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Abstract: This study was carried out for two successive years (2003 and 2004) at Mariout Research
Station, (Alexandria Governorate), Egypt. Leaf minerals content of Zaghloul date palm cultivar. as
influenced by interaction between sampling date and leaf age. The highest accumulation of leaf nitrogen,
potassium, phosphorus, iron, manganese, zinc and cupper contents were the highest during March followed
with a sharp reduction during July then increased again during October. Young leaves were more superior
in leaf mineral contents followed by medium age leaves (two- year- old) while the lowest content was
appeared in the older ones. The interaction between March sampling date and young leaf proved to be
the most valuable interaction since the highest accumulation of mineral contents was appeared. The
obtained results revealed that young leaves proved to be the highest in nutrients content. In addition,
March sampling date surpassed July and October months in nutrient contents under study. 
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INTRODUCTION

Date palm (phoenix dactylifera) is one of the most
important fruit species grown in Egypt, date palms are
distributed in Nile Valley, Oases and desert districts.
Zaghloul date palm is the best soft type date palm
cultivars. It can grow well under drastic environmental
conditions which my be not suitable for many fruit
species. It can be planted everywhere under different
varieties of soil conditions are of three main types. 

The ultimate aims of this investigation is to find
out the effect of sampling date and leaf age on leaf
minerals content of Zaghloul date palm cv. were
necessary for date palm.

MATERIALS AND METHODS

The present investigation was carried out during
two successive seasons, 2003 and 2004 at Maryut
Experimental Station, Desert Research Center, Egypt.
Three female Zaghloul date palms of healthy, nearly
homogenous in growth as well as fruiting ability were
selected. The soil of the experiment was classified as
calcareous soil. Accordingly, the selected palms were
pruned after harvesting and leaf bunch ratio was
adjusted to 8 leaves / bunch during both seasons of
study. The palms were subjected to all cultural
practices applied to the date palms in the Experimental
Station except those considered in the present study.

- Effect of Leaf Age and Sampling Date on Leaf
Nutrients Content: The effect of leaf age and
sampling date on leaf mineral contents were concerned.
In this concern three Zaghloul date palms in each
season of study were selected. Ten pinnae from 1
(young), 2 (medium) and 3 year- old- leaves (old) were
taken at different dates i.e. March, June and October
for determining leaf mineral contents. The collected
pinnae were taken from both sides of mid rib at the
middle part of the leaves. Thus, leaves were located
just below the fruiting leaves zone and they were about
three – year – old and, the fruiting leaves, which bear
the spathes at their axiles in the spring, were
two–year–old while leaves located above the fruiting
ones were considered one–year–old.

- Nutrients Determination: The sampled pinnae for
the effect of leaf age and sampling date were oven
dried, then weighed again, ground then digested
according to Chapman and Pratt,[1]. The following leaf
minerals determination method was adopted.

1- Total Nitrogen: By using Micro- kjeldahl method,
Huphries,[2]. 

2- Phosphorus: Colorimetrically determined by using
ascorbic acid according to the method described by
John,[3].
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3- Potassium: Determined by using flame-photometer
according to Brown and Lilliland,[4]. 

4- Iron, Zinc, Manganese and Cupper Nutrients:
Determined by using the atomic absorption
spectrophotometer "Jarill- as 850".

Statistical analysis was carried out according to
Snedecor and Cochran,[4]. Treatment means were
compared using L.S.D. Values at 0.05 levels. 

RESULTS AND DISCUSSION

1- Leaf Nitrogen Content: It is quite evident from
Table (1) that the highest significant N content was
noticed at March, decreased sharply in July then raised
up again significantly in mid October in both seasons.
Meanwhile, Table (2) deals with leaf age showed that
young leaves (one-year-old) were significantly superior
than old leaves (three-years-old). However, the medium
leaves (two-year-old) showed a slight difference
without significancy as compared with either young or
old leaves during the first season while this result was
true between medium and old leaves in the second
season. On the other hand, the interaction between
sampling date and leaf age as tabulated in Table (3)
showed that leaf sample taken in March from young
leaves (one-year-old) had significant superior N content
in comparison with the other interactions in both
seasons.

The aforementioned results explain the superiority
of young leaves and March sampling date. This may be
due to that young leaf is more productive and efficient
as well as contain higher chlorophyll content which
resulted in maximizing accumulation of most nutrients
under study. Also, March Sampling date was the best
sampling date as a result of starting of the growing
season and consequently, most of studied nutrients
were not used yet and this reserve nutrients were
decreased sharply to the lower level during July
sampling date due to the fast rate of consumption for
developing growth and fruiting during the growing
season via new vegetative growth, flowering and
fruiting. These results are in general agreement with
the findings of Ismail,[6], who reported that leaf
nitrogen content was decreased until mid June then it
increased rapidly. Also, El-Kassas et al.,[7]. Found that
leaf N increased with leaf age up to 12 month- old
then decreased with increasing leaf age up to 36-
month- old.

2- Leaf Potassium Content: It is clear from Table (1)
that leaf K content reached the maximum significant
content at March, decreased significantly to the lowest
level at July then increased significantly with less
extent at October.

Regarding leaf age, the results of Table (2)
indicated that increasing leaf age led to a significant
reduction in leaf K content. Thus, young leaves (one-
year-old) had the highest significant leaf K content
followed by medium leaves and old leaves in a
descending order. However, the interaction between
sampling date and leaf age as presented in Table (3)
showed a significant superiority at March in
combination with either  young or medium leaves as
well as October sampling date with young leaves only
in the first season and in March sampling date
combined with young leaves in the second one
comparing with all other interactions. 

The abovementioned results explain that young
date palm leaf had higher amount of leaf K content.
These results are in accordance with the finding of
Hussein and Hussein,[8]. They declared that young
leaves had higher content of potassium than old ones. 

3- Leaf Phosphorus Content: It is obvious from Table
(1), that leaf phosphorus content reached to the highest
significant level at March then decreased to the lower
level at July followed with a raise at October but with
a less content than March sampling date. This trend
was true during both seasons of study. 

Regarding leaf age as shown in Table (2), the
results indicated that leaf phosphorus content was
significantly decreasd by increasing leaf age in both
seasons. Thus, the young leaves (one-year-old) had the
highest significant content in relation to the old ones
(three-year-old).  

Moreover, The interaction between sampling date
and leaf age as recorded in Table (3) clarifies that  the
highest significant leaf phosphorus content was detected
in young leaves in March followed by  medium leaves
in March, while, the lowest content was noticed in old
leaves sampled in July in both seasons.

4- Leaf Iron Content: It is clear from Table (1), that
the highest significant Fe content was noticed at March
then decreased in July while it re-increased
significantly in October during both 2003 and
2004seasons. Moreover, data of Table (2), clarify that
young leaves (one-year-old) were significantly higher
than old ones (three-years-old) in both seasons of
study. Meanwhile, the medium leaves (two-years- old)
showed slight differences without significancy as
compared with young leaves during the second season. 

Concerning the interactions between sampling date
and leaf age as presented in Table (3) it is was that
leaf sample taken in March from the young leaves
(one-year-old) had significant amount of Fe content
compared with the other interactions in both seasons.
The aforementioned results indicated that March
sampling  date  and  young leaves (one-year-old) were
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Table 1: Leaf minerals content of Zaghloul date palm cv. as influenced by sampling date during 2003 and 2004 seasons.
Sampling date Nitrogen Potassium Phosphoros Iron Manganese Zinc Cupper

content % content % Content % content content content content
ppm ppm ppm ppm
2003 season

March 1.18 a 0.98 a 0.14 a 175 a 93 a 74 b 44 a
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
July 1.06 c 0.92 c 0.09 b 171 c 90 b 73 c 39 a
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
October 1.14 b 0.94 b 0.11 b 173 b 91 b 77 a 41 a

2004 season
March 1.19 a 0.97 a 0.16 a 175 a 92 a 71 b 47 a
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
July 1.10 c 0.90 c 0.09 c 171 c 89 b 70 b 43 b
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
October 1.16 b 0.93 b 0.11 b 173 b 90 b 73 a 46  a
Means of sampling date followed by the same letter within each column are not significantly different from each other at 5% level.

Table 2: Leaf minerals content of Zaghloul date palm cv. as influenced by leaf age during 2003 and 2004 seasons.
Sampling date Nitrogen Potassium Phosphoros Iron Manganese Zinc Cupper

content % content % Content % content content content content
ppm ppm ppm ppm
2003 season

Young leaves 1.15 a 0.98 a 0.15 a 176 a 94 a 80 a 57 a
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Medium leaves 1.13 ab 0.95 b 0.13 ab 173 b 92 b 75 b 40 b
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Old leaves 1.11 b 0.90 c 0.06 b 170 c 88 c 69 c 26 c

2004 season
Young leaves 1.18 a 0.97 a 0.16 a 175 a 94 a 77 a 74 a
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Medium leaves 1.15 b 0.94 b 0.13 b 174 a 92 b 71 b 39 b
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Old leaves 1.13 b 0.89 c 0.07 c 170 b 84 c 66 c 24 c
Means of leaf age followed by the same letter within each column are not significantly different from each other at 5% level.

Table 3: Leaf minerals content of Zaghloul date palm cultivar as influenced by the interaction between sampling date and leaf age during 2003 and 2004 seasons.
Sampling date March July October

------------------------------------------------------------------ -------------------------------------------------------------------------- ----------------------------------------------------------------------
Minerals content N K P Fe Mn Zn CU N K P Fe Mn Zn CU N K P Fe Mn Zn CU
Leaf age % % % ppm ppm ppm ppm % % % ppm ppm ppm ppm % % % ppm ppm ppm ppm

2003 season
Young leaves 1.21a 1.0a 0.18a 178a 96a 82a 62a 1.10d 0.96b 0.13cd 174c 92cd 75c 54b 1.13c 0.99a 0.14bc 176b 94b 82a 55b
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Medium leaves 1.18b 0.99a 0.15 b 174c 93bc 74c 44c 1.04e 0.94cd 0.11ef 171de 91de 75c 37e 1.15c 0.93d 0.12de 173c 92cd 77b 40d
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Old leaves 1.15c 0.95 bc 0.10f 172cd 90e 66f 27f 1.04e 0.87f 0.03h 169f 86g 69e 25g 1.13c 0.89e 0.06g 170e 88f 72d 27f

2004 season
Young leaves 1.23a 1.0a 0.20a 177a 96a 77ab 75a 1.14e 0.94c 0.13c 173cd 92cd 76b 74a 1.17bc 0.98b 0.15b 175b 94b 78a 72b
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Medium leaves 1.18b 0.97b 0.15b 175b 93bc 71d 42c 1.08d 0.92d 0.10d 173cd 91d 70d 34e 1.17bc 0.94c 0.13c 174c 92cd 73c 40d
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Old leaves 1.16bc 0.95c 0.12c 172d 86e 65f 24g 1.07d 0.84f 0.04e 168f 83f 66f 22h 1.15bc 0.87e 0.05e 170e 83f 69e 26f
Means of the interaction between sampling date and leaf age followed by the same letter within each character are not significantly different from each other at 5% level.

higher in leaf iron content. These results are in
accordance with the findings of Al-Kahtani et al.,[9].
They found that leaf analysis showed different results
for the uptake of Fe, Cu, Mn, and Zn at various
growth stages.

5- Leaf Manganese Content: It is obvious from Table
(1), that leaf manganese reached to the highest
significant level at March then decreased to the lower
significant content at July. Leaf manganese content
resumed its increase significantly with less extent at
October. Meanwhile, Table (2), reflect that young
leaves (one-year-old) contain significantly higher
amounts, than old ones (three-year-old). 

Regarding the interaction between sampling date
and leaf age as shown in Table (3), it is found that
leaf sample taken at March from the young leaf (one-
year-old) had significantly higher amount of manganese
contents in comparison with the other interactions in
both 2003 and 2004 seasons.

The above results explain that March sampling
date and young leaves (one-year-old) had higher leaf
manganese content. These results are in agreement with
those reported by Al-Kahtani et al.,[9]. They found that
leaf analysis showed different results for the uptake of
Fe, Cu, Mn, and Zn at various growth stages.

6- Leaf Zinc Content:  It is clear from Table (1), that
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the highest significant leaf Zn content was noticed at
October then decreased in July followed by another
increase in March in both seasons. 

Dealing with the effect of leaf age on leaf Zn
content, Table (2), Clarify that young leaves had the
highest significant content of Zn in relation to both
medium and old leaves in both seasons. Beside,
indirect relationship between leaf age and leaf Zn
content was noticed clearly during 2003 and 2004
seasons.

Regarding the interaction between sampling date
and leaf age, it is appear from Table (3) that leaf
sample taken at March or October from the young
leaves (one-year-old) had significantly higher Zn
content in comparison with the other interactions.

These results are in accordance with the finding of
Al-Kahtani et al.,[9]. They found that leaf Zn decreased
significantly with age.

7- Leaf Cupper Content: It is clear from Table (1)
that leaf Cu content in both seasons reached the
maximum significant content in March, decreased
significantly to the lowest content at July then resumed
its increase significantly at October.

Concerning leaf age, results of Table (2), in the
two seasons reflect that increasing leaf age led to a
significant decrease in leaf Cu content. Thus, young
leaves (one-year-old) had the highest significant leaf Cu
content followed with medium age leaves (two- year-
old) and old leaves (three-year-old) which had the
lowest Cu content. However, the interaction between
sampling date and leaf age as present in Table (3)
showed a significant increase in March in combination
with either young or medium leaves as well as October
with young leaves only during the first season, while
only March sampling date combined with young leaves
in the second season as compared to all other
interactions.

The aforementioned results revealed the superiority
of young leaves in March as a proper sample for
detecting leaf minerals content in Zaghloul date palm
cultivar under the conditions of the present study. This
may be due to that recent leaf is more productive and
efficient which resulted in maximizing accumulation of
most nutrients under study. Also, March Sampling date
was the ideal sampling date as a result of starting of
the growing season and consequently, most of studied
nutrients were not used yet and this reserve nutrients
were decreased sharply to the lowest level during July
sampling date due to the fast rate of consumption
during the growing season via new vegetative growth,
flowering and fruiting.

Conclusively, it can conclude from the
aforementioned results, that young leaves proved to be
the highest in nutrients content. In addition, March
sampling date surpassed July and October months in
leaf nutrient contents under the conditions of such
study.
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