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ABSTRACT: This investigation were carried out during the winter season of 2017/2018 and 2018/2019 at the
Agriculture Research Farm, El-Kassasien Hort. Res. Station, Ismalia Governorate, Egypt, and Handling Lab.,
Hort. Dept., Fac. Agric., Zagazig University, Egypt, to study the effect of foliar spray with calcium chloride
(CaCly) at 0.5 and 1% and magnesium chloride (MgCl;) at 0.2 and 0.4% as well as number of cuts on root system,
vegetative growth, yield and oil yield of parsley plants (Petroselinum crispum Mill.) cv. local variety grown under
sandy soil conditions. It aimed also to study the effect of the abovementioned treatments and two types of
packaging bags (perforated and imperforated polypropylene bags) on storability of parsley plants during cold
storage periods, (at harvesting, 7, 14 and 21 days). Significant increases in root system, vegetative growth
characters yield and oil yield were recorded by foliar application with CaCl, at 1% or MgCl; at 0.4% without
significant differences between them in most cases. The third cuts gave the highest values of root system,
vegetative growth characters yield and oil yield as compared to the first and second cuts. Visual appearance,
vitamin C and chlorophyll content of parsley plants were decreased as the storage period increased. Packing
parsley herbs in perforated polypropylene bags recorded the best values of weight loss, visual appearance, vitamin
C and total chlorophyll content as well as crude fiber % as compared to imperforated polypropylene bags. Parsley
herbs obtained from plants treated with CaCl, at 1% or MgCl; at 0.4 % recorded the best values of weight loss,
crude fiber %, higher general appearance and total chlorophyll content as well as vitamin C content during storage
as compared with the control or other treatments.
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INTRODUCTION antimicrobial, diuretic and hypoglycaemic properties

Parsley (Petroselinum crispum Mill) is an due to its content of essential oil and phenolic

important biennial plant, which is cultivated widely
as an annual, very common and popular member of
Apiaceae family which originated in the
Mediterranean region and cultivated in many parts of
the world. In Egypt, the flat-leaf parsley type is the
most common type and is cultivated in a commercial
scale for local consumption and export. It is a
‘powerhouse’ of nutrition, and is rich in B (b2, b3 and
b6) vitamins, vitamin C (exceeds the amount of
lemon by three times), B-carotene and zinc; it is an
important dietary component for strengthening bone
due to its high content of boron and fluorine. It is also
contains iron (in a high percentage) and calcium in an
absorbable form. Parsley has anti-inflammatory,

compounds (Taiz and Zeiger, 1998).

Magnesium (Mg) is an essential nutrient for plant
growth and plays an important role in many plant
physiological processes such as photosynthesis (Mg
is the central element of the chlorophyll molecule),
sugar synthesis, starch translocation, formation of
plant oils and fats, control of nutrient uptake, increase
iron utilization and aid nitrogen fixation in legume
nodules. It also works as an enzyme activator, a
constituent of many enzymes and a carrier of
phosphorus in the plant (Mengel and Kirkby 1987,
Marschner 1995, Allison et al., 2001). Several
studies have been dealing with the role of Mg on
vegetable crops, Mg as foliar application at 1 or 2%
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significantly enhanced growth and yield as well as
essential oil yield of oregano (Dordas, 2009). Foliar
spray with MgSO, at 20g/ € was most effective
resulting in a significant increase in vegetative growth
characters and essential oil content of thyme (Khalid
et al., 2009). Fertilization parsley plants with
magnesium sulphate at 75 kg/feddan resulted in the
best values of stem/leaves per plant, plant fresh
weights per square meter, plant fresh yield per feddan
and essential oils (Abd El-Aleem et al., 2016).

Calcium ions (Ca**) play an important role in
several biochemical processes (Poovaiah, 1993).
Many physiological disorders in storage vegetables
and fruits are related to low calcium content in plant
tissues (Bangerth, 1979). Calcium has been
described as an essential element for the maintenance
of cell membranes and walls because it takes part in
links with pectic substances which help cell to cell
adhesion (Heppler and Wayne, 1985).

Foliar application with Ca* at 0.5 or 1%
significantly enhanced growth and yield as well as
essential oil yield of oregano (Dordas, 2009). Foliar
spray with calcium at 400 or 800 mg / £ Ca, improved
growth and yield of lettuce plants (Samarakoon et
al., 2020). Spraying snap bean with calcium chloride
at 0.5% significantly increased plant growth, total dry
weight and yield of snap bean plants, while it reduced
weight loss (%), decay (%) and off-oder
(Mohammad et al., 2009). After harvesting, parsley
plants are a highly perishable crop due to its high
moisture content, shriveling associated to rapid loss
of weight, high respiration rate and short life. The
major causes of quality loss of parsley plants are
dehydration, leaf discoloration and decay. There was
a considerable increase in weight loss percentage of
stored parsley plants with prolonging the storage
period, while total chlorophyll content, general
appearance and vitamin C were decreased
(Hammam ,2016) and Abd El-Hameed et al.,
2018). Concerning the effect of packaging type on
herb storability, the lowest significant fresh weight
loss %, and the highest values of total chlorophyill,
vitamin C content, essential oil % and its constitutes
were recorded for polyethylene bags (Hammam
,2016). Storage of parsley in perforated packages was
minimum loss weight and maximum chlorophyll
retained (Masoud, 2011).

Thus, this work aimed to study the effect of foliar
application with magnesium and calcium chloride on
growth, yield, and essential oil as well as improving
storability of parsley leaves during storage.

MATERIALS AND METHODS
A. Field experiment

This experiment was carried out during the fall
seasons of 2017-2018 and 2018-2019 at the
Agricultural Research Farm, El-Kassasien Hort. Res.
Station, Ismalia Governorate, Egypt, to study the
effect of foliar spray with calcium chloride at 0.5 and
1%, and magnesium chloride at 0.2 and 0.4% as well
as number of cuts on root system, growth, yield and
its components as well as essential oil content of
Parsley plants (Petroselinum crispum Mill.) cv. local
variety (Egyptian flat leafed parsley) which obtained
from Hort. Res. Inst., Agric. Res. Center, Egypt.

These treatments were distributed in a split plot
design with three replications. The experiment
included fifteen treatments which were the
combination between five foliar application that
randomly assigned in the main plots as follows:
Calcium chloride (CaCly at 0.5, calcium chloride at
1%, magnesium chloride (MgCl,) at 0.2%,
magnesium chloride (MgCl;) at 0.4%, and control
(spraying with tap water), and three cuts which were
distributed in the sub- plots.

The experimental soil was sandy in texture with
82.3 and 81.6% sand, 1.7 and 1.6 % silt, 16.0 and
16.8% clay, 8.4 and 8.2pH, 0.3 and 0. 8 % organic
matter, 40 and 43 ppm N, 66 and 68 ppm P and 42
and 44 ppm K in the 1%t and 2" seasons, respectively.

The seeds of parsley cultivar were planted
directly in the field on 29" and 31% October in the first
and second seasons, respectively. The experimental
unit area was 7.5 m?, it contained 5 rows with3m
length each with 50 cm wide. One row was left
between each two experimental units without
spraying as a guard row to avoid the overlapping of
spraying solution. The seeds were sown as
broadcasting on the row surface. Thinning was done
when plants had 4-5 leaves to leave two plants per
hill, the average density was 60 plants/m?.

Parsley plants were sprayed three times during
the growth period at 20, 30 and 40 days from sowing.
Each experimental unit received 2 £ spraying solution
using spreading agent (Super Film) in all treatments.
The untreated plants (check) were sprayed with 2 €
water with spreading agent.

The Horticultural practices suitable for parsley
cultivation and production were followed according
to the instructions of the Egyptian Ministry of
Agriculture. The parsley plants were hand harvested
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at the stage of marketable foliage size, by cutting at a
height of 5 cm above soil surface. The plants were
harvested three times per season (three cuts) with in
the same plant, i.e. on 5" and 8" January, 4™ and 7%
February and 5" and 7" March in 2018 and 2019
seasons, respectively. Data were recorded as follow:

Root system traits

The root of parsley plants were carefully
separated by washing the sand from them and roots
were placed in a flat glass dish containing a little
amount of water. Roots were straighter with forceps,
so that they can not overlap and were held in position,
according to Helal and Sauerbesk (1986) and the
following data were recorded per root: Root length
(cm), number of lateral roots, fresh and dry weight of
root (g), and root volume (cm?®).

Vegetative growth

A random sample of five plants from each plot
was randomly taken at harvest time to investigate
growth parameters recorded: plant height (cm) and,
number of leaf per plant and herm fresh and dry
weight (g).

Herb yield

Fresh yield of herb per plant, plot and total herb
yield /feddan were determined in all cuts.

Essential oil percentage and oil yield

Essential oil percentage was determined in fresh
herbs according to the method described in the
British Pharmacopeia (1963). Oil yield per plant
was calculated by multiplying oil percentage by herb
yield/plant.

B. Postharvest experiment

Parsley plants of the second cut were taken at
marketable foliage, and then transported to the
Handling Lab., Hort. Dept., Fac. Agric., Zagazig
Univ., Egypt. Plants uniform in size, color and
healthy without any bruising or injures of leaves and
stems were selected for postharvest experiment.
About 100 grams of leaves were bunches as one
replicate, bunches of plants which obtained from each
treatments were divided into two groups; each group
contained twelve bunches for each of the following
treatments:

1- The bunch inserted into the imperforate
polypropylene bags (20 % 25 cm) 30 pm in
thickness.

2- The bunch inserted into the perforate
polypropylene bags (20 x 25 cm) 30 pm in
thickness.

The treatments were arranged in complete
randomized design and stored at 0°C and 90-95%
relative humidity for 21 days. The sample for each
treatment was taken at random in three replicates and
evaluated after harvest and then after 0, 7, 14, and 21
days of storage for the following properties.

Weight loss percentage: It was estimated according
to the following equation:

Initial weight of herb — weight

Weight  _ of herb at sampling date Xx 100

loss %

Initial weight of herb

General Appearance (Score): General appearance
was evaluated using a scale from 9 to 1, when
9=excellent, 7=good, 5=fair, 3=poor and
1=unsalable; planets rating (5) or below were
considered as unmarketable, as described by (Kader
etal. 1973). It was recorded for both of the shriveling,
wilting and color.

Chlorophyll content: Leaves were taken using a
portable chlorophyll meter (SPAD-502, Minolta,
Tokyo, Japan) and was expressed in arbitrary
absorbance (or SPAD values).

Ascorbic acid content (Vitamin C): It was
determined using the dye 2, 6-dichloro-phenol
indophenols method (A.O.A.C., 1990).

Crude fiber: It was determined (as dry weight basis)
according to the method of Maynard (1970).

Statistical analysis

Data was subjected to statistical analysis for
calculation of means, variance and stander error
according to MSTAT software. Means separations
were estimated by calculating LSD value at 5% level
according to (Snedecor and Cochran, 1980).

RESULTIS AND DISCUSSION
Field experiment

Root system

Effect of foliar application

Data presented in Table 1 show that, there were
significant differences among the tested treatments in
root system of parsley plants expressed as root length,
lateral roots, fresh and dry weight of root per plant as
well as root volume. Such data revealed that foliar
application with calcium chloride (CaCly at 1%
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significantly increased all different root system
parameters during both seasons of growth, while
using foliar application with CaCl; at 0.5% ranked the
second in all root system measurements and with
significant differences between them and magnesium
chloride in case of lateral roots number. On the
contrary, the lowest values in all measured root
system traits were recorded in case of control
treatment. The stimulate effect of calcium chloride on
root system of parsley plant may be probably due to
the well supplied top layer, ensuring sufficient
amounts of calcium and other nutrients for the roots.
(Emanuelsson, 1984). In this respect, similar
findings were reported by Emanuelsson (1984) on
barley.

Effect of number of cuts

significantly of this character than the other cuts,
theses results were true in the two seasons. The
increase in tested treatments of root system of parsley
plants may be due to the longer growth period of the
plants from the first up to third cut.

Effect of interaction between foliar application
and number of cuts

Results in Table 2 showed significant variation
on growth of root system, data revealed that, foliar
application with most of using treatments showed
significant variation on root system growth in the
three cuts of both growing seasons. Foliar application
with CaCl; at 1% in the second and third cut gave the
tallest roots, highest values of lateral roots, fresh and
dry root weight as well as root volume, however, the

interaction between the second cut and foliar
application with CaCl; at 1 % ranked the second in all
root system measurements except root length. On the
other side, the lowest values in all measured root
system traits were recorded in case of control
treatment in the first cut.

Concerning the effect of different cuts on root
system of parsley plants the same results show that,
the growth of the third cut measured in terms of root
length, lateral roots, fresh and dry weight of root per
plant as well as root volume varied significantly
under different cuts (Tablel). The third cut increased

Table 1. Effect of foliar application with some nutritional elements and number of cuts on root system
characters of parsley plants during 2017/2018 and 2018/2019 seasons

Root system / plant

Characters Root length Root fresh Root dry weight No of lateral Root volume
(cm) weight (g) (9) roots (cm3)

Treatments 1st 2nd 15t an 1st an 1st 2nd st 2nd

season season season season season season season season season season
Foliar application

Control 2390 2557  8.06 9.71 1.75 2.08 6.8 8.7 5.64 5.79
Calcium chloride at 0.5% 33.10 3347 1488 16.77 3.22 3.60 7.5 10.6 1041 10.11
Calcium chloride at 1% 3517 3553 1876 1940 4.30 4.13 8.4 111 13.76 1161

Magnesium chloride at 0.2% 28.40 29.63 11.47 13.20 2.60 2.83 7.6 10.3 8.36 7.97
Magnesium chloride at 0.4% 30.47 31.20 13.46 1454 2.92 3.05 8.1 10.8 9.51 8.61

L.S.D at 5% 2.00 2.46 2.26 1.84 0.17 0.18 0.6 0.7 111 1.22

Number of cuts

First cut 2526 2612 1195 13.13 2.68 2.81 6.9 9.4 8.60 7.89
Second cut 2988 30.86 13.38 1491 2.95 3.15 7.6 10.3 9.49 8.85
Third cut 3518 36.26 1464 16.12 3.25 3.45 8.5 11.2 10.53 9.72
L.S.D at 5% 1.69 2.52 1.13 0.93 0.15 0.15 0.4 0.4 0.90 1.03
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Table 2. Effect of interaction between foliar application with some nutritional elements and number of cuts on
root system characters of parsley plants during 2017/2018 and 2018/2019 seasons

Root system / plant

Treatments
Root length Root fresh Root dry No of lateral Root volume
(cm) weight (g) weight (g) roots (cm?3)
. L Number
Fo“ar app“catlon f lsl 2nd lsl 2nd lst 2nd lst an 1st an
of cuts season season season season season season season season season season

Control First cut 19.7 22.5 7.35 8.87 1.59 1.86 6.2 7.9 5.11 5.15
Second cut  23.6 25.0 7.96 9.83 1.74 211 6.8 8.6 5.60 5.90

Third cut 28.4 29.2 8.86 10.42 1.93 2.26 7.5 9.5 6.21 6.33

Calcium First cut 28.5 276 1347 1524  2.92 3.26 6.8 9.7 9.40 9.10

chloride at 0.5% gecong cyt 322 331 1489 1668 321 359 75 107 1035 10.10
Thirdcut 386 397 1628 1839 354 396 83 113 1150 1115
Firstcut ~ 298 293 1660 1729 389 368 76 100 1250 1035
chlorideat1% gecongcyt 358 356 1921 1928 429 414 84 111 1380 11.64
Thirdcut 399 417 2047 2164 471 457 92 120 1500 12.85
Firstcut ~ 234 252 1017 1143 235 255 68 94 755 7.8
chloride at 0.2% gecong cyt 281 294 1139 1387 259 281 76 103 835  7.90
Thirdcut 337 343 1286 1429 285 312 84 113 920 885
Firstcut 264 260 1215 128 264 273 73 98 845  7.70
chloride at 0.4% gecong cyt 297 312 1347 1491 291 309 80 107 935 870

Thirdcut 353 364 1476 1588 322 334 89 118 1075  9.45
L.S.D at 5% 355 564 254 208 035 033 09 10 201 231

Calcium

Magnesium

Magnesium

Vegetative growth
Effect of foliar application

It is obvious from the data presented in Table 3
that, there were significant differences among the
tested treatments in vegetative growth characters of
parsley plants expressed as plant height, number of
leaves per plant, fresh and dry weight of plant. Such
results revealed that foliar application with
magnesium chloride (MgCly at 0.4% significantly
increased all different vegetative growth characters
during both seasons of growth, while using foliar
application with CaCl, at 1% ranked the second in
most vegetative growth characters and without
significant differences between them in herb dry
weight. On the contrary, the lowest values in all
measured vegetative growth characters were recorded
in case of control treatment. The positive effect of
Mg*? applications on vegetative growth of parsley
plant may be due to the important physiological role
of Mg*? on molecule structure, enzyme activity and
protein synthesis (Jones et al. 1991). While, the
favorable effect of Ca*? on increased vegetative
growth of parsley may by due to that calcium is

required for cell division and elongation, and it
increases plant height by enhancing the mitotic
activity in plant shoot meristems (Rab and Haq,
2012). These results are in accordance with those of
Khalid et al. (2009) on thyme and Abd EI-Aleem et
al. (2016) on parsley.

Effect of number of cuts

Regarding the effect of different cuts on
vegetative growth characters of parsley plants, the
same results show that the growth of third cut
measured in terms of plant height, number of leaves
per plant, fresh and dry weight of herb varied
significantly under different cuts (Table 3). The third
cut increased significantly of this character than the
other cuts, theses results were true in the two seasons.
The increase in tested treatments of vegetative growth
characters of parsley plants may be due to the longer
growth period of the plants from the first up to third
cut. Present results are confirmed by the findings of
Abd El-Hameed et al. (2016) on parsley who found
that the second cut increased significantly vegetative
growth than the other cuts.
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Table 3. Effect of foliar application with some nutritional elements and number of cuts on vegetative growth
characters of parsley plants during 2017/2018 and 2018/2019 seasons

Vegetative growth
Characters Plant height No. of leaves Herb fresh weight ~ Herb dry weight
(cm) _ . /plant _ . (9) _ . (9) _
Treatments Se;::on Segr;on SE;SOI'] Seison SE;SOI"I SE§SOI"I Se;son Seison
Foliar application
Control 34.1 38.2 15.4 186 2008 2868  2.38 3.42
);;:Ci“m chloride at 40.9 429 186 223 2521 3200 327 3.85
Calcium chloride at 1%  43.4 461 194 239 2732 3442 334 4.18
y;&nesium chlorideat ;5 472 203 229 2674 3585 322 4.29
g{':(g:esmm chlorideat 7 493 212 252 3024 4171 379 4.99
L.S.D at 5% 2.4 2.6 2.84 1.8 2.01 3.00 0.99 0.84
Number of cuts
First cut 37.6 426 156 177 1888 2770  2.24 3.05
Second cut 414 453 187 228 2626 3431 331 4.16
Third cut 44.2 463 226 273 3261 4164 405 5.23
L.S.D at 5% 16 25 1.00 1.9 225 176 0.56 0.67

The vegetative sample was taken one day before every cut.

Effect of interaction between foliar application
and number of cuts

Presented data in Table 4 showed significant
variation on vegetative growth characters, data
revealed that foliar application with most of using
treatments showed significant variation on vegetative
growth in the three cuts of both growing seasons.
Foliar application with MgCl, at 0.4% in the third cut
gave the highest values of plant height, number of
leaves per plant, fresh and dry weight of herb
followed by the interaction between the third cut and
foliar application with CaCl; at 1% or with MgCl, at
0.2% without significant difference between them in
most cases in both seasons. The lowest values in all
measured vegetative growth traits were recorded in
case of control treatment in the first cut.

Fresh herb yield and oil yield
Effect of foliar application

The obtained results in Table 5 show that, there
were significant differences among the tested
treatments in fresh herb yield and oil yield of parsley

plants expressed as fresh herb yield per plant and per
plot, total fresh herb yield per feddan and essential oil
percentage as well as oil yield per plant. Such data
revealed that foliar application with magnesium
chloride (MgCly) at 0.4% was the superior treatment
which significantly increased all different fresh herb
yield and oil yield parameters during both seasons of
growth, while using foliar application with MgCl, at
0.2% and CaCl; at 1% ranked the second in all fresh
herb yield and oil yield without significant difference
between them in most cases. On the contrary, the
lowest values in all measured fresh herb yield and oil
yield traits were recorded in case of control treatment.
The enhancing effect of magnesium element on herb
yield and oil percentage may be attributed to its aids
in the formation of many compounds, such as sugars,
proteins, it regulates the uptake of other plant
nutrients, especially phosphorus and it is involved in
the translocation and metabolism of carbohydrates
(Kiss, 1989). The obtained results are in harmony
with those of Dordas (2009) on oregano, Khalid et
al. (2009) on thyme and Abd EI-Aleem et al. (2016)
on parsley.
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Table 4. Effect of interaction between foliar application with some nutritional elements and number of cuts on
vegetative growth characters of parsley plants during 2017/2018 and 2018/2019 seasons

Vegetative growth
Treatments

Plant height No. of leaves /plant Herb fresh weight  Herb dry weight
Number (cm) (@ @
Foliar application 1= 2n 1= 2n 1= 2n 1= 2n
of cuts season season season season season season season season
Control First cut 31.2 34.8 127 15.1 14.73 22.35 1.78 2.41
Second cut  34.3 38.7 15.2 18.6 20.55 29.16 2.41 3.49
Third cut 36.7 41.2 18.4 22.1 24.95 34.54 2.94 4.37
Calcium chloride at First cut 375 39.4 15.3 17.3 18.54 25.64 2.39 2.80
0.5% Secondcut 413 437 18.4 225 25.46 31.04 3.31 3.78
Third cut 440 455 22.1 27.0 31.62 39.59 411 4.98
Calcium chloride at First cut 39.7 44.6 16.1 18.6 19.83 27.58 2.28 3.08
1% Second cut 437 46.7 18.9 24.2 27.68 33.92 3.49 4.17
Third cut 46.9 471 23.2 29.0 34.46 41.75 4.25 5.29
Magnesium chloride  First cut 38.6 458 16.7 17.8 19.73 28.90 2.17 3.19
at 0.2% Secondcut 425 476 20.0 23.1 26.88 35.57 3.33 4.28
Third cut 457 48.2 24.1 27.8 33.62 43.08 417 5.39
Magnesium chloride  First cut 41.2 48.6 17.4 19.7 21.56 34.04 2.59 3.76
at 0.4% Second cut  45.3 498 21.0 25.5 30.72 41.86 4.03 5.09
Third cut 475 495 25.2 305 38.43 49.24 4.76 6.12
L.S.D at 5% 37 5.7 21 43 5.04 3.94 1.25 1.50

The vegetative sample was taken one day before every cut.

Table 5. Effect of foliar application with some nutritional elements and number of cuts on fresh herb and
oil yield of parsley plants during 2017/2018 and 2018/2019 seasons

Fresh herb and oil yield

Characters

Fresh herb Fresh herb Total fresh herb Essential oil Oil yield /plant
yield /plant (g)  yield/plot (kg) yield/ feddan(kg) percent (%) (ml)
1st 2nd 1st 2nd lst an 1st 2nd 1st 2nd

Treatments
season  season  season  season  season season season  season  season  season

Foliar application
Control 2285 31.02 10.284 13.957 54849 74439 0.013 0.014 0.297 0.424
Calcium chloride at 0.5%  27.54 34.42 12393 15490 6609.5 82615 0.016 0.019 0.438 0.662

Calcium chloride at 1% 30.66 37.75 13.796 16.987 7357.7 90599 0.018 0.022 0.554  0.845

Magnesium chlori
agnesiumchlorideat g 0 2018 13084 17.182 69783 91639 0016 0021 0470  0.793

0.2%

Magnesium chloride at

0.4% 33,57 4505 15106 20.272 8056.7 10811.1 0.020 0.024 0.687  1.069
L.S.D at 5% 2.49 230 1105 1.036 597.1 552.6 ~ 0.002  0.002 0.071  0.043

Number of cuts

First cut 2154 30.10 9.695 13546 51706 72243 0.016 0.019 0.345 0.584
Second cut 2966 37.71 13.346 16.969 71179 9050.3 0.018 0.021 0.546  0.820
Third cut 35.02 44.04 15757 19.818 8403.7 10569.5 0.016 0.019 0.577 0.872
L.S.D at 5% 1.74 1.88 0.783 0.845 4180 450.7  0.001 0.001 0.051 0.034

The cut was done at the next day of taken the vegetative sample.
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Effect of number of cuts

As for effect of different cuts on fresh herb yield
and oil yield of parsley plants the same results show
that, the fresh herb yield of third cut measured in
terms of fresh herb yield per plant and per plot, total
fresh herb yield per feddan varied significantly under
different cuts (Table 5). The third cut increased
significantly of this character than the other cuts,
theses results were true in the two seasons. Regarding
essential oil percentage and oil yield it is clear from
the data in Table (5) that, there were significant
differences among different cuts on oil yield,
however the second cut gave the highest values of
theses characters followed by the third cut with
significant difference between them in most cases in
the two seasons. The Present results are confirmed by
the findings of Abd El-Hameed et al. (2016) on

Effect of interaction between foliar application
and number of cuts

Presented data in Table 6 showed significant
variation on fresh herb yield and oil yield. Data
revealed that foliar application with most of using
treatments showed significant variation on fresh herb
yield and oil yield in the three cuts of both growing
seasons. Foliar application with MgCl; at 0.4% in the
third cut gave the highest values of fresh herb yield
per plantand per plot, total fresh herb yield per feddan
as well as oil yield per plant followed by the
interaction between third cut and foliar application
with CaCl; at 1% or MgCl, at 0.2% with significant
difference between them in most cases in both
seasons. The lowest values in all measured fresh herb
yield traits were recorded in case of control treatment
in the first cut. Meanwhile the interaction between
foliar application with MgCl; at 0.4% in the second
cut gave the highest values of essential oil percentage

(0.022 and 0.025%) in the 1 and 2™  seasons,
respectively.

parsley.

Table 6. Effect of interaction between foliar application with some nutritional elements and number of cuts on
fresh herb and oil yield of parsley plants during 2017/2018 and 2018/2019 seasons

Fresh herb and oil yield

Treatments
Fresh herb Fresh herb Total fresh herb Essential oil Oil yield /plant
yield /plant (g)  vyield/plot (kg)  yield/ feddan(kg) percent (%6) (ml)
Foliar Number
) ) lsl 2nd lsl 2nd 1st 2nd 151 2nd 1st 2nd
app“catlon of cuts season season season season season season season season season season
Control Firstcut 18.06 2435 8128 10957 43352 58439 0.012 0.013 0.216 0.316

Secondcut 23.55 3216 10.597 14472 5651.9 77183 0.014 0.015 0.329 0.482
Thirdcut 2695 36.54 12127 16.443 64679 87695 0.013 0.013 0.350 0.475

Calcium Firstcut 2054 27.64 9243 12438 49295 66336 0016 0019 0328 0.525
ghsl;r)ide A Secondcut 2846 3404 12807 15318 6830.3 81695 0017 0021 0483 0.714

Thirdcut 3362 4159 15120 18715 80687 99815 0015 0018 0504 0.748
Calcium Firstcut 2283 3058 10273 13761 54791 73391 0017 0021 0388  0.642

1 (o)
chlorideat1% o ndcut 31.68 3792 14257 17.064 76039 91007 0019 0024 0601 0.910

Thirdcut 37.46 4475 16.857 20.137 8990.3 107399 0.018 0.022 0.674 0.984

Magnesium  Firstcut 2173 3090 9.778 13905 52151 74159 0014 0019 0304 0587
gg’f;:ide A Secondcut 20.88 3857 13446 17.356 71711 92567 0.018 0022 0537  0.848

Thirdcut 3562 4508 16020 20286 85487 108191 0016 0021 0570 0946
Magnesium  Firstcut 2456 37.04 11052 16.668 58943 88895 0020 0023 0491 0851
gﬂg/:ide A Secondcut 3472 4586 15624 20637 83327 110063 0022 0025 0783 1146

Thirdcut 4143 5224 18.643 23508 9943.1 125375 0.019 0.023 0.787 1.210
L.S.D at 5% 3.89 420 1.751 1.890 934.6  1007.8 0.008 0.009 0.114 0.076

The cut was done at the next day of taken the vegetative sample.
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The storage experiment
Weight loss Percentage

Results presented in Table 7 emphasized that
weight loss percentage of parsley plants was
increased considerable and consistently with the
prolongation of storage period, whilst the maximum
loss was occurred at the end of storage period
(21days). The loss in weight may be attributed to
transpiration, respiration and other senescence related
metabolic process during storage (Bakowski and
Michalik, 1986). These results are in accordance with
Hammam (2016) and Abd El-Hameed et al. (2018)
on parsley. Regarding the effect of packaging type,

data revealed that there were significant differences
between the two treatments during storage (7, 14 and
21 days). Parsley fresh herb packed in perforated
polypropylene bags had the lowest value of weight
loss percentage as compared to imperforated
polypropylene bags. The favorable effect of
packaging type, that parsley plant packed in
perforated polypropylene bags resulted in the of
minimum loss weight, which might be due to the
reduction in respiration rate and carbohydrate
resource was consumed slightly. These results agreed
with Masoud (2011) and Hammam (2016) on
parsley.

Table 7. Effect of foliar application with some nutritional elements and bags type on weight loss percentage of
parsley plants during cold storage in 2017/2018 and 2018/2019 seasons

3 2017/2018 season 2018/2019 season
Foliar application £ ;’x) Storage period (days)
treatments @ ‘g Initial 7 14 21 Mean Initial 7 14 21  Mean
« Weight loss %
Control - 099 181 462 247 - 085 163 451 233
Calciumchlorideat o 57 133 400 199 - 048 118 393 186
0.5% 5
- - O
Coldumchlorideat 3 . 050 124 398 190 - 043 111 38 180
@D
Magnesium chloride =
ot 0,204 g - 065 142 418 208 - 053 126 410 196
- - w
Magnesium chloride - 059 136 412 202 - 049 121 397 1.89
at 0.4%
Mean - 066 143 419 209 - 055 127 407 196
Control - 106 186 469 253 - 089 170 460 2.39
Caldumchlorideat = 477 155 433 221 - 062 137 425 208
0.5% 3
: . S
f(;jcic'“m chlorideat 3 069 148 425 214 - 057 131 418 202
3
- - QD
Magnesumehloride g 085 166 447 233 - 071 146 437 218
' o
Magnesium chloride o
o S - 080 159 439 226 - 064 140 429 211
Mean - 083 162 442 229 - 068 144 433 215
Mean (S) - 062 136 420 - . 074 153 431 -
Control - 102 183 465 250 - 087 1.66 455 2.36
Calcium chloride at - 067 144 421 210 - 055 127 409 197
0.5%
f;!c'”m chloride at - 059 136 411 202 - 050 121 402 191
Magnesium chloride - 075 154 432 220 - 062 136 423 207
at 0.2%
Magnesium chloride - 069 147 425 214 - 056 130 413 2.00
at 0.4%
LSD at5% Treatments (T) Bags type (B) Storage period (S) TxB SxB TxS TxBxS
15t season 0.21 0.13 0.16 030 023 036 051
21 season 0.20 0.18 0.16 029 022 036 051
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All foliar application treatments significantly
reduced the weight loss percentage as compared with
untreated plants. However, parsley plants sprayed
with CaCl; at 1% retained their weight during storage
as compared with untreated plants. Moreover, parsley
plants sprayed with CaCl, at 0.5% followed by MgCl,
at 0.4% resulted prominent reduction in weight loss
percentage during storage without significant
difference between them. On the other hand, the
highest values of weight loss percentage were
recorded with untreated plants (control). These results
were true in the two seasons and in agreement with
Mohammad et al. (2009) and Arish et al. (2015) on
snap bean who emphasized that weight loss
percentage was decreasing significantly by foliar
application with calcium chloride at 0.5% and 1%.
The stimulate effect of calcium chloride on weight
loss may be probably due to the importance of Ca
supplies for improving parsley growth under these
conditions, which may be attributed to calcium role in
plant such as; promotes proper plant cell elongation;
strengthen cell wall structure; it forms calcium
bectate compounds which give stability to cell walls
and bind cells together; participates in enzymatic and
hormonal processes (Marschner, 1995 and Mengel
and Kirkby, 2001). Regarding the effect of
interaction among foliar application, packaging type
and storage period, data in the same Table (7)
revealed that, after 21 days of storage, there were
significant differences, however, parsley plants
which sprayed with CaCl, at 1% and packed in
perforated polypropylene bags had the lowest weight
loss percentage followed by parsley plants which
sprayed with CaCl; at 0.5% and packed in perforated
polypropylene bags and plants which sprayed with
MgCl, at 0.4% and packed in perforated
polypropylene bags with no significant differences
among them.

General appearance (GA)

Data in Table (8) show that general appearance
(score) of parley plants significantly decreased with
the prolongation of storage periods in both seasons,

where the minimum values were occurred at the end
of storage period. The decrease in GA of parsley
plants during storage period might be due to
shriveling, wilting, color changes and decay
Ouzounidou et al. (2013), these results are true in
both seasons of study. Similar results were reported
by Ouzounidou et al. (2013) and Abd El-Hameed
et al. (2018) on parsley plants. Concerning the effect
of packaging type, the same results indicate that
parsley fresh herb packed in perforated
polypropylene bags was significantly lower than
those of packed in imperforated polypropylene bags.
The favorable effect of packaging type that parsley
plant packed in perforated polypropylene bags
resulted in the maximum GA, which might be due to
the reduction respiration rate and carbohydrate
resource was consumed slightly. These results agreed
with Ouzounidou et al. (2013) and Hammam (2016)

on parsley.

With respect to the effect of foliar application on
GA of parsley plant, data in Table (8) show that, all
foliar application treatments significantly affected
GA of parsley herb as compared with untreated
plants. However, parsley plants which sprayed with
CaCl; at 1% gave the best GA during storage as
compared with untreated plants followed by, plants
sprayed with CaCl; at 0.5% and MgCl; at 0.4%
without significant difference between them. On the
contrary, the lowest values of general appearance
were recorded in case of untreated plants (control).
As for the effect of interaction among foliar
application, packaging type and storage period,
results in Table (8) revealed that, after 21 days of
storage, there were significant differences for GA,
however, parsley plants which sprayed with CaCl, at
1% and packed in perforated polypropylene bags had
the best general appearance followed by parsley
plants which sprayed with CaCl; at 0.5% and packed
in perforated polypropylene bags and plants which
sprayed with MgCl; at 0.4% and packed in perforated
polypropylene bags without significant differences
among them in both seasons of study.
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Table 8. Effect of foliar application with some nutritional elements and bags type on general appearance of
parsley plants during cold storage in 2017/2018 and 2018/2019 seasons

g 2017/2018 season 2018/2019 season
Foliar application :73— Storage period (days)
treatments ‘% Initial 7 14 21  Mean Initial 7 14 21  Mean
« General appearance score*

Control 900 567 500 100 516 900 7.00 533 1.00 558
Calcium chloride at0.5% & 9.00 833 767 500 7.50 9.00 867 800 533 7.75
Calcium chlorideat1% & 000 867 800 533 7.75 900 900 833 567 800
Magnesium chloride at S 0900 800 733 367 7.00 900 833 7.67 500 750
0.2% o

. . 8
gﬂf&”es'“m chloride at % 900 833 7.67 500 750 900 867 800 500 7.67

Mean 900 7.80 7.13 400 698 900 833 7.46 440 7.30

Control 900 533 500 100 508 900 7.00 500 1.00 550
Calcium chloride at05% 3 900 7.67 700 333 675 900 800 7.00 367 691
Calciumchlorideat1% 2 9.00 7.67 7.00 367 683 900 800 7.33 367 7.00

. . 3
Magnesium chloride at S 900 567 533 300 575 900 7.67 567 300 633
0.2% g
Magnesium chloride at S 900 733 567 333 633 900 800 7.00 367 6091
0.4% &

Mean 9.00 673 6.00 286 615 900 7.73 640 3.80 653
Mean (S) 900 7.26 656 343 - 900 803 693 370 -

Control 9.00 550 500 100 512 900 7.00 516 100 5.54
Calcium chloride at 0.5% 9.00 800 7.33 416 712 900 833 750 450 7.33
Calcium chloride at 1% 9.00 8.16 750 450 7.29 9.00 8.50 783 467 750
g/';go”es'”m chloride at 9.00 683 633 333 637 900 800 667 400 691
gﬂf&”es'“m chloride at 9.00 7.83 666 416 691 900 833 750 433 7.29
LSD at5% Treatments (T)  Bags type (B) Storage period (S) TxB SxB TxS T xBx S
15t season 0.23 0.14 0.20 032 029 045 0.64
2nd season 0.19 0.12 0.17 027 024  0.39 0.55

* Score: 9= Excellent, 7= Good, 5= Fair, 3= Poor, 1= unsalable

Total chlorophyll content

Results in Table (9) show that there was
significant reduction in total chlorophyll content
(SPAD) of parsley plants during storage, where the
maximum total chlorophyll content was occurred at
harvesting time and the minimum values were
occurred at the end of storage period (21 days).
Generally, parsley plants became yellowish green
with the extension of the storage period. This
decrement in total chlorophyll content could be
attributed to gradual increase in of destruction by
chlorophyll degrading peroxidase activity and also
transformation chloroplasts to chromoplasts by
chlorophyllase activity (Charles et al., 1991). These
results were in agreement with those obtained by
Masoud (2011), Hammam (2016) and Abd El-
Hameed et al. (2018) on parsley plants.

A major problem for parsley marketing is the
extension of its shelf life without significant change
in chlorophyll content and color parameters during
storage, such as changes resulting in leaf yellowing.
Concerning the effect of packaging type, data
revealed that there were significant differences
between two packaging type during storage; however,
parsley fresh herb packed in perforated
polypropylene bags seems to be the most effective in
reducing the total chlorophyll loss as compared with
imperforated polypropylene bags with significant
differences between them. These results were true in
the two seasons and agree with Ouzounidou et al.
(2013) and Abd El-Hameed et al. (2018) who
concluded content of parsley leaves during storage.

Regarding treatments, it is clear from the same
results in Table (9) that all foliar application
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treatments significantly reduced the loss of total
chlorophyll content as compared with untreated
plants, while, parsley plants which sprayed with
MgCl, at 0.2 or 0.4% significantly increased
chlorophyll content of parsley plants followed by
plants sprayed with CaCl, at 1% without significant
difference among the three treatments. On the
contrary, the lowest values of total chlorophyll
content were recorded in case of untreated plants
(control). With respect to the effect of the interaction

among foliar application, packaging type and storage
period, results in Table (9) revealed that, after 21 days
from storage there were significant differences for
total chlorophyll content, however parsley plants
which sprayed with MgCl, at 0.2 or 0.4% and packed
in perforated polypropylene bags recorded the highest
values of total chlorophyll content followed by
parsley plants sprayed with CaCl, at 1% and packed
in perforated polypropylene bags without significant
differences among them in both seasons of study.

Table 9. Effect of foliar application with some nutritional elements and bags type on total chlorophyll (SPAD)
of parsley plants during cold storage in 2017/2018 and 2018/2019 seasons

D 2017/2018 season 2018/2019 season
o .
Foliar application §§ Storage period (days)
treatments ®Z nitial 7 14 21  Mean Initial 7 14 21  Mean
(o] .
Chlorophyll content (SPAD unit)
Control 3272 3237 3131 28.03 3110 34.69 3428 3224 28.66 32.46
Calcium chloride at
pY 3571 3523 3342 3045 3370 37.60 37.00 3482 31.66 35.27
0.5% 3
Calcium chloride at S
104 § 36.00 3555 3383 3084 3405 38.19 3745 3529 3200 35.73
i hlorid =
Magnesium chloride o
g S 36.22 3572 3404 3132 3432 3844 3782 3544 3215 35.96
at 0.2% 2
Magnesium chloride
36.64 36.07 3456 3191 3479 38.82 3829 36.08 3273 36.48
at 0.4%

Mean 3545 3498 3343 3051 3359 3754 36.96 34.77 3144 3518
Control 3272 3215 3107 2731 3081 34.69 3411 3203 2834 3229
Calcium chloride at

= 3571 3373 3202 2854 3250 37.60 35.72 33.68 30.09 34.27
0.5% _g
Calcium chloride at <
1% gh 36.00 3431 3243 29.19 3298 38.19 36.15 34.09 30.62 34.76
S

. . o

Magnesium chloride @
Q 36.22 3452 3265 29.63 3325 3844 36.32 3422 30.86 34.96
at 0.2% g
Magnesium chloride Q
36.64 3504 3311 30.06 33.71 38.82 36.61 3451 31.27 35.30
at 0.4%

Mean 3545 3395 3225 2894 3265 3754 35.78 33.70 30.23 3431

Mean (S) 3545 3447 3284 29.72 - 37.54 36.37 3424 30.83 -
Control 3272 3226 3119 2767 3096 34.69 3419 3213 2850 32.38
Calcium chloride at
0.5% 35.71 3448 3272 2949 3310 37.60 36.36 34.25 30.87 34.77
Calcium chloride at
1% 36.00 3493 3313 30.01 3352 3819 36.80 3469 3131 3524
Magnesium chloride

36.22 3512 3334 3047 3379 38.44 37.07 3483 3150 35.46
at 0.2%
Magnesium chloride

36.64 3555 33.83 3098 3425 38.82 3745 3529 3200 35.89
at 0.4%
LSD at 5% Treatments (T)  Bags type (B) Stpfggé) TxB SxB TxS T xBx S

perio
1%t season 0.36 0.23 0.32 0.51 0.46 0.72 1.02
2" season 0.47 0.30 0.42 0.66 059 094 1.33
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Vitamin C content

Data in Table (10) showed that vitamin C content
of parsley fresh herb significantly decreased with the
prolongation of the storage periods in the two seasons
of study. The reduction of vit. C during storage might
be attributed to the higher rate of sugar loss through
respiration than water loss through transpiration.
Similar results were obtained by Masoud (2011) and
Hammam (2016) on parsley plants. For the effect of
packaging type, the data in the two seasons stated that
there was a significant difference between packaging
types. Parsley plants packed in perforated
polypropylene bags retarded vitamin C loss as
compared with imperforated polypropylene bags.
These results agreed with Masoud, (2011) and
Hammam (2016) on parsley fresh herb.

As for treatments, it is clear from the same results
in Table (10) that all foliar application treatments
significantly increased vitamin C content as
compared with untreated plants while, parsley plants
which sprayed with CaCl, at 1% significantly
increased vitamin C content of parsley herb followed
by plants sprayed with CaCl; at 0.5% with significant
difference between. In contrast to this, the lowest
values of vitamin C content were recorded in case of
untreated plants (control). With regard to the effect of
interaction among foliar application, packaging type
and storage period, results in Table (10) revealed that,
after 21 days from storage there were significant
differences for vitamin C content, however parsley
plants which sprayed with CaCl; at 1% and packed in
perforated polypropylene bags recorded the highest
values of vitamin C content (40.25 and 42.37
mg/100gm)
respectively, followed by parsley plants sprayed with

in the first and second seasons,

MgCl, at 0.4% and packed in perforated
polypropylene bags with significant differences
between them in both seasons of study.

Crude fiber percentage

Data in Table (11) show the effect of cold
storage periods on crude fiber (%) of parsley herbs

during storage in the two seasons. Data revealed that
crude fiber content of parsley herbs increased with the
prolongation of storage period, where the minimum
values were occurred at the harvesting time (3.31 and
3.23 %) in the 1%t and 2" seasons, respectively,
meanwhile the maximum values were noticed at the
end of storage period (21days) 5.83 and 5.74 % in the
1t and 2" seasons, respectively. In general, this
means that, there were positive correlation between
weight loss percentage (Table7) and crude fiber
percentage. With respect to the effect of packaging
type, the data in the two seasons stated that there was
no significant difference between packaging types for
crude fiber percentage, these results are true in both
seasons of study.

All foliar application treatments significantly
reduced crude fiber percentage as compared with
untreated plants. However, parsley plants sprayed
with CaCl, at 1% recorded the minimum values of
crude fiber during storage as compared with untreated
plants. Moreover, parsley plants sprayed with CaCl,
at 0.5% ranked in the second followed by MgCl, at
0.4% without significant differences among the three
treatments. On the other hand, the highest values of
weight loss percentage were recorded by untreated
plants (control). These results were true in the two
seasons. In contrast to this, the highest values of crude
fiber (%) were recorded in case of untreated plants
(control). Respecting the effect of interaction among
foliar application, packaging type and storage period,
results in Table (11) indicate that, after 21 days from
storage there were significant differences for crude
fiber (%), however parsley plants which sprayed with
CaCl; at 1% and packed in perforated polypropylene
bags recorded the minimum values of crude fiber
percentage (5.17 and 5.08 %) in the first and second
seasons, respectively, followed by parsley herbs
sprayed with CaCl, at 0.5% and MgCl; at 0.4% and
packed in perforated polypropylene bags without
significant differences between them in both seasons
of study.
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Table 10. Effect of foliar application with some nutritional elements and bags type on vitamin C of parsley
plants during cold storage in 2017/2018 and 2018/2019 seasons

3 2017/2018 season 2018/2019 season
(@]
x .
Foliar application & Storage period (days)
>
treatments @ Inital 7 14 21  Mean Inital 7 14 21  Mean
<
°© . .
@ Vitamin C (mg/100gm)
Control 86.42 66.31 35.37 21.84 52.48 88.83 69.17 39.34 2577 55.77
Icium chloride at
Calcium chloride a i 91.86 8246 60.00 38.79  68.27 94.63 8381 6272 4035 70.37
0.5% nt
Calciumchlorideat S
104 % 9235 86.35 62.83 4025 7044 9540 88.42 6541 4287 73.02
i hlorid =
Magnesium chloride o
g S 91.09 77.62 5311 3249 6357 93.82 80.62 5823 36.53 67.30
at0.2% 7
Magnesium chloride
9155 8210 5893 3756  67.53 94.30 8295 62.06 39.62 69.73
at 0.4%

Mean 90.65 78.96 54.04 3418 64.46 93.39 80.99 5755 3702 67.24
Control 86.42 64.75 35.06 20.73  51.74 88.83 68.55 39.17 23.65 55.05
Calcium chloride at

— 9186 7488 50.28 31.00 62.00 94.63 75.60 53.72 3395 6447
0.5% _g
Calcium chloride at @
1% gh 9235 7531 5155 31.38 62.64 95.40 7745 5411 3418 65.28
=)
Magnesium chloride %
o 91.09 7346 48.64 28.66  60.46 93.82 7409 5216 3168 62.93
at 0.2% =
Magnesium chloride &
@ 9155 7419 50.09 29.17  61.25 94.30 7487 53.00 3285 63.75
at 0.4%

Mean 90.65 7251 47.12 28.18 59.62 93.39 7411 5043 3126 62.30

Mean (S) 90.65 75.74 50.58 31.18 - 93.39 7755 5399 34.14 -
Control 86.42 6553 3521 2128 5211 88.83 68.86 39.25 2471 5541
Calcium chloride at
0.5% 91.86 78.67 55.14 34.89 65.14 94.63 79.70 5822 3715 6742
Calcium chloride at
1% 9235 80.83 57.19 3581  66.54 95.40 8293 59.76 3852 69.15
Magnesium chloride

91.09 7554 50.87 30.57 62.02 93.82 7735 5519 3410 6511
at 0.2%
Magnesium chloride

9155 78.14 5451 33.36 64.39 9430 7891 5753 36.23 66.74
at 0.4%
LSD at 5% Treatments Bags type Storage TxB SxB TxS T xBx S

(M (B) period (S)
1%t season 0.49 0.31 0.43 0.69 062 0098 1.38
2" season 0.49 0.31 0.44 0.70 063 099 1.40
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Table 11. Effect of foliar application with some nutritional elements and bags type on crude fiber of parsley
plants during cold storage in 2017/2018 and 2018/2019 seasons

3 2017/2018 season 2018/2019 season
o
r .
Foliar application & Storage period (days)
>
treatments @ Initall 7 14 21  Mean Initial 7 14 21  Mean
<
® Crude fiber (%)
Control 385 456 559 654 513 370 423 533 637 490
Calciumchlorideat o 51, 568 447 531 415 311 352 438 519 405
0.5% ]
. . o
f;:c'”m"h'or'deat S 310 354 434 517 403 304 346 425 508 395
o
Magnesium chloride o
QD
N £ 321 379 462 543 427 318 366 458 542 421
Magnesium chloride 320 371 453 539 420 314 359 446 531 412
at 0.4%

Mean 331 38 471 556 435 323 369 460 547 424
Control 385 474 58 680 530 370 438 568 670 511
Calciumchlorideat 517 395 489 575 444 311 388 480 571 437
0.5% 3

1 1 D
Calclumehlorideat = 3 310 388 477 560 433 304 372 467 555 424
1% 2
Magnesiumchloride & 5.0 400 530 625 478 318 416 518 615 466
at 0.2% =
Magnesium chloride &
3 320 413 516 608 464 314 392 500 596 450
at 0.4%

Mean 331 420 519 609 470 323 401 506 601 457

Mean (S) 331 402 495 583 - 323 385 483 574 -
Control 385 465 570 667 521 370 430 550 653 501
chlzumcmor'deat 317 380 468 553 429 311 370 459 545 421
Icium chlori
f;)c'“mc oride at 310 371 455 538 418 304 359 446 531 4.10
Magnesium chloride 327 404 497 584 453 318 391 488 578 443
at 0.2%

Magnesium chloride 320 392 484 573 442 314 375 473 563 431
at 0.4%

LSD at5%  Treatments (T) Bags type (B) Storage period (S) TxB SxB TxS TxBxS
15t season 0.57 N.S 0.51 0.81 0.72 1.14 1.62
2" season 0.56 N.S 0.50 0.80 0.71 1.13 1.60
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CONCLUSION

From the previous results of this investigation, it
could be concluded that spraying parsley plants with
any of CaCl; at 1% or Mg Cl; at 0.4 % significantly
enhanced root system, vegetative growth characters,
herb yield and oil yield with no significant differences
between them in most cases, while the third cut was
the superior one for increasing root system,
vegetative growth characters, herb yield and oil yield.
Furthermore, parsley fresh herbs obtained from plants
treated with the previous treatments and packing in
perforated polypropylene bags also reduced weight
loss percentage and crude fiber (%), maintained
chlorophyll and vitamin C as well as gave parsley
herb with good appearance after 21 days at 0°C and
90-95% RH.
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