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ABSTRACT

This study was carried out during the two successive summer seasons of 2001 and 2002 to
investigate the effect of three sowing dates, i.e., 1™ of April, 1* of May and 1% of June, on yield,
vegetative growth and chemical composition of Jew's maliow. Three cuttings were taken from
each date. The first cutting gave the lowest yield and vegetative growth, while the third cutting
gave the highest yield and highest vegetative growth for the three sowing dates, at both seasons.
The third sowing date had higher yield and vegetative growth, which differed significantly when
compared with the first and second dates. The first sowing date and the first cutting gave the
highest net leaves weight percentage over the other two dates for the two seasons. Mucilage and
dry matter had low values at the first cutting and subsequently increased with the second and third
cuttings over the three sowing dates. But the third cutting at the third sowing date was
characterized by low values of those two contents. Calcium end phosphorus contents gave
subsequent higher values with the advances in cuttings, but no significant differences were
detected among the three sowing dates. The third cutting gave high significant differences in the
three sowing dates for caicium content. Also, the three sowing dates gave significant differences
for iron content especially at the third sowing date, except in the second cutting at the second
season which did not show any significance. Generally, the third sowing date gave the highest
total yield, vegetative growth and chemical constituents, while it gave the lowest net leaves weight

percentage. On the contrary, the first sowing date possessed the other extreme of these
characters.

INTRODUCTION

Jew's mallow is an important leafy vegetable in the Middle East, Egypt,
Sudan and other parts of tropical Africa (Vincent and Yamaguchi, 1997). Itis a
popular summer vegetable dish with its special delicious taste, which is utilized
as fresh or frozen products. Eventhough, the dried leaves could be used as well,
although its favourite flavour is lost.

The mucilage of Jew's mallow has acidic polysaccharides with high
quantities of ash (E-Mahdy and El-Sebaiy, 1984). Also, it may consider as a
good source of calcium, Phosphorus and iron.

Jew's maliow is a short-day plant and grows well at high temperature
{25 - 35 °C) and high humidity. Its harvesting usually begins 40 — 60 days after
planting (Vincent and Yamaguchi, 1997). The plant behavior under low
temperature and short days, tends to slow the vegetative growth in addition to
promoting flower formation in a very early stage of 2 — 3 leaves.

The present work was designed to study the plant response to different
sowing dates to detect the proper one to produce maximum vegetative yield.
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MATERIALS AND METHODS

The investigation was done at the Experimental Farm of Ei-Sabahia
Horticuttural Research Station, Ministry of Agricuiture during two summer
seasons of 2001 and 2002, to determine the effect of sowing dates on
vegetative yield components in Jew’s mallow.

The seeds were got from a seed trader in Alexandria (Local variety) and
sowing was done at three dates on 30 days intervals from the start of Apnl till
the beginning of June.

in both seasons, the experiments were laied in a randomized complete
block design with three replications, and the experimental unites consisted of 12
lines, each of 3.5 m. in length and 0.25 m. apart, i.e., the unite area was 10.5
m®. The seeds were drilled within each line.

Three cuttings were taken from each date. The first cutting was done at 45
days after sowing, while the second and the third were taken at 30 days
intervals.

In both seasons, the average air temperature degrees and relative
humidity from April 1* up to September 30™ have been recorded and illustrated
in Table (1). All agricultural practices were done as recommended for such crop.

Table 1. The average air temperature degrees (°C) and relative humidity (%)
from April 1* to September 30™ in 2001 and 2002 seasons. *

Season 2001 Seasoii 2002
Month Air temp. Relative Air temp. Relative
degrees, °C  humidity, % __ degrees, °C humidity, %
April 194 64.0 19.0 64.5
May 21.9 64.7 218 67.0
June 257 68.6 248 70.0
July 26.9 70.7 28.0 69.3
August 277 68.5 281 66.7
September 26.8 65.0 26.7 65.7

* Meteorological Authority 2001 and 2002. o

The studied characters were as follows:-
| Vegetative growth characters
In each cutting, vegetative measurements were recorded as a mean of the

20 plants from each replicate. These characters were, plant height (cm.) and
number of leaves per plant.

Il Yield and Its components

1- Yield: fresh yield was recorded in Kglplot as the total weight of plants
for each cutting in each sowing date, and the total yield in Kg/plot was
calculated for the three cuttings taken from each sowing date.

.4
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2- Net leaves weight percentage: leaves weight of 20 plants / total weight
of these plants X 100.

Il Chemical constituents

Leaves samples were taken to determine the leaves contents such as dry
matter (%), calcium (g/100 d.m), phosphorus (g/100 d.m) and iron (mg/100g
d.m) using the methods described in the AOAC (1985). Mucilage (%) was
measured as followed by Woolf et al. (1977).

All obtained data were statistically analyzed according to Dospekhov
(1984).

RESULTS AND DISCUSSION

| Vegetative growth characters

Plant height possessed significant differences all over the three dates of
sowing for all the three cuttings at 2001 and 2002 seasons, respectively (Tables
2, 3). The first sowing date, i.e., 1* April exhibited the shortest plants for all the
cuttings, while the third sowing date had the highest plant height. In this regard,
the third sowing date tended to exhibit the highly significant increase in plant
height in most cases.

The three sowing dates differed significantly among each other for number
of leaves/plant. it is true for the three cuttings in 2001, but in the third cutting
only in 2002 season, (Tables 2, 3). However, the third sowing date gave the
highest number of leaves/plant at both the two seasons of the study.

In general, it is obvious, that the third sowing date predominate the other
two sowing dates in most of the studied characters, i.e., yield, plant height and
number of leaves/plant. It may be due to the favorite environmental conditions

such as temperature and relative humidity that met the well growth of Jew's
mallow.

Il Yield and Its components

1- Yield: The first cutting gave the lowest yield of Jew's mallow as
measured by Kg/plot, while the third cutting gave the highest yield, this is true
for the three sowing dates at both of 2001 and 2002 seasons of the study,
(Tables 2, 3). In this regard, it is known that shoot removal of Jew's mallow
stimulates branching and new shoot growth, which leads to yield increase
(Vincent and Yamaguchi, 1997).

Generally, the third sowing date gave the highest yield, while the first date
gave the lowest yield over the three cuttings (Tables 2, 3). This increase in yield
at the third date did not reach the significance level when compared with the first
and the second date at the first cutting either in 2001 or 2002, and in the second
cutting in 2002. On the other hand, yield tended to intrease significantly in the
third date at the second and third cutting in 2001 and in the third cutting in 2002
season.
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it worth mentioning, that Jew's mallow grows well at high temperature (25
~ 35 °C) as reported by Vincent and Yamaguchi (1997), so, the third sowing
date was the most suitable date, which the temperature was 25.7 and 24.8 °C at
2001 and 2002, respectively (Table 1). The temperature tended to increase after
that, which accelerate plant growth of Jew's mallow and hence, increase yield.

Total yield increased significantly in the third sowing date when compared
with the first and second dates, it was 58.17 and 69.68 Kg/plot at 2001 and
2002 seasons, respectively. This high value of total yield at the third sowing
date is a result pf the increased values of the three cuttings, when compared
with the other values of the other dates.

2- Net leaves weight percentage: No significant differences were detected
for net leaves weight percentage except that of the first sowing date at the
second cutting in 2001 and the first cutting in 2002 (Tables 2, 3). it worth to
mention that the first sowing date gave the highest net leaves weight
percentage over the other two dates for the two seasons of the study.

The highest values of net leaves weight percentage at the first sowing date
may be traced back to the increased proportions of plant leaves relative to the
other vegetative plant parts, i.e., stems weight.

il Chemical constituents

Mucilage tended to give low values at the first sowing date especially at
the first cutting and subsequently increased with the second and third cutting,
this is true for the second sowing date. But, in the third sowing date, the
mucilage percentage tended to decrease at the third cutting, (Table 4, 5). it can
be explained from the point of view of temperature effect on mucilage, as it
known that increasing temperature degrees accelerates photosynthesis and
then increased mucilage as it of composed of polysaccharides (Robert, 1968).
The third cutting in the third sowing date was done at the middle of September
where the temperature tended to decrease. It was 25.9 and 26.8 °C in 2001 and
2002 seasons, respectively (Table 1). In this respect, the mucilage decreased
significantly at the third cutting in the third sowing date at 2001 and 2002
seasons, respectively.

Dry matter content tended to give low values at the first sowing date and
increased with increasing sowing dates, i.e., the first of May and the first of
June, at both of 2001 and 2002 seasons, respectively (Tables 4, 5). However,
dry matter content had significant low value at the third cutting in the third
sowing date in 2001 season. In 2002 dry matter content gave also low value at
the same date, but without any significant differences. It may notice also the
relation of the dry matter content with temperature degrees at the different
sowing and cutting dates. Dry matter tended to give high values at the dates
that related with high temperature, and decreased with the low temperature’s
dates. in These cases, the high temperature may play an important roll in
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enhancing plant growth and hence increase dry matter and mucilage contents,
(Tables 4, 5).

No significant differences were detected for calcium content, except of the
third cutting which gave high significant differences among the three sowing
dates at both of the two seasons of the study.

Phosphorus content did not possess any significant differences in the
different sowing dates, although, it was increased with the advances in cuttings.

Iron content gave subsequent higher values with advances in cuttings and
sowing dates. This increase of iron content values were significant especially at
the third sowing date, i.e., the first of June at the two seasons of the study,
(Tables 4, 5). '

Generally, the increase of mineral contents in both of the third sowing date
and cutting may be traced back to the positive effect of high temperature
degrees, which enhanced plant processes and convert plant nutrients into
available forms, (Zayane, 1991).
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Table 2. Yield, net leaves weight percentage, plant height and number of leave of Jew's mallow plants as affected by sowing date in summer
season of 2001.

. Net leaves weight .
ing Yield Kg/plot e Plant height (cm.) No. of leaves/plant
date Cutting No. , Cutting No. Cutting No. Cutting No.
= e eyl ———g—— R R L S
1% April 10.50 16.86 18.03 45.39 3457 2373 2237 255 351 436 6.5 11.8 20.1
i* May 12.23 17.54 20.18 49.95 2792 2046 2053 384 472 54.1 73 13.8 228
1% June 15.00 20.45 22.89 58.17 22.87 20.60 17.24 442 55.7 59.0 11.2 223 29.7
L.S.D 0.05 N.S 1.91 2.80 5.52 N.S 1.88 NS 7.48 9.66 6.80 3.06 6.52 5.11

Table 3. Yield, net leaves weight percentage, plant height and number of leaves of Jew's mallow plants as affected by sowing date in summer

season of 2002.
ing Yield Kg/plot Net leaves weight Plant height (cm.) No. of leaves/plant
date Cutting No. . Cutting No. Cutting No. Cutting No.
Total yield
" ™ e ™ ™ i " ™ 3™ ™ = e

¥ April 1556 1994 2068 5618 4948 3275 3087 338 415 455 114 146 242
1* May 1584 2025 2288 5896 3530 3030 2956 416 551 576 129 209 256
1° June 1708 2338 2012 69.68 3176 3216 2756 479 S84 644 134 240 321
LS.D 0.05 NS NS 509 6.00 500 NS NS 158 530 401 NS NS 157
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Table 4. Mucilage, dry matter, Calcium, Phosphorus and fron contents of Jew's mallow leaves as affected by sowing date in summer season of
2001.

Sowi Mucilage % Dry matter % Calcium g/100g (d.m) Phosphorus g/100g (d.m) Tron mg/100g (d.m)
Cutting N Cutti Cutti i ing N
date g No. utting No. utting No. Cutting No. Cutting No.
T R S L - L e 3™ T 1" el

1% April 62 101 125 190 227 220 1917 2213 2567 0407 0440 0493 31.767 33.167 37367
1% May 104 124 122 213 210 251 1807 1920 2147 0357 0430 0540 27.767 30.500 34667
1% June 119 133 75 225 225 163 17877 2000 2267 0430 0507 0570 46600 50.667 54.633

8.744

LS.D 0.05 1.72 NS 329 103 NS 3.0 NS ~ NS 0.109 NS NS N.S 8.205 10.132
d.m: dry matter. '

Table 5. Mucilage, dry matter, Calcium, Phosphorus and fron contents of Jew's mallow leaves as affected by sowing date in summer season of

2002.
. Mucilage % Dry matter % Calcium g/100g (d.m) Phosphorus g/100g (d. m) Iron mg/100g (d.m)
S"m“ g Cutting No. Cutting No. Cutting No. Cutting No. Cuting No.
R L L S 1" = 3" " ™ 3® 1" 2% 3%
1% April 77 106 128 1212 197 180 1870 2213 2520 0393 0427 0503 36333 39833 41500
1* May 109 124 133 05 204 212 1900 2000 2147 0357 0420 0500 26500 30.167 35467
1° June 113 131 88 239 220 150 1820 1933 2267 0397 0480 0547 44800 48333 52833

LS.D 005 NS NS 276 171 NS NS NS N.S 0.102 N.S NS NS 10403 NS 10.208

d.m: dry matter.
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