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EFFECT OF ORGANIC AND SYNTHETIC MULCHES
OF SOME FRESH STRAWBERRY CULTIVARS

ALL R. A. M., AND RADWAN, E.A.
Veget., research Dept,, Hort. Inst. ARC

ABSTRACT

Two successive summer seasons of 2005/2006 and
2006/2007, studies were carried out on sandy soils under a
drip irrigation system, at the Experimental Station Farm,
South Tahrir, Horticultural Research Station, situated at
Behiera Governorate. The objectives of these experiments
were to investigate the responses of strawberry plants cv.
‘sweet charli’ and ‘camarosa’ to mulch types (straw, black
polyethylene, silver polyethylene and non muich) as well as
their interactions on vegetative growth, flowering traits,
fruit yield, fruit quality, and chemical constituents. of
strawberry plants at the two Cultivars were mulched with
straw, black, silver polyethylene mulch exhibited significant
increases plant height, number of leaves, pumber of crowns,
leaf area, foliage fresh mass, dry mass/ plant, number of
flower trusses/ plant and flowered more than non-mulched
strawberry plants. Plants were mulched with straw, black
and silver polyethylene, mulch produced significant
increases for yield potentials, i.e. marketable yield/ fed., culls
yield/ fed., total yield/ fed., yield/ plant and early yield than
those of non-mulched plants Also, these results showed that,
significantly improved strawberry fruit quality; i.e. fruit
chronological age, TSS, TAA, average mulch treatment
irrespective of type fruit weight, V.C., juice volume fruit,
fruit diameter, fruit length, and chemical contents, i.e. fruits
sugar content and leaf; N content., type of mulches however
did not significantly affect leaf; K content, in both seasons.
Both cultivars responded similarly to the treatments.
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INTRODUCTION

Strawberry (Fragaria x ananssa Duch) is one of the most
popular vegetable crops in Egypt, it occupies an important position
among the untraditional vegetable crops due to its multifarious use as
local fresh consumption, food processing, and exportation. The crop is
commonly grown in sandy soils for getting early yields and good fruit
quality.

Many researches under both field and laboratory conditions
proved that use of a surface organic (straw) mulch resulted in strong
more precipitation water in soil by reducing storm runoff, increasing
infiltration, and decreasing evaporation (Bond and Willis, 1969;
Unger, 1983; Smika and Unger, 1986; Rao ef al., 1998; Schertz and
Kemper, 1998). Organic mulches such as straw-vetch have provided
environmental benefits. These include; increased nitrogen; recycling
of nutrients; reduced soil erosion, weed emergence, and water loss;
addition of organic matter to the soil; lower soil temperature during
the hot summer months; and action as slow- release fertilizer (Abdul-
Baki and Teasdale, 1993).

Significant effects of organic and synthetic mulches on
vegetative growth, flowering traits and yield and its components of
strawberry plants have been reported by several investigators (Blatt,
1984; Nestby, 1985; Haynes, 1987; Lareau and Lamarre, 1990; Lieten
and Baets, 1991).

Using a killed sod mulch cover for strawberries reduced
erosion and compaction, improved soil structure, and reduced water
loss in comparison with non-mulched raised beds (Takeda and Glenn,
1988). Himelrick (1982) showed that plants grown on black plastic
mulch produced more runners and fruit than plants grown on clear or
white plastic mulches and that total fruit mass was greater with black
and clear plastic mulches than with bare soil, on the other hand
Baumann ef al., (1995) reported that no differences on yields between -
green and black plastic mulch, but plants grown on black mulch
produced larger berries than those grown on green or no plastlc mulch.

Black polyethylene provides higher soil temperature in spring -
than hairy vetch mulch (Teasdale and Abdul-Baki, 1995 , Teasdale
and Abdul.Baki,1997). '
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Plants mulched with straw or white -on- black polyethylene
flowered and yielded more than plants mulched with clear or white
polyethylene. Conversely, more crowns per plant, runners per plot,
and greater leaf, crown, and root dry weight (DW) were associated
with plants mulched with clear polyethylene than with those mulched
with straw or white -on- black polyethylene, (Fear and Nonnecke,
1989).

The objective of the present study was to compare the effects
of several mulch types (black polyethylene, silver polyethylene, straw,

“and none mulch) on the vegetative growth, flowering traits, fruit yield
and quality, and chemical composition of two new strawberry
cultivars, ‘sweet charli’ and ‘camarosa’.

MATERIAL AND METHODS

The field experiments were conducted during the summer
seasons of 2005/2006 and 2006/2007 at South Tahrir district, newly
reclaimed sandy soils, in the Experimental Station Farm, Horticultural
Research station, situated at Behiera Governorate, under a drip
irrigation system. Precede in the initiation of each experiment, soil
samples at 25 cm. depth were collected and analyzed according to
Black (1965). The results of these analyses are presented in table (1).

Each experiment included 8 treatments representing the
combination of four mulches types (straw, black polyethylene, silver
polyethylene, and non-mulched control) and two cultivars i.e.; sweet
charli and camarosa.

The experimental layout was split-plot system in a randomized
complete blacks design with four replications. Two cultivars were
arranged as the main plots, while the type of mulches treatments were
arranged as sub-plots. Each sub-plot was 10 m long and 1.2 m width.
Thus, the area of the smallest experimental unit was 12 square meters.



Table (1): Physical and chemical analyses of the two experimental sites in 2005/2006 and 2006/2007

Physical Propertics Chemical properties
Sea .
sans Soluble cations Soluble anions
(mg/) (mgh)
Sand Siit | Clay Texture EC H Total N
% % | % @s/ms) | P %
C” | mg” | K| Ncoy | cF | soo
20052006 95 3 2 Sandy 0.22 890 1 088 | 0.56 | 0.24 0.59 043 | 0.60 0.009
2006/2007 93 5 2 Sandy 0.24 8.80 | 0.72 057 [ 022 0.56 042 | 0.58 0.008
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Fresh transplants of the two cultivars were obtained from local
nurseries under supervision of Agricultural Research Center and
Strawberry Improvement Center of Ain Shams University. They were
treated with fungicide (Topsin M-70 at the rate of 2 g liter’") for 20
minutes.

The transplants took place on the four rows of the line on
September 1, 2005 and September 25,2006 with interred spacing of 15
cm. after four weeks from transplanting, mulches treatments were
executed up the line.

All experimental plots received a basal soil dressing, during
soil preparation, at the rates of 41 kg N and 46.5 kg 46.5 kg P,0s and
72 kg K20 as Ammonium sulphate (20.5% N) and Calcium super
phosphate (15.5% P,0s) and Potassium sulphate (48% K;0), orderly.
While, during the entire growing seasons, the rest of Nitrogen,
Phosphorus and Potassium fertilizers were added through the dnp
irrigation system five times per week, at the rates of 200 kg N fed in
the form of Ammonium nitrate (20.5% N) and 80 kg P,Os fed! in the
form of Phosphoric acid (80% P;0s) and 120 kg K;O as Potassium .«
sulphate (48% K;0). A

A mixture of micro-element, including (Fe, Zn, and Mn), were
foliar sprayed at four weeks intervals starting from one month after
transplanting and was continued throughout the growing seasons. All
. of the horticultural producers were applied as recommended for
strawberry commercial production.

The developed old leaves and runners were removed at the
first month to enhance the vegetative growth and flowering. Fruits
~ were harvested after 55 days from transplanting at the full ripe stage in
the early momning. Picking started on November and extend to May, in
the two summer seasons.

Data recorded

- Vegetative growth characters

Five randomly selected plants were taken from each of the
smallest experimental unit at blooming stage, and measurements of
plant height/plant, number of leaves/plant, number of crowns/plant,
leaf area/plant, foliage weight/plant (g), and foliage dry weight (g),
were recorded.
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Ten randomly chosen plants from each sub-plot, were labeled
to record the earliness of flowerihg as the number of days from
transplanting till flowering 25% of the plants, and to count the number
of flower trusses/plant till the end of‘the experiment.

- Fruit vield and it's components

a. Early fruit yield (ton/fed.) was calculated as the fresh weight
of harvested fruits from the first four pickings.

b. Total yield (ton/fed.) was calculated as the fresh weight of all

harvested fruits all over the growing the season. It included

marketable and non marketable yield (culls yield).

Marketable yield (ton/fed.).

Non marketable yield (ton/fed.) was included splitted,

malformed, green shouldered, water damaged and rotted fruits.

e. Average fruit yield/plant (in gm.) was estimated as weight of
all fruits harvested all over the season/plant (in gm.). Average
fruit yield/plant included marketable and non-marketable
fruits.

- Fruit quality characteristics:

Random samples of ten fruits were taken from each sub-plot,
at the peak of harvesting period (the first week of March) to determine
average fruit weight (g), total soluble solids (T.S.S. %) using hand
refractometer, total titratable acidity (T.A.A.) as g of citric acid/100 g
fruit juice according to A.O0.A.C. (1990), Ascorbic Acid Content
(Vitamin C) was determined as mg/100 g fresh weight using 2,6-
dicholrophenolindophenol an indicator by titration as outlined in
A.0.A.C. (1990), juice volume (ml/100 gm. fresh fruits); hundred
grams of fruit samples, randomly taken, were blended and measured
in a graduate glass; fruit length and diameter (cm), it was measured as
an average-0f the previous ten fruits in centimeters and chronological
age of fruits (days), it was expressed as the number of days from
anthesis to npemng

g0

Total sugars (%) were determined in dry matter of a random
fruit sample accordmg to Nelson (1974). Nitrogen and Potassium were
determined basis in the youagest expanded mature leaves from five
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selected plants from each sub-plot. Nitrogen was determined
according to Evenhuis and Dewaard (1980); while, Potassium was
estimated, using flame photometer as outlined by Jackson, (1967).

All obtained data were statistically analyzed according to
Costat software (1985) and the Revised L.S.D test was used to
compare the differences among the treatments as outlined by Smith
(1978).

RESULTS AND DISCUSSION

--Vegetative growth characters:

The results presented in Table (2), generally, clarified the
presence of some significant increments on all studied vegetative
characters of strawberry plant as a result of mulches type compared
with the non-mulches control, in both seasons. the silver mulch
recorded the highest mean values for all studied growth characters, in
both seasons. The detected pronounced positive effect of mulches
type on the vegetative parameters might be due to the reduced soil
erosion; weed emergence; water loss; increased nitrogen; recycling of
nutrients and addition of organic matter to the soil.

These results, generally, are matched with those reported by
Himelrick, (1982); Blatt, (1984); Nestby, (1985) and Fear and
Nonnecke, (1989).

Camarosa cultivar tended to increase most vegetative growth.
Characters compared with those of sweet charli, in both seasons. The
obtained results seemed to complement with those reported by Shiow
et al., (1998).

‘Camarosa had significantly more. vegetative growth characters
than sweet charli. The obtained results seemed to complement with
those reported by Shiow et al.,(1998).

The results in Table (3) illustrate the interaction effects
between (cultivars x mulch types) on vegetative growth characters of
strawberry plants. In both seasons, significant differences were
detected on plant height, number of crowns and foliage fresh
mass/plant as a result of the combinations between the different
mulches and cultivars. The best treatment combination for most
vegetative growth characters was obtained when the strawberry plants
cv. camarosa were mulched by silver polyethylene, in both seasons.



Table (2): The main cffcct of cultivars and mulchcs on vegetative growth characters of strawberry plant, during the scasouns of 2005/2006 and

20062007
Seasons Bl
2005 - 2006 2006 - 2007
Number | Number Leafl . Number .
Plant of of area Folinge Dry mass Pl."‘ Number of Leaf 2 Foliage Dry wmass
height I / e fresh miass plaut) height | of leaves crowag/p | 2rea cm fresh mass Iplan)
cight (cm) ,eava cn:wns ,(cl‘ (gw/plant) (En/pl (cm) /plant lant r /plant | (gm/plant) (gm/plan
Treatments plant‘ plant 'plant an
Caultivars
Sweetcharli | 11.43B** | {5.14B | 3398 348868 41.29B 11.86B 1243B | 15518 2738 317,11 B | 44068 13.54 A
Camarosa 1246 A 1709A | 436A | 373.70A | 43.60A 15.00A 1336A | 17.89A 337A 41503A | 45.77A 1385A
Mouiches
Controf* 8.89D 1427C | 233C | 303458 3803C 11.14C 992D 1361 C 160C 31667C | 4068C 1091 A
Straw H9c 1653B | 4.13B | 382.67A 43.49B 13.87B 1285C | 17.24B 3368 361478B | 45788 14.12A
Black 12.8398 1634B | 4.128 | 375.09A | 43348B 13.78 B 13.78B | 17.18B 3078 372998 | 46088 1490 A
Silver 14.08 A 1731A | 4928 | 38391A | 4492A 1494 A 1504 A1 1875A 4.18A 413.15A | 47.12A 14.85 A

* control : non muiched
*#Values followed by the same letter (s), within a comparable group of means, do not significantly differ, using revised 1..S.D (cst at 0.05 level.
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Tabie (3): The interaction cffects of cultivars and mulches on the vegetative growlh characters of strawherry plants, during the scasons of
N 2005/2006 and 2006/2007.

2005 - 2006 2006 - 2007

Scasons
. Foliage ) N Folinge
Plant Number | Number Leal fresh Dry Plant Number | Number Leaf fresh Dry
heighi of of area s s lciedit of of “ . mass
Treatments "ok Leaves | crowns/p | (em?) (gm cig Leaves | crowus/p iy uss (&
(cm) Iplant lant Iplant (g Iplant) (em) Iplaat lant o' /plant (g Iplant)
fplant) e —_— . | _fplan) T

Cultivar x mulches
B Control* | 8.28 (** 13.27 2.29¢ 28545 A 35.68 ¢ 9721 9341 12621 1.50d 262,607 BT 12
Straw 11.24d 15.59 348¢ 373.42 4243 ¢ 1229 d 16.17d 280¢ 31245 45.22d 11.52

1dA8TATU "XV 10§ AUF 29 OUBY [

SLT

Sweel charli [ —— 1 — Skl
Black 1224 ¢ 15.36 J.62¢ 365.68 42.58¢ 1323 ¢ 16.04d 2.56¢ 317.74 1549 de 15.08
Silver 13.96 ab 16.34 447 bc 37091 4446b i486ab | 17.20c 4.07 ab 375.58 46,72 ab 14.29
Control 95le 15.26 2.384d 32146 40.37d 10.49 ¢ 14.61 ¢ 1.704d 370.66 4258 ¢ 10.54
Camarosa Straw 12.58¢ 17.48 478b 39193 4454 b 34c 1832b | 392ab 41048 46.33 be N

Black 13.54 b_l 17.33 4.62b 384.49 44.10 0 1530b M4.326 i833b 3.57b 428.25 46.67 ub M.?;!A i
Siltver 1420a | 1828 5.67a | 39692 | 4537a | 15.56a
«* control : nen mulched

**Values lollowed by the same letter (s), within a comparable group of means, du not significantly differ, usimg revised L.S.D test at 0.05 fevel.

15230 | 20304 {4294 | 45072 [Ta78ia | 1542
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Table (4): The main effect of mulches and cultivars on the flowering traits of strawberry plants, during the scasons of 20052006 and 2006/2007.

Seasons 2005 - 2006 2006 - 2007
Number of flower . . o e o
Treatments trusses/plant Eardiuess of flowering (days) | Number of flower trusses/plant | | Earliness of flowerlng (d.nys)E
Cultivars
Sweet chardi 13.06 A** 50.97B 14.04 A 52.03 B
Camarosa 11318 6791 A 1236 B L, G105A
Mulches
Control* 7938 6535 A 9238 6553 A
Siraw 1353 A 5747B 1444 A 57.60 13
Black 13.49A 57578 14.56 A 574383
Silver 13.79A 57378 14.57 A 5761

* coutrol : non mulched

*+Values followed by the same fetter (s), within a comparable group of means, do not significantly differ, using revised L.S.D test at 0.05 level.
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However, the results indicated that leaf area/plant didn't affect by the
interaction between cultivar on mulch type .

Number of leaves and dry mass per plant, however appeared
not significant, in the first and second season, orderly in general,
similar conclusions were previously recorded by Shiow et ar., (1998)
and Vander Meulen et al., (2006).

- Flowering Traits

The effects of various mulch types on flowering time

(earliness) and number of flower trusses/plant were found significant
_in both seasons (Table 4). The strawberry plants which were mulched,
flowered earlier than of non mulched control. It was noticed that there
were no significant differences among the three types of mulch on
flowering traits, in both growing seasons. The observed enhancement
on flowering parameters with type of mulches might be attributed to
the benefits of organic and synthetic mulches which led to increased
organic matter to the soil; water loss; lower soil temperature during
the hot summer months; reduced soil erosion; and action as a slow-
release fertilizer (Abdul-Baki and Teasdale, 1993), leading to promote
vegetative growth, which positively reflect on flowering traits. These
results seemed to be in general agreements with those reported by
(Fear and Nonnecke, 1989), who reported that plants mulched with
straw or white- on- black polyethylene flowered and yielded earlier
than plants mulched with clear or white polyethylene.

The obtained results tabulated in Table (4) reported that, strawberry
cv. sweet charli was more earlier and produced more number of
flowers plant than those of camarosa.

The interaction effect between type of mulches and cultlvars on
flowering traits; i.e. earliness of flowering and number of
trusses/plant; are presented in Table (5). Application at the strawberry
plants cv. sweet charli with sliver mulch was responsible for earliness
the flowering and had significant effect on number of flower
trusses/plant, in both seasons. Similar results were reported by Shiow
et al., (1998).

-Fruit vield and its components:

The results presented in Table (6), clearly, indicated that there
were significant increases in all studied yield parameters, i.e.;
marketable, culls yield, total yield, yield/plant, and early yield due to



‘Tuble (5): The iatcraction cffects of cullivars and mulches on the flowering traits of siruwberry plants, daring the seasons of 200572006 aud

200612007
Scasons -
! 2005 - 2006 2006 - 2007
“Freatments Nusber of flower trusses/plant | Ewrliucss of flowering (days) | Number of flower trusses/plant | Earliness of Qowering (days)
Cullivar x muiches
Conuol* 8.44C** 35.29D 934D 56.56 C
Sicw 14.67 A 9024 1565A 50480
Sweet churti e
Black 1447 A 49.00 1539 A 50510
| Sibver 14.67A 9398 1576 A 50.50 CD
’ Control 742D 7541 A 919D 7449 A
Stvaw 12408 6532C 1332C 617118
C“m“rw‘ ——— e —_———— - - e e e e e —— -
Black 12508 65.55 8 1373 08 e
Silver [FRIN ] 65.30 BC 13.38 3 01.66 13

* control : non mulched
**Valucs followed by the same letter (s), within a comparable group of means, do not significantly difler, using revised L.S.D test at 0.05 level.
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Table (6): The main effect of mulches and cultivars on strawberry fruit yield and its components, during the seasons of 2005/2006 and

2006/2007. .
Seasons 2005 — 2006 2006 - 2007
Marketable Culls Total Yield E:erlz Marketable Culls Total Yield Eaier.l:
Treatments yield . yield yicld / plant yiel yield yleid yield { plant Y
" (Ton/fed.) | (Ton/fed) | (Ton/fed) | (gm) (Touffed) | (Tonffed) | (Ton/fed) | (Towfed) | (gm) | (Tonffed)
Cultivars
Sweet charli 20.12 A** 060A 2072A 0.522 A 191 A 2009 A 068 A 20.74 A 0.544 A 238A
Camarosa 18478 0.54B 19.00 A 0477B 1.68 A 19858 0528 2038B 0511 B 1.368
Mulches
Control* 18.06 C 101 A 19.07 A 0.488 B 139B 18.07C 1.01 A 19.08C 0477C 128D
Straw 1924B 09B 2014 A 0.520 A 206B 20288 0.88B 21.10A 0.544 A 201C
Black 19.94 A 0.19C 20.14 A 0.522A 205 A 2075 A 026C 21.01B 0.533 B 2078
Silver 19.94 A 0.17C 20.11 A 0.533 A 1688 2079 A 024 C 21.04 AB 0.533B 211A

* control : non mulched

**Values followed by the same letter (s), within a comparable group of means, do not significanily differ, using revised L.S.D test at 0.05 level.

1439 ATU[] XY 10§ AU 29 dUBY [
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the application of three types compared to the non mulched control, in
both seasons. These results, also, exhibited significant differences
between the two studied strawberry cultivars on all yield parameters,
in both seasons. Sweet charli cultivars was superior than camarosa
with respect to all yield potential characters. Such responses of
strawberry yield to mulch types appeared to be in general accordance
with those reported by several investigators (Blatt, 1984; Nestby,
1985; Haynes, 1987; Lareau and Lamarre, 1990; Lieten and Baets,
1991; Shiow et al., 1998; Vander Meulen et al., 2006).

Results in Table (7) illustrated the interaction effects between
the various type of mulches and the two strawberry cultivars on the
yield and its components which were found significant, in both
seasons. The strawberry plants cv. sweet charli which mulched with
sliver polyethylene, generally, produced the highest significant mean
value for fruit yield and its components, However, strawberry plants
cv. camarosa mulched with sliver polyethylene mulch appeared to
highest significant mean value for culls yield of strawberry fruits, in
both seasons. It was noticed that the treatment combinations didn't
differ significantly on early yield in first season, and yield/plant in the
second season. The obtained results are in general accordance with
those reported by (Albregts et al, 1993, Shiow e al, 1998 and
Vander Meulen et al., 2006).

-Fruit Quality Characteristics:

The results in Table (8), generally, showed the presence of
some significant differences on fruit chronological age, TSS, total
titratable acidity, and average fruit weight, as a result of mulch types,
in both growing seasons. Mulching strawberry plants with the three
studied types significantly increase TSS and average fruit weight
relative to the non mulched control, in both seasons. On the other
hand, the use of straw, black and silver mulch resulted in some
reduction on both fruit chronological age and total titratable acidity, in
both seasons. The obtained results, generally, showed significant .

differences between strawberry plants cv. sweet sharl and strawberry -

plants cv. camarosa, in both seasons. It was observed that sweet charli
cultivar ripened earlier and contained more total soluble solids than .
that of camarosa. However, camarosa fruits was higher weight and
contained more total titratable acidity than those if sweet charli ones.
Generally, the obtained results compatible with those reported by



Table (7): The interaction cffects of cultivars and mulches on sirawberry yicld and its components, during the seasons of 2005/2006 and

2006/2007.
Seasons 2005 - 2006 2006 — 2007
Marketable Culls Total Yield Early Marketable Culls Total Yield Early
yield yield yicld / plant yield yicld yield yicld / plant yickl
Treatments (Ton/fed. (Ton/fed.) | (Ton/fed.) (gm) on/led) | (Tonfled.) (Ton/fed. (Tou/fed.) (gm) | (Ton/fcd.)
Cultivars X Mulches
Control* 18.49 d** 1.05a 19.53b 0.489 b 1.40 18.10¢ 1.13a 1923 d 0.488 1.60c
Straw 20.14 b 095b 20.10a 0.533a 231 2040 ¢ 0976 21.25a 0.533 2.52b
Swect charli
Black 2093 a 0.20d 21.15a 0533 a 229 2092a 032¢ 21.25a 0.533 267a
Silver 2094 a 0.18d 21.12a 0533a 1.64 2093 a 029¢ 21.22a 0.533 271 a
control 17.63 f 097b 18.60 d 0.486 b 1.38 1804 ¢ 0.89¢ 1893 ¢ 0.477 096¢e
Ca Straw 1834 ¢ 0.85¢ 19.18 ¢ 04880 1.82 20.15d 0.80d 2095b 0.522 1.50d -
marosa
Black 18.96¢ 0.17d 19.13¢ 0.488b 1.81 20.58 be 020f 20.78 ¢ 0.523 1.47d
Silver 18.44 ¢ 0.16d 19.10¢ 0488 b 1.71 2065b 0.18f 2086 ¢ 0.522 1.50d

* control : non mulched

**Values followed by the same letter (s), within a comparuble group of means, do not significantly differ, using revised L.S.D test at 0.05 level.
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Tabic (8): The main cffect of cultivars and mulches on the chronological age, total soluble solids, total titratable acidity, and avemgc fruit weight
of strawberry fruits, during the scagons of 2005/2006 and 2006/2007.

Seasons 20465 - 2006 2006 - 2007
Fruit Tss T:‘;Ia?:"(’:;ﬂe * Average fruit Fruit TSS a:i“:‘lirt“t'ne-) Average it
chronological ) citri c’ nfid "eignﬁ @) | chrovelogical (%) ciu-icy acid weiglﬁ (ew)
Treatments N 8¢ (43y3) (100 gm juice) age (days) (100 g juice)
Cultivars
Sweet chadi 30.52 A** 1.i5A 030D 23198 30958 11.52A 0298B 23.37B
Camarosa Ji1.28A 9348 035A 24.85A J169A 955B 033A 2582 A
Mulches .
Conlrol* 3468 A 957B 0.52A 1993 C 35.05A 991D 051 A 20098
Straw 29298 1041 A 024C 2535B 2934C 10.75 B 024D 26.15A
Black 30.46 B 1047 A 0268 25.39 AB 30.09B 10.65C 0268 26.06 A
Silver 29368 1051 A 0.26 B 2543 A 30218 10.82 A 025C 26.08 A

* control : non mulched

**Values followed by the same lelter (s), within a comparable group of mcans, do nol significantly differ, using revised 1..S.D test at 0.05 level.
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Lareau and Lamarre, 1990; Lieten and Baets, 1991, and Shiow et al.,
1998.

The interaction effects among the cultivar and mulch types on
the fruit chronological age, total soluble solids, total titratable acidity
and average fruit weight are shown in Table (9). The comparisons
among the means of the various treatment combinations showed the
presence of some significant interaction effects on the total soluble
solids and titratable acidity, in the first season, and on average fruit
weight, in both seasons, as chronological age, in the second season.

. The highest mean value of these characters was obtained from
strawberry plants cv. sweet charli which mulched with sliver
polyethylene. However, fruit chronological age, in the first season,
TSS, and T.A.A, in the second season, did not reflect any significant
differences due to the interaction effects between mulch types and
strawberry cultivars. The obtained results are in general accordance
with those reported by Shiow et al., 1998.

The results presented in Table (10), clearly, indicated that were
progressive and significant increases on all studied fruit quality
parameters, i.e.; vitamin C, juice volume, and fruit diameter due to
mulch types, in both seasons. Also, the results indicated that
significant differences in fruit length, in the first season only,
Generally, the results showed, significant differences between
strawberry cv. sweet charli and strawberry cv. camarosa, fruit of
camarosa cultivar contained ‘more vitamin ¢ than sweet charli,
However sweet charli fruits contained higher amount of juice and had
more diameter than those of camarosa. in both seasons.

In relation to vitamin ¢, juice volume and fruit diameter such
responses of strawberry quality to type of mulches appear to be in
general accordance with those reported by several investigators
(Haynes, 1987; Lareau and Lamarre, 1990; Lieten and Baets, 1991;
Shiow et al., 1998; and Vander Meulen et al., 2006).



Table (9): The interaction-effects of culllvm and mulches on the chronological age, total soluble solids, total titratable acidity, and average
frait weight of strawberry fruits, during the scasons of 2005/2006 and 2006/2007.
E

Seasons o 2005 - 2006 2006 - 2007
Titratable Titratable | :
et TSS .| acidity@m) | Average frui em‘;:;‘ cal TSS acidity (gm) | Average fruit
T atments ; ""'2:@“‘ (%) citric acid weight (gm) fyre (%) ctricacid | weight (gm)
" : J meedayy) (100 gm juice) age (days, (100 gm juice)
Cultivar x muiches :
Control® 33.87%* 10.69b 0.46 b 19.47d 34370 10.89 0.49 18.70d
Straw 2835 11292 023d 2439b 2957¢ 11.76 0.22 25.02b
Sw oot Chardi
Black 31.04 11298 025cd 2449b 29874 11.63 0.24 2485b
Silver 28.83 133a 0.25 cd 2442b 30.00d 11.80 024 7491b
control 15.50 845d 0.58a 2039¢ 35944 8.94 0.52 21.48¢
{  Straw 30.24 9.57¢ 025¢d 1 2630a 30.10 cd 9.74 0.26 2728a
Camaross
| Btack 29.88 966c | 027c 26294 3030 ¢ 9.68 0.27 2726a
Silver 2990 . | 968¢c 028¢c 26.43a 3041 c 9.34 0.26 2125a

* control : non mulched -
**Values followed by the same letter (s), within a comparable group of means, do not significanily differ, using revised L.S.D test at 0.05 level.
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The results in Table (11) illustrated the interaction effects between the
various mulch types and cultivars of strawberry plants on the vitamin
C, juice volume fruit, fruit diameter, and fruit length, which were
found to be significant, in both seasons. The best results for these
characters were obtained from strawberry plants cv. sweet charli
which mulched with sliver polyethylene, in both seasons. Similar
results were recorded by Shiow et al., 1998.
Chemical constituents of leaves and fruits:

The results of Table (12), clearly, showed that mulching
. strawberry plants with straw gave significantly higher mean values for
leaf's N content, However, strawberry plants which mulched with
black polyethylene gave significantly higher mean values for total
sugar than control (none mulched). Also, the results indicated
significant increase on fruit's leaf K content as a result of m
types, in both seasons. f‘-

The results showed that there were some significant
differences between the two studied cultivars concerning the chemical
contents of leaves and fruits, in both seasons. However, the results
exhibited significant differences between the two studied cultivar;
sweet charli and camarosa, in both seasons. Data revealed that sweet
charli fruits significantly, contained more total sugar than camarosa
cultivar, in both seasons. Similar results were reported by Shiow et
al., 1998 and Vander Meulen et al., 2006.

The interaction effects between strawberry cultivars and type
of mulches on chemical contents; i.e. total sugars, leaf's N content,
and leaf's K content are presented in Table (13). In the first season,
strawberry plants cv. sweet charli which mulched with sliver
polyethylene gave the highest mean value for total sugars. However,
leaf's N content and leaf's K contents were not significantly, affected
by this interaction. In the second season, strawberry plants cv. sweet
charli mulched with straw gave the highest mean value for leaf's N
content. total sugars and leaf's K content were not significantly due to
the interaction between cultivar and mulch types.



Table (10): The main effect of cultivars and mulches on the vitamin C, juice volume contents, diamctcr and length of strawberry fruits, during

the seasons of 2005/2006 and 2006/2007.

Ll

s

Seasons 2005 - 2006 2006 - 2007
T . - S i 20
(n‘:g./l;::;:lnc L J“ﬁ;‘;:::“ Frllit(:l'i;;neur Fru:: ll:;glh (n‘:,gl;:;.:n? L J"m‘:‘:‘ ;Fruit(::;neter Frn:: 'l:;ngﬂl
Treatms.ats wt) {\lM gm ‘I‘ruit) wt) /100 gm fruit) l I
Cultivars Lo D ae
Sweet charli 3508 B** 899A 2.14A 232B 34.15B 9.18A 234A 255A
Camarosa 3589A 8.16B 1.89 B 276 A 3501 A 1628 1788 226B
Mulches
T Control® 3069D 703D 1328 255A |  3005D 6.53C i3c 240A
Straw 3695C 899C 222A 255A 36.14A 9.11A 237A 238A
Black 37.07B 9.09B 222A 2.55A 36.09B 8998 235A 241A
Silver 3722A 925 A 230A 2508 3606 C 3978 2298 244 A

* control : non mulched

**Values followed by the sgme letter (s), within a comparable group of meians, do not significantly differ, using revised L.S.D test at 0.05 level.
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Table (11}; The interaction cffects of cultivars and mulchcs on the vitamin C, juice volume contents, diameter and length of strawberry fruits,
during the seasons of 2005/2006 and 2006/2007.

Seasous 2005 - 2006 2006 - 2007
[ Vieami C Juice Vitamin C Juice volume
(an'I‘;.:(l)';m I volume fruit | Fruit diamefer | Fruit length (m, 31:00 gm £, | fruit (/100 Fruit dinmcter | Fruitlength
(mV/100 gm (cm) (cm) . (cm) (cin)
Treatments wt.} fruif) wi.) gm fruit)
Cultivar x muiches
Control* 30.17 fe* 1621 1.43 232¢ 29361 7198 144 d 2.56
Sweet Charli Straw 36.57d 9.37d 235 . __2_.}2;» N “"35.?_57:[ ) ")_9] a __3.70 8 2.52 _
Black 36.70d 9.45 ub 2.32 232¢ 35.86¢ 988b 2.66 ab 2.56
Silver 3690¢ 953a 2.46 232¢ 35.66d 9.68 ¢ 2.57b 2.56
Control 3121e 6.45g 1.21 2798 30.73 ¢ 588h 1.03e 2.24
Camaross Straw 37340 8.50e 2.09 2.78a 36.53a 8.24e¢ 204c¢ 2.24
Black 3745ab 8.73¢ 2.12 269b 36330 8.09f 204¢ 2.25
Silver 37.54a 897¢ 2.15 2.79a 36.46a 8.26d 201 ¢ 2.32

* control : non muiched

**Values followed by the same letter (s), within a comparable group of means, do not significantly differ, using revised L.S.D test at 0.05 level.
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Table (12): The main cffect of cultivars and mulches on the mineral contents of leaves and fruits of strawberry plants and total sugar, during the

seasons of 2005/2006 and 2006/2007.

Seasons
! 2005 - 2006 2006 - 2007
Total sugar Leafs N content Leaf's K coutent Totul sugar Leaf's N cortent Leal's K:@hlchl
(%) (%) (%) (%) (%) )
| Trcatments
Cultivars
~ Sweet Charli 21.08A 2.17A 2.17A 2233A 233A 1348
Camarosa 20.15B 227A 227A 21218 2198 1.52A
Mulches
Control* 28.97 C** 2.18B 1.28A 19.86 B 211B 1.43A
Straw 21.14B 2.58A 1.27A 2241 A 271 A 143 A
Black 21.14B 206D 1.27A 2243 A 2128 143 A
Silver 21.19A 2068 2068 2237A 211B 1.43 A

* control : non mulched
**Values followed by the same letter (s), within a comparable group of mcans, do not significantly differ, using reviscd L.S.D test at 0.05 level.
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Table (13); The interaction cffeets of cultivars and mulchces on the miueral contents of leaves and fruits of strawberry fruits, during

the scasons

of 2005/2006 and 2006/2607,
Seasous 2005 - 2006 2006 - 2007
Total sugar Leafls N content Leaf's K coateat Total sugar Leaf's N content Leaf's K coatent
% % % Y% %
Treatments (%) (%) (%) (%) (%) (%}
Cultivars X Mulches

Control* 19.60 c** 2.06 1.32 2047 220¢ 1.35

Straw 21.53b 2,54 1.32 2293 274a 1.34

Sweet charli

Black 21.59a 2.04 1.32 2296 2.19¢ 1.34

Silver 21.59a 2.03 1.32 2294 2.19¢ 1.34

Conlrol 1835 f 230 .23 19.24 201d 1.52

Straw 2075¢ 2.62 1.22 21.89 268b 1.52

Camarosa

Black 2069 d 209 1.22 21.89 2.05d 1.52

Silver 20.79¢ 2.09 1.22 21.80 202d 1.52

* control : non mulched .
**Values followed by the same letter (s), within a comparable group of means, do not significantly differ, using revised L.S.D test at 0.05 level.
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