness

(2002) on strawberry concerning T.S.S.. T.A, T.S. and vitamin
"C" content.

b- Effect of spraying number :

Data in Table (13) pointed out that all the assayed
chemical fruit constituents were steadily and continuously
increased with increasing number of sprays from one up to five
during both seasons of growth. However, no significant
differences were noticed among using fungicides and bio-
products four or five times in most chemical fruit constituents.

¢- Effect of the interaction :

Data in Table (14) show clearly that the total soluble
solids, total titratable acidity, total sugars and vitamin "C"
contents were significantly affected due to the interaction during
both seasons of study. In this respect, the highest values were
obtained as a result of spraying plants with Rovral
or Euparen five times during the flowering period. However,
Plant-Guard exhibited the lowest values in all studied chemical
fruit constituents, but these values were higher than those of
check treatment.



Table (14) : Effect of the interaction between used treatments on T.S.S,, T.A., T.S. and V.C. of
strawberry cv. Sweet Charlie.

Treatments 1999-2000 2000-2001

Material No.of T.S.S. T.A. T.S. V.C. T.S.S. T.A. T.S. V.C.
sprays Yo Yo Yo (mg/100 gm) % Y% Yo (mg/100 gm)

Rovral Once 11.1 0.90 3.95 39.50 11.7 1.10 3.80 42.00

Twice 11.12 0.95 3.80 41.00 12.3 1.15 3.90 42.60

3 times 11.3 1.05 3.95 41.70 12.7 1.20 4.00 43.00

4 times 11.7 1.20 4.00 42.00 12.9 1.25 4.10 43.50

5 times 12.5 0.89 4.10 42.30 13.2 1.30 4.15 44.00

Cont. 8.3 1.30 3.55 37.50 94 1.05 3.75 38.60

Euparen Once 10.5 0.88 3.70 38.00 10.7 1.00 3.75 41.00

Twice 11.0 0.90 375 39.30 11.8 1.05 3.85 41.60

3 times 114 1.00 3.90 39.50 12.1 1.10 3.95 42.00

4 times 11.7 1.10 3.95 40.00 12.3 1.30 4.00 42.50

5 times 11.9 1.15 4.00 41.10 12.6 1.35 4.10 43.00

Cont. 8.1 0.85 3.50 37.00 9.2 1.00 3.60 38.10

Promote Once 10.0 0.83 3.65 37.00 96 0.95 3.70 39.00

Twice 10.5 0.86 3.68 37.50 9.8 1.00 3.75 39.60

3 times 11.0 0.90 3.70 38.10 10.8 1.05 3.85 40.00

4 times 11.3 1.00 3.75 39.00 10.9 1.10 3.95 41.50

5 times 11.5 1.10 3.80 37.70 11.5 1.25 4.00 42.00

Cont. 8.0 0.81 3.45 36.80 9.0 0.95 3.50 37.00

Plant-Guard Once 8.8 0.381 3.60 36.00 93 0.93 3.65 38.00

Twice 9.0 0.83 3.63 37.00 9.7 0.99 3.70 38.50

3 times 9.6 0.86 3.68 37.30 10.1 1.00 3.85 39.00

4 times 99 0.89 3.73 38.00 10.5 1.05 3.90 39.50

. | 5times 10.3 1.05 3.78 38.50 10.8 1.10 3.95 40.00

Cont. 7.6 0.65 3.10 35.10 8.4 0.80 2.95 36.30

LSD.at5% 1.73 0.31 0.68 2.94 1.61 0.18 0.37 1.90
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4.3- Third experiment :
Effect of pre-harvest spray with some fungicides
-and bio-products on the storageability of two
strawberry cultivars :

4.3.1- Weight loss and decay percentage :

Data presented in Tables (15-21) show the effect of pre-
harvest foliar spray of Chandler and Sweet Charlie strawberry
plants with some fungicides and bio-products and their
interaction on weight loss and decay percentage of fruits, during
storage.

Concerning, the effect of cultivar, data in Table (15) show
that there were significant differences between the studied
cultivars in weight loss and decay percentages of fruits during the
storage period. In this respect, the lowest values for weight loss
and decay percentages of fruits after 3, 6 and 9 days of storage
were obtained in case of Chandler fruits during both seasons of
study. After 9 days in storage, the total loss in weight of Chandler
reached 55.9 % and 44.3 %, while that of Sweet Charlie was 60.5
% and 51.0 % during both seasons of study, respectively. In
addition, the same data also show that the highest percentages of
accepted fruit for marketing at the end of holding period was
obtained in case of Chandler fruits. Obtained results might be due
to hereditary differences between the two tested cultivars.
Obtained results agree with those reported by El-Bassiouny
(1992) on strawberry, El-Sheikh er al, (1993) and Abdel-
Rahman et al. (1994) all working on eggplant, Youssef e al.
(1999) on sweet pepper and El-Sheikh and El-Doweny (1997)
on cucumber.
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Table (16) : Effect of some fungicides and biocides on decay and weight loss percentages of two straberry

cultivars during storage.

1999/2000 2000/2001
Days in storage :
Treatments 3 days 6 days 9 days 3 days 6 days 9 days
Decay | Loss | Decay | Loss | Decay | Loss Decay | Loss | Decay | Loss | Decay | Loss
in wt. in wt. in wt. in wt. in wt. in wt.
Rovral 8.8 7.1 18.1.] 9.2 31.3 | 208 | 7.0 52 17.2 7.6 | 297 | 12.9
Euparen 9.4 6.8 19.3 9.5 322 | 209 | 8.1 6.2 17.2 8.7 | 30.5 | 13.6
Promote 9.7 8.5 21.2 | 109 | 329 | 22.0 | 8.7 6.4 17.6 9.3 30.6 | 15.1
Plant Guard 10.3 8.8 25.0 | 19.6 | 334 | 225 | 9.0 7.5 189 | 10.8 | 324 | 158
Control 152 | 125 | 262 | 11.7 | 43.6 | 30.2 | 12.0 9.0 238 | 17.7 | 36.2 | 21.4
L.S.D. at5 % : 0.2 0.7 1.0 0.3 1.0 0.4 0.3 0.3 0.4 0.4 0.5 0.4
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Table (18) : Interaction of strawberry cultivars within storage temperature on weight loss and decay

percentages during storage.

1999/2000 2000/2001

Days in storage :

Cultivars Temp. 3 days 6 days 9 days 3 days 6 days 9 days
(°C) | Decay | Loss | Decay | Loss Decay | Loss | Decay | Loss | Decay Loss | Decay | Loss
in wt. in wt. in wt, in wt. in wi. in wt.
Chandler 0°C 9.1 6.9 16.1 10.2 29.9 21.3 7.5 50 | 129 9.1 28.7 13.1

5°C 11.2 9.5 27.1 12.1 36.9 23.5 8.3 6.0 15.7 10.0 31.3 15.6

Sweet 0°C 10.2 8.1 18.1 11.7 33.0 23.1 9.6 7.8 222 11.5 34.7 16.5

Charlie 5°C 12.3 10.7 26.6 14.7 39.6 254 10.7 8.9 24.9 12.7 36.8 17.8

L.S.D. at5 % : 0.3 1.2 1.6 0.5 1.7 0.7 0.6 0.4 0.7 0.6 0.8 0.7
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Table (20) : Interaction effect of spraying with some fungicides and biocides on two strawberry cultivars
on weight loss and decay percentages of fruits du:i ig storage.

1999/2000 2000/2001
Days in storage :

3 days 6 days 9 days 3 days 6 days 9 days
Decay | Loss | Decay | Loss | Decay | Loss Decay | Loss | Decay | Loss | Decay | Laoss
in wt. in wt. in wt. in wt. in wt. in wt.
Chandler | Rovral 87 | 65 | 188 | 84 |305 (198 | 60 | 42 | 115 7.1 | 267 | 12.1
Euparen 94 | 66 | 203 | 86 306199 67 | 47 |127] 72 | 269 | 127
Promote 100 | 81 | 169 | 10.1 | 31.6 | 21.7 | 74 | 47 | 138 | 7.6 | 295 | 143
Plant-Guard | 10.0 | 83 | 26.8 | 102 [ 327 | 22.7| 80 | 63 | 151/ 9.5 29.8 | 15.0
Control 12.7 | 114 | 252 | 183 | 417 | 285 | 114 | 7.5 | 185 | 163 37.1 | 177
Sweet Rovral 89 | 7.1 1193 | 99 320|214 | 80 | 58 | 202 81 | 315/ 1356
Charlie | Euparen 94 | 78 | 198 | 106 | 33.9 | 21.8 | 89 | 81 | 218 | 98 | 325 | 149
Promote 94 | 85 |222 | 119|343 | 221|107 | 82 | 229|114 | 342 | 160
Plant-Guard | 10.7 | 10.1 | 23.2 | 13.4 | 362 | 243 | 107 | 8.8 | 329 | 122 | 353 16.7
Control 17.8 | 13.7 | 27.3 | 204 | 455 | 31.9 | 127 | 11.0 | 29.1 | 19.1 | 453 | 252
L.S.D.at5 % : 02 | 14 ] 04 | 04 | 1.4 | 06 | 05| 04 ] 06| 05| 07| 06
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With regard to the effect of pre-harvest spray treatments,
data in Table (16) show clearly that spraying strawberry plants
with either fungicides or bio-products significantly decreased
decay and loss in weight during the storage period, i.e., after 3, 6
and 9 days, compared with the control treatment. Hence, such
treatment increased the percentage of marketable fruits at the end
of storage period. Obtained results are true during both seasons of
study. In this respect, fungicides (Rovral and Euparen) reflected
the lowest values of loss in weight and therefore the highest
percentage of marketable fruits at the end of holding period
during both seasons of study. Such results may be due to the
effect of such tested fungicides and bio-agents on increasing fruit
firmness (Table, 17), and may reduce the growth of decay
microorganisms.

As for the effect of storage temperature, data illustrated in
Table (17) indicate that there were significant differences in fruit
weight loss and decay percentages at the two used storage
temperatures (0 and 5°C) during the two seasons of study. In this
regard, fruits held at 0°C showed the lowest values of weight loss
and decay percentages and consequently the highest percentage
of marketable fruits at the end of storage period (9 days),
compared with that stored at 5°C.

The decreasing effect of 0°C on fruit weight loss and
decay may be attributed to the effect of low temperature on
decreasing the rate of water loss and respiration during the
storage and consequently increased the storage ability of fruits.
The present findings are in accordance with those found by
Youssef et al. (1989) on sweet pepper hybrids.
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Regarding the effect of the interaction between the studied
cultivars and foliar spray treatments, data recorded in Table (19)
revealed that the fruit weight loss and decay percentage were
significantly affected during both seasons of study. In this
respect, spraying plants with fungicides Rovral or Euparen
reflected the lowest percentage for both loss in weight and decay.
As a result of this, the highest percentage of marketable fruits
after nine days of storage was obtained. Such results were true
during the two seasons of study.

As for the combining effect of cultivars and storage
temperature on fruit weight loss and decay percentages of fruits,
data in Table (18) reveal that cv. Chandler under the two studied
storage temperatures (0 and 5°C) showed the lowest values for
weight loss and decay percentage during the holding periods (9
days) compared with cv. Sweet Charlie. In this respect, it is
expected to have the highest marketable fruit percentage at the
end of storage periods. This trend was true during the two
seasons of study. Such superiority of cv. Chandler  may be
attributed to the highest firmness of fruit compared with Sweet
Charlie.

Concerning the interactional effect of fungicides and bio-
products as a foliar spray and the storage temperature, data in
Table (20) indicate that using fungicides or bio-products under
both the studied degrees of temperatures decreased the weight
loss and decay percentages compared with the control treatment
during the storage period. In this regard, Rovral and Euparen as
fungjcides under the lower storage temperature (0°C) showed
the lowest weight loss and decay percentage and consequently
the highest marketable fruit percentages compared with other
studied treatments either at 0° or 5°C during the storage.
Obtained results were the same during the two seasons of study.
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With regard to the triple interaction between the studied
cultivars, pre-harvest foliar spray with fungicides and bio-
products as well as the post-harvest storage temperature, data in
Table (21) show clearly that spraying strawberry plant for both
the studied cultivars with Rovral and Promote as pre-harvest
storage treatment and storage the produced fruits under lower
temperature (0°C) reflected the lowest fruit weight loss and decay
percentages and consequently the highest percentage of
marketable fruits compared with other treatments and the control
one during both seasons of study.

4.3.2- Fruit firmness :

Data presented in Tables (22-28) show the effect of
studied cultivars, pre-harvest foliar spray with fungicides bio-
products and storage temperatures as well as their different
combinations on fruit firmness during the storage (3, 6 and 9
days). Data in Table (22) show that fruit firmness, as physical
fruit character, was significantly affected by the studied cultivars
during the two seasons of study. In this respect, fruits of cv.
Chandler had higher values of firmness compared with cv. Sweet
Charlie during the storage period. Such result may be due to the
differences in genetic components that affect fruit firmness. In
addition, the fresh fruits at harvest had the highest firmness
values (99.2, 100.8 and 57.8, 58.6) for Chandler and Sweet
Charlie during the two seasons respectively (Table 9). Such
firmness was gradually and consistently decreased with
prolongation of the storage period and reached the lowest value
at the end of holding period (9 days) during the two seasons of
study. Moreover, after nine days of storage the average fruit
firmness values were 85.97, 78.67 and 54.28, 49.74 for cv.
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Table (22) : Effect of strawberry cultivars on fruit firmness
(g/cm?) during storage.

1999/2000 2000/2001
Cultivars Days in storage :
3 6 9 3 6 9
days | days | days | days days | days
Chandler 88.25 | 85.84 | 83.97 | 88.52 | 86.22 | 78.67

Sweet Charlie | 59.69 | 57.85 | 54.28 | 58.18 56.70 | 49.74

LSD.at5%: | 0.09 | 0.12 | 0.72 | 0.12 1.40 | 0.86

Table (23) : Effect of spraying strawberry plants with some
fungicides and bio-products on fruit firmness
(g/cm?) during storage.

1999/2000 2000/2001
Treatments Days in storage :
3 6 9 3 6 9
days | days | days | days | days days
Rovral 76.59 | 73.68 | 71.43 | 77.51 | 73.21 | 67.34
Euparen 74.79 | 73.05 | 70.63 | 75.18 | 92.41 | 65.60
Promote 73.61 | 71.80 | 70.00 | 74.18 | 72.41 | 64.34

Plant Guard | 73.38 | 71.24 | 68.86 | 73.43 | 71.66 | 64.20

Control 71.48 | 69.45 | 64.70 | 67.60 | 65.91 | 59.55

LSD.at5%: | 0.06 | 0.09 | 0.54 | 0.09 | 1.07 0.52
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Table (24) : Effect of storage temperatures on strawberry
fruit firmness (g/cm?) during storage.
1999/2000 2000/2001
Temperatures Days in storage :
3 6 9 3 6 9
days | days | days | days | days | days
0°C 80.63 | 70.57 | 75.82 | 78.94 | 77.15 | 70.01
5°C 67.31 | 65.12 | 62.43 | 67.73 | 65.77 | 58.40

L.S.D. at5% :

0.06 | 0.08 | 0.46 | 0.08 | 0.93 | 0.56

Table (25) :

Interaction of strawberry cultivars and storage
temperature on fruit firmness (g/cm?).

1999/2000 2000/2001
Cultivars Temp Days in storage :

“C)| 3 6 9 3 6 9
days | days | days | days | days | days
Chandler 0°C [91.41 | 89.00 | 87.48 | 91.65 | 89.42 | 84.08
5°C | 68.63 | 82.67 | 80.45 | 85.39 | 83.01 | 73.26
Sweet 0°C [ 69.84 | 68.14 | 64.16 | 54.02 | 64.23 | 55.94
Charlie 5°C | 49.53 | 47.56 | 44.40 | 50.06 | 48.53 | 43.54

L.S.D.at5 % : 0.08 1011 ] 065|011 | 1.31 | 0.79
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Table (26) : Reaction of spraying strawberry plants with some
fungicides and bio-products and storage
temperature on fruit firmmess (g/cm®) during
storage.

1999/2000 2000/2001
Cultivars Temp Days in storage

“cC)| 3 6 9 3 6 9
days | days | days | days | days | days

Rovral 0°C | 8348 | 80.68 | 79.03 | 82.58 | 80.83 | 74.18
5°C | 69.70 | 66.68 | 63.83 | 69.95 | 67.40 | 60.50

Euparen 0°C | 8143 | 79.75 | 78.10 | 81.85 | 80.15 | 71.75
soc | 68.15 | 66.35 | 63.15 | 68.50 | 66.28 | 59.45

Promote 0°c | 80.10 | 78.15 | 75.93 | 80.43 | 78.60 | 70.23
soc | 66.65 | 64.33 | 64.08 | 68.13 | 66.23 | 58.45

Plant- 0°C | 80.08 | 78.53 | 76.05 | 79.43 | 77.90 | 71.00
Guard | 5°C | 67.15 | 65.08 | 61.68 | 67.45 | 65.40 | 57.45
Control 0°C | 78.05 | 75.75 | 70.00 | 70.40 | 68.28 | 62.90

5°C 64.90 | 63.15 | 59.40 | 64.80 | 63.55 | 56.20

L.S.D.at5 % : 0.09 012|076 | 0.12 | 1.52 | 0.73
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Table (27) : Interaction of spraying plants of two strawberry
) cultivars with some fungicides and bio-products
on fruit firmness (g/cm?) during storage.

1999/2000 2000/2001

Cultivars | Treatments Days in storage
3 6 9 3 6 9
days | days | days days | days | days

Chandler | Rovral 90.75 | 87.63 | 85.88 | 90.85 | 87.88 | 81.78

Euparen 89.10 | 87.60 | 84.90 | 89.45 | 87.10 79.40

Promote 87.58 | 85.40 | 83.75 | 88.48 | 86.25 78.18

Plant-Guard | 80.03 8535 | 83.65 | 87.73 | 85.65 | 77.40

Control 85.80 | 83.55 | 8].65 | 86.10 84.20 | 76.60

Sweet- Rovral 6243 | 59.73 | 56.98 | 61.68 | 60.35 | 52.90
Charlie Euparen 60.48 | 58.85 | 56.35 | 60.90 | 59.33 | 51.80

Promote 59.65 | 58.25 | 56.25 | 60.08 58.58 | 51.00

Plant-Guard | 58.73 37.08 | 54.08 | 59.15 | 57.65 | 50.50

Control 37.15 | 5535 | 47.75 | 49.10 | 47.63 42.50

L.S.D. at5% : 009 | 012 | 076 | 012 | 1.52 | 074
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Table (28) : Interaction of two stréwberry cultivars, spraying
: with some fungicides and bio-products within
storage temperature on fruit firmness (g/cm?).

1999/2000 2000/2001

Cultivars Treatments | Temp. Days in storage :
(°C) 3 6 9 3 6 9
days | days | days | days days | days

Chandler | Rovral 0°C | 9370 | 91.40 | 90.30 | 93.90 | 91.50 | 88.25
soC | 87.80 | 83.85 | 81.45 | 87.80 | 84.25 | 7530

Euparen 0°C | 9095 | 90.60 | 89.30 | 93.10 | 90.90 | 84.40
s°C | 85.10 | 83.90 | 80.50 | 85.80 | 8330 | 74.40

Promote 0°C | 9035 | 88.40 | 86.10 | 91.10 88.80 | 82.75
50C | 84.80 | 82.40 | 81.40 | 8585 83,70 | 73.60

Plant-Guard | 0°C | 92.75 | 8830 8720 | 90.55 | 88.60 | 83.70
soC | 85.45 | 82.40 | 80.10 | 84.90 | 8270 71.10

Control 0°C | 89.30 | 86.30 | 84.50 | 89.60 87.30 | 81.30

5°C | 5230 | 80.80 | 78.80 | 82.60 81.10 | 71.90

Sweet- Rovral 0°C | 73.25 | 69.95 | 67.75 | 71.25 | 70.15 | 60.10
Charlie 5°C | 51.60 | 49.50 | 46.20 | 52.10 | 50.55 | 45.70
Euparen 0°C | 69.80 | 6890 | 66.90 | 70.60 | 69.40 | 57.70

s0C | 49.50 | 48.80 | 45.80 | 51.20 4925 | 44.50

Promote 0°C | 69.25 | 68.75 | 65.75 | 69.75 | 68.40 58.30

soC | 48.20 | 47.75 | 4675 | 50.40 | 48.75 | 43.70
Plant Guard | 0°C | 70.10 | 69.70 | 64.90 | 68.30 67.20 | 57.70
5oC | 50.85 | 46.25 | 43.25 | 50.00 | 48.10 | 43.30
Control 0°C | 66.80 | 6520 | 55.50 51.20 | 49.25 | 44.50
5°C | 47.50 | 45.50 | 40.00 | 47.00 | 46.06 | 40.50

L.S.D.at5 % : 0131017 | 107 | 017 [ 215 | 1.04
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and Sweet Charlie during the two seasons of study, respectively.
In this regard, softening of fruits may be attributed to the change
of pi'otopection into soluble pectin and the conversion of
insoluble carbohydrates to soluble sugars. Obtained results agree
with those reported by El-Bassiouny (1992) on strawberry,

Youssef ef al. (1989) on sweet pepper, EI-Sheikh et al. (1993)
and Abdel-Rahman ef al. (1999) all working on eggplant and El-
Sheikh and El-Doweny (1997) on cucumber.

With regard to the effect of pre-harvest foliar spray with
fungicides (Euparen and Rovral) and bio-products (Plant-Guard
and Promote) on fruit firmness, data recorded in Table (23)
indicate that spraying strawberry plants with either fungicides or
bio-products significantly increased fruit firmness compared with
the control treatment during the storage periods in the two
seasons of study. In this respect, Rovral at a rate of 1 g/L
reflected the highest values of fruit firmness followed by
Euparen, Promote and Plant-Guard. In addition, there were
continuous decreases in fruit firmness with the prolongation of
storage period up to nine days of storage. The decrement in fruit
firmness with the prolongation of storage period was similar to
those reported by El-Bassiouny (1992) on strawberry, who stated
that stored fruits showed a gradual significant reduction in fruit
firmness as storage period extended.

Concerning the effect of storage temperature, data recorded
in Table (24) show clearly that fruit firmness was significantly
affected with storage temperature. In this respect, stored fruits at
0°C had higher firmness values during the different storage
periods (3, 6 and 9 days of storage) compared with fruits stored
at 5°C. Such effect may be owing to the effect of lower temp-
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erature on the enzyme activities that related to the conversion of
protopectin. These explanations are mentioned by Youssef ef al.
(1989) on sweet pepper.

As for the interaction between cultivar and foliar spray
with fungicides and bio-products, data in Table (27) indicate that
spraying Chandler plants with Rovral during the two seasons of
growth reflected the highest values in fruit firmness during the
different periods of storage compared with the other tested
treatments and the control.

Regarding the interaction between cultivars and storage
temperatures, data in Table (25) reveal that the highest values of
fruit firmness were recorded with Chandler fruits stored at 0°C
when compared with fruits of the same cultivar stored at 5°C cv.
Sweet Charlie stored at 0° or 5°C. Moreover, there were a
gradual decrease in fruit firmness under 0° and 5°C of storage
condition, with the prolongation of storage period.

The interaction between foliar spray treatments (fungicides
and bio-products) and storage temperature (0 and 5°C) as shown
in Table (26) was significant during both seasons of study.
Spraying plants with Rovral and storing the produced fruits at
0°C recorded the highest values for fruit firmness during the
storage period (9 days) compared with the other tested
treatments. Obtained results may be due to the effect of low
temperature (0°C) and spray treatments which play role as
antiseptic substances that interfere with the activity of analytic
enzymes responsible for changing protopectin to soluble pectin
and consequently fruits kept its solidity during the storage
period. Such results are in conformity with those reported by
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Eman (1999) on green onion, who reported that post-harvest
treatments including antisepticing, hydrocooling are required for
maintaining the quality of green onion during storage.

With regard to the effect of the interaction between pre-
harvest (cultivars and spray agents) and post-harvest treatments
(storage temperature), data in Table (28) show that under cold
storage conditions, spraying cv. Chandler with Rovral and Sweet
Charlie with Euparen or Rovral at flowering stage in the field
make the fruit keep well with its physical character (firmness)
during the storage compared with the other tested treatments
during both seasons of study. However, from the safety point of
view the use of bio-products (Promote and Plant-Guard) can be
performed in this respect to reduce the environmental
contamination and the fungicides residues in fruits which had bad
effect on the health of human being.

4.3.3- Total soluble solids :

Data presented in Tables (29-35) show the effect of pre-
harvest treatments (cultivars and spray agents) and post-harvest
storage temperature as well as their different interactions on total
soluble solids (T.S.S.) content of fruits during the storage.

As for the effect of cultivars, data in Table (29) show
clearly that cv. Sweet Charlie gave fruits with higher total soluble
solids contents compared to those of cv. Chandler. These results
were true in the two seasons of study. Such higher values of
T.S.S. in cv. Sweet Charlie fruits may be connected with higher
sugar content. In addition, the same data reveal that there were
constant and gradual decreases in T.S.S. content with
prolongation storage period until 9 days. Such decrease in T.S.S.
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content during storage might owe to the utilization of soluble
solids especially sugars in respiration. Similar results were
reported by Kamooh et al. (1996) and El-Sheikh and El-
Doweny (1997) on cucumber. They reported that there were
significant differences among the studied cultivars in total soluble
solids content during the storage. However, El-Bassiouny (1992)
on strawberry showed that T.S.S. was not significantly affected
by storage among the studied cultivars.

With regard to the effect of pre-harvest foliar spray with
fungicides, i.e., Euparen and Rovral and bio-products, i.e., Plant-
Guard and Promote on T.S.S. content of fruits during the storage,
data in Table (30) show that there were significant reductions in
total soluble solids contents with the prolongation of storage
period from 3 up to 9 days and spraying the plants with different
tested fungicides and bio-products compared with the control
treatment during both seasons of study. The highest content of
total soluble solids in case of check treatment compared with the
tested fungicides and bio-products might owe to the highest
conversion of insoluble compounds to simple soluble substances
and the highest loss of moisture from the fruit through
evaporation and transpiration.

Concerning the effect of storage temperature, data in Table
(31) indicate thatunder cold storage temperature, fruits stored at
5°C gave higher values of total soluble solids content compared
with those stored at 0°C during both seasons of study. In
addition, there is a continuous reduction in the content of
T.S.S. with the prolongation of the storage period. Obtained
results may be attributed to the higher rate of conversion In
complex substance to soluble material than the rate of use of
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soluble substances in respiration at 5°C storage, compared with
the storage at 0°C. '

With regard to the interaction effect between the tested
cultivars and foliar Spray ftreatments (fungicides and bio-
products) on total soluble solid content of fruits during the
storage, it is obvious from data in Table (32) that during the
different periods of storage (3, 6 and 9 days), the control
treatment in case of the two tested cultivars reflected the highest
values of total soluble solid content compared with spraying
plants with different studied fungicides and bio-products.
Obtained results were true during both seasons of study. In this
respect, the highest values of T.S S, during the storage were
resulted in case of non-sprayed Sweet Charlie fruits.

Concerning the interaction effect between the tested
cultivar, ie., Chandler and Sweet Charlie, and storage
temperature, data presented in Table (33) indicate clearly that
under cold storage conditions fruits stored at 5°C for both tested
cultivars gave the highest values of total soluble solids compared
with fruits stored at 0°C. In addition, Sweet Charlie fruits
reflected the higher values during different period of storage and
in the two seasons of study. Moreover, there were continuous
reduction in T.S.S. content with the prolongation of storage
period from 3 up to 9 days of storage.

As for the effect of the interaction between spray
treatments, ie., fungicides and bio-products, and storage
temperature, data in Table (34) show that total soluble solid
content was significantly affected during the different periods of
storage and in the two seasons of study by the interaction
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effect. In this respect, unsprayed fruits stored either at 0° or 5°C
possessed the highest values of T.S.S. during different periods of
stofage compared with those sprayed with either fungicides or
bio-products. Such results were true during the two seasons of the
experiment. Obtained results may be due to the highest rate of
water loss and convertion of complex substances to soluble

simple materials in case of control treatment stored at 5 and 0°C
compared with other sprayed ones.

Regarding the triple interaction effect among cultivars,
pre-harvest spraying treatments ‘and postharvest storing
temperatures (0 and 5°C), datain Table (35) declare that under
cold storage conditions fruits produced from plants sprayed with
Plant-Guard or Promote for both cvs. Chandler and Sweet Charlie
gave the lowest soluble solid content at the end of storage period
(9 days) compared with fruits sprayed with fungicides and
control treatments. On the other hand, fruits of the control
treatment had the highest total soluble solids content at the end of
storage period (9 days). In addition, fruits kept at 5°C possessed
higher total soluble solids compared with those storedat 0°C
during the different periods of storage and in the two seasons of
study.



78
Table (29) : Effect of two strawberry cultivars on total
soluble solids (%) of fruits during storage.

1999/2000 2000/2001
Cultivars Days in storage :
3 6 9 3 6 9
days | days days | days days | days
Chandler 994 | 888 | 7.87 10.26 | 9.18 | 8.16

Sweet Charlie 102 | 9.06 | 796 | 10.73 9.58 | 8.70

LS.D.at5%: | 0.13 | 0.10 | 0.04 0.25 | 0.07 | 0.09

Table (30) : Effect of spraying with some fungicides and bio-
products on total soluble solids (%) of
strawberry fruits during storage.

1999/2000 2000/2001
Treatments Days in storage :

3 6 9 3 6 9
days | days days | days days | days

Rovral 9.90 | 8.66 | 7.64 | 1031 9.06 | 8.05
Euparen 9.85 | 8.64 | 7.62 | 10.20 9.06 | 8.00
Promote 9.84 | 861 | 7.55 | 10.28 8.99 | 7.98

Plant Guard | 9.84 | 861 746 | 10.25 | 8.57 | 7.88

Control 10.93 1 1033 | 9.33 | 11.33 10.73 | 10.23

LSD.at5%: | 0.07 | 0.07 | 0.03 0.03 [ 0.05 | 0.07
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Table (31) : Effect of storage temperatures on total soluble
solids (%) of strawberry fruits during storage.

1999/2000 2000/2001
Temperatures Days in storage :
3 6 9 3 6 9
days | days | days | days | days | days
0°C 995 | 879 | 7.62 | 1036 | 9.26 | 8.26
5°C 10.19 | 9.15 | 8.22 | 10.62 | 9.50 | 8.59
LSD.at5%: | 0.06 | 0.06 | 0.02 | 0.02 | 0.05 | 0.06

Table (32) : Interaction of strawberry cultivars and spraying
with some fungicides and bio-products on fruit
total soluble solids (%) during storage.

1999/2000 2000/2001
Cultivars | Treatments Days in storage
3 6 9 3 6 9
days | days | days | days | days | days
Chandler | Rovral 980 | 867 | 7.63 | 10.10 | 9.00 | 7.95
Euparen 973 | 8.60.| 7.52 | 10.08 | 890 | 7.83
Promote 970 | 8.50 | 7.40 | 10.05 | 8.75 | 7.65
Plant-Guard 9.70 8.45 7.37 | 10.05 | 8.25 7.60
Control 10.75 | 10.20 | 9.45 | 11.05 | 10.50 | 9.75
Sweet- Rovral 1090 | 877 | 7.70 | 1053 | 937 | 8.38
Charlie | Euparen 10.00 | 873 | 770 | 10.53 | 9.23 | 830
Promote 992 | 873 | 7.65 | 1253 | 9.23 | 815
Plant-Guard 9.95 8.60 7.55 | 1054 | 9.13 7.65
Control 11.10 | 1045 | 9.20 | 11.60 | 10.95 | 10.70
LS.D. at5 % : 010 | 0.11 | 0.04 | 0.04 | 0.07 | 0.10
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Interaction of strawberry cultivars and storage
temperatures on total soluble solids (%) of
fruits during storage period.

1999/2000 2000/2001
Cultivars Temp Days in storage :

°C)| 3 6 9 3 6 9
days | days | days | days days | days
Chandler 0°C | 9.78 | 8.70 769 | 838 | 9.02 | 7.94
5°C | 10.09 | 9.03 | 7.88 | 10.09 934 | 6.75
Sweet 0°C | 814 | 885 | 754 | 1063 9.50 | 858
Charlie 5°C | 926 | 926 | 838 [ 10.82 9.66 | 881

L.S.D. at5 % : 0.08 | 0.09 | 0.03 | 0.03 | 0.06 | 008

Table (34) :

Interaction of storage tempertures and spraying
with some fungicides and bio-products on total
soluble solids (%) of fruits during storage.

1999/2000 2000/2001
Cultivars Temp Days in storage

(°C) 3 6 9 3 6 9
days | days | days days | days | days
Rovral 0°C | 978 | 755 | 748 [ 10.15 | 9.03 8.08
5°C | 1003 | 878 | 800 | 1040 | 9.05 | 803
Euparen 0°C | 973 | 847 | 745 | 1015 | 912 | 785
5°C | 998 | 881 | 7.75 | 1035 | 900 | 815
Promote 0°C_| 975 | 850 | 745 | 1018 | 890 7.88
5°C | 993 | 873 | 765 | 1040 | 923 | 8.08
Plant- 0°C | 975 | 850 | 730 | 1018 | 8.85 | 770
Guard | 5°c [ 903 | 873 763 | 1045 | 913 8.05
Control 0°C | 1075 | 995 | 840 | 11.15 | 1035 | 9.80
5°C | 11.10 | 10.70 | 1025 [ 11.50 | 11.10 | 10.65

L.S.D. at5 % - 0.10 | 0.11 0.04 | 004 | 007 0.10
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Table (35) : Interaction of two strawberry cultivars and
- spraying with some fungicides and bio-
products within storage temperature on fruits
total soluble solids (%) during the storag.
1999/2000 2000/2001
Cultivars Treatments | Temp. Days in storage :
cc) | 3 6 9 3 6 9
days | days | days | days | days | days
Chandler | Rovral 0°C | 960 | 858 | 7.50 | 990 | 880 | 7.80
soc | 1000 | 876 | 7.74 | 1030 | 9.10 | 8.10
Euparen 0°C | 960 | 850 | 740 | 990 | 880 | 7.70
soC | og80 | 870 | 7.65 | 1020 | 9.00 | 7.95
Promote 0°C | 955 | 840 | 730 | 990 | 860 | 7.40
so0C | 085 | 860 | 7.50 | 10.20 | 890 | 7.80
Plant-Guard | 0°C | 955 | 830 | 725 | 985 | 860 | 7.50
soCc | 990 | 860 | 7.50 | 1020 | 890 | 7.80
Control 0°C | 1060 | 9.90 | 9.00 | 1090 | 10.20 | 9.30
seC | 1090 | 1050 | 990 | 11.20 | 10.80 | 10.20
Sweet- Rovral 0°C | 995 | 870 | 7.50 | 1045 | 9.20 | 8.25
Charlie seC | 1005 | 885 | 7.90 | 1060 | 9.55 | 835
Euparen 0°C | 990 | 860 | 7.60 | 1045 | 910 [ 835
5°C | 10.10 | 885 | 7.80 | 1060 | 935 | 7.95
Promote 0°C | 990 | 860 | 745 | 1045 | 935 | 8.00
soCc | 1010 | 885 | 7.85 | 1060 | 9.10 | 835
Plant Guard | 0°C | 990 | 835 | 735 | 1040 | 935 | 8.00
s°C | 1005 | 885 | 7.75 | 1050 [ 890 | 830
Control 0°C | 1090 | 1000 | 7.80 | 11.40 | 10.50 | 10.30
5°C | 1130 | 1090 | 10.60 | 11.80 | 11.40 | 11.10
L.S.D.at5 % : 014 | 015 | 005 | 005 | 011 | 014
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4.3.4- Total titratable acidity (T.A.) :

Data indicated in Tables (36-42) show the effect of pre-
harvest treatments (cultivars and spray treatments) and post-
harvest storage temperature as well as their different combina-
tions on total acidity of stored fruits.

Data in Table (36) show that Sweet Charlie fruits had
significantly higher acidity than Chandler fruits during the
different periods of storage. Such trend was similar during both
seasons of study. The higher acidity content of Sweet Charlie
fruits may be due to sugars which was the immediate precursors
of organic acids. In this respect, El-Bassiouny (1992) on
strawberry found that strawberry fruits showed a decline in
acidity during the storage. In addition, Pajaro fruits had
significantly lower acidity than Sequoia.

As for the effect of spray treatments, i.e., fungicides and
bio-products, it is clear from datain Table (37) that pre-harvest
spray with Rovral and Euparen as fungicides and Promote and
Plant-Guard as bio-products had a significantly decreasing effect
on total titratable acidity during the different periods of storage
compared with the control treatment in both seasons of study.
Such highest content of total acidity in unsprayed fruits was
connected with the highest T.S.S. content. However, no
significant differences were noticed among the studied spray
treatments in this respect during storage. On the contrary, Abada
et al. (2002) on strawberry found that application of bio-products
increased the values of total titratable acidity of treated fruits
compared with control treatment.
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Regarding the effect of storage temperature, data in Table
(38) indicate that generally fruits stored fruits at 5°C had lower
values of titratable acidity than those stored at 0°C. Such lower
content at higher storage temperature may be due to the
utilization of organic acids in respiration and metabolic activities
of fruit cells. This indicates that holding fruits at 0°C was the best
and recommended storage temperature for maintaining fruit
quality for long period.

With regard to the interaction between tested cultivars and
spraying with fungicides and bio-products, data reported in Table
(39) show that irrespective of the control treatment which
significantly differed during the different periods of storage (3, 6
and 9 days) in the two seasons of study, no significant differences
can be noticed among the tested spray treatments in this respect.
However, fruits of Sweet Charlie contained more total acidity
than that of Chandler during the different storage periods.

Concerning the interaction effect between the tested
cultivars and storage temperature, the presented data in Table
(40) indicate that under cold storage temperature the highest
values for total titratable acidity at the end of storage period 9
days) were found in fruits of Sweet Charlie during both seasons
of study. In addition, the highest acidity content was found when
fruits were stored at 0°C. Regarding the interaction effect
between spray treatments and storage temperature on acidity
content reported data in Table (41) reveal that spraying the plants
at flowering stage with either fungicides (Euparen and Rovral) or
bio-products (Promote and Plant-Guard) and storing the fruits
under cold storage conditions (0 or 5°C) significantly decreased
the total titratable acidity content compared with the control



84

treatment. In this respect, the lowest values during the different
periods of storage (3,6 and 9 days) were connected, in general,
with using Euparen fungjcide and holding the fruits at 5°C in the
two seasons of study.

As for the effect of the trible interaction between pre-
harvest (cultivars and spraying agents) and post-harvest (storage
temperature) treatments on acidity content, data presented in
Table (42) indicate that spraying the strawberry plants of both
tested cultivars with fungicides, i.e., Euparen or Rovral and bio-
products, i.e., Promote or Plant-Guard decreased the total acidity
in produced fruits when stored under cold storage temperature
compared with the unsprayed control treatment during the
different periods of storage (3, 6 and 9 days). In this respect,
control treatment reflected the highest values of acidity during
both seasons of study. However, no significant differences can be
noticed among the spraying treatments in this concept.



Table (36) : Effect of two strawberry cultivars on Fruit
titratable acidity (%) fruit during storage.

1999/2000 2000/2001
Cultivars Days in storage :
3 6 9 3 6 9
days | days | days | days | days days
Chandler 0.85 | 0.84 | 0.80 | 1.17 | 114 | 1.1 0

Sweet Charlie 0.95 0.94 091 1.47 1.44 1.44

LSD.at5%: | 0.06 | 0.04 | 0.09 | 0.06 | 0.04 0.05

Table (37) : Effect of spraying strawberry plants with some
fungicides and bio-products on fruit titratable

acidity (%) during storage.

1999/2000 2000/2001
Treatments Days in storage :
3 6 9 3 6 9

days | days | days | days days | days
Rovral 083 | 081 | 079 | 128 | 1.25 | 1.23
Euparen 086 | 084 | 0.83 | 129 | 1.25 | 1.24
Promote 0.88 | 0.87 | 0.83 | 130 | 1.26 | 1.24
Plant Guard | 0.89 | 0.88 | 0.83 | 1.30 1.28 | 1.26
Control 104 | 1.02 | 1.03 | 1.44 | 1.42 | 1.40
LSD.at5%: | 0.67 | 0.03 | 0.07 | 0.04 | 0.03 | 0.05




Table (38) : Effect of storage temperatures on titratable
acidity degree of strawberry fruits.

1999/2000 | 2000/2001

] Temperatures Days in storage :
3 6 9 3 6 9

days | days days | days days | days
0°C 093 | 092 | 0.88 | 134 1.32 | 1.28

5°C 0.87 | 0.85 | 0.83 | 1.31 127 | 1.27

LSD.at5%: | 0.04 | 0.02 0.0ij NS. | 002 | NS.

Table (39) : Interaction of two strawberry cultivars and
spraying with some fungicides and bio-products
on titratable acidity on fruits (%) during storage.

T 19992000 2000/2001
Days in storace
Cultivars Treatment | 6 9 3
Days | Days Days | Days
L
Chandler Rovral 0.78 0.76 074 [ 1.13 1.10 1.02
Euparen 0.78 0.79 074 | 1.3 1.10 1.05
Promote 0.82 0.80 075 | 113 Lo [ 105
Plant-Guard | 083 0.82 075 | 1.14 1.10 109 |
Control 1.05 1.03 102 [ 136 | 134 1.32
Sweet Charlie Rovral 0.89 0.87 0.83 1.43 1.41 1.42
Euparen 0.94 0.92 0.91 1.46 1.41 1.43
Promote 0.95 0.93 092 | 147 | 143 1.43.
Plant-Guard | 096 0.94 092 | 147 | 146 1.45
Contro] 1.03 1.02 099 | 153 1.51 1.49
L.S.D.at5 9 - 0.06 0.03 010 | 005 | 0.04 0.05




Table (40) : Interaction of two strawberry cultivars and
storage temperatures on titratable acidity (%)
on fruit during storage.

19992000 |  2000/2001
Cultivars Temp. Days in storage :

eC)| 3 6 9 3 6 9
days | days | days | days | days days
Chandler | 0°C | 083 [ 082 [ 078 | 1.16 | 1.13 | 1.10
soc | 087 | 086 | 0.81 | 1.19 | 1.16 | 1.11
Sweet 0°C | 092 | 0.89 | 0.88 | 1.46 | 1.40 | 1.44
Charlie | 5°C | 098 | 097 [ 0.94 | 148 | 148 | 1.44
| LSD.at5%: | 006|003 | 008|005 | 0.03 | 0.04

Table (41) : Interaction of spraying with some fungicides and
bio-products and storage temperature on
titratable acidity (%) on fruit during storage.

B 19992000 | 20002001 |
Cultivars Temp. Days in storage
Q)| 3 6 9 3 6 9
days | days | days | days days | days
Rovral 0°C | 078 | 075 [ 080 | 115 | 121 | 121
ssc | 089 | 088 | 085 | 126 | 129 | 126
Euparen o°Cc | 082 | o8l | 082 | 128 | 121 | 123
s5c | 090 | 087 | 085 | 131 | 130 | 1.25
Promote 0°C | 085 | 084 | 082 | 128 | 124 | 123
s5C | 089 | 090 | 085 | 131 | 128 | 125
Plant- 0°C | 08 | 083 | 075 | 129 | 126 | 125
Guard | 5°C | 091 [ 092 | 084 | 132 | 1.2 127
Control 0°C | 103 | 102 | 100 | 143 | 141 | 139
[sc | 105 | 103 | 101 | 146 | 144 1.42
LS.D.at5 % :: 010 | 04 | 010 | 005 | 004 | 005




Table (42) : Interaction of two strawberry
cultivars, spraying with some fungicides and
bioacudity (%) during storage.

| 19992000 | 200072001
Cultivars Treatments Temp. Davs in storagc 3
°C) 3 6 | 9 3 6 9
days | days | days | days days | days
Chandler Rovral 0°C 1075 | 073 | 070 | 111 | 108 1.00
3C | 080 | 079 [ 077 | 114 | 101 | 104
Euparen 0°C | 074 | 077 [ 073 | 11t | 108 | 104
3C | o8t | 081 1076 | 1aa | i | 106
Promote 0°C 080 078 | 074 [ 11 | 108 | 104
C | 084 | 081 | 076 | 114 | 111 | 108
Plant-Guard | oC | as1 | 037 074 | 112 | 1.08 | 107
C | 084 1 087 | 076 | 114 | 102 | 110
Control 0°C | 104 | 103 | 1or | 134 | 132 | 130
SC | 106 | 1or | 102 | 137 | 135 | 138
Sweet- Rovral O°C | 082 | 678 {075 | 11 | 139 | 140
Charlie C | 095 | 095 | 091 | 145 | 147 | 143
Euparen 0°C ] 091 | 089 | 089 | 145 [ 134 | 1.4y
5C | 097 | 098 | 093 | 147 | 148 | 144
Promote 0°C 091 ) 089 | 089 | 145 | 140 | 142
5°C | 098 | 095 | 094 | 148 | 145 | 145
Plant Guard | 0°C | 091 | 089 | 090 145 | 144 | 141
3C | 098 | 097 | 095 | 148 | 146 | jas
Control 0°C 1.02 1 1.01 | 098 | 152 | 150 | 148
5°C 1O4 | 102 | 100 | 154 | 152 | 150
L.S.D. at5 9% - NS 1 005 | NS | 007 | 005 | 007




