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EFFECT OF NITROGEN AND POTASSIUM FERTILIZATION
ON YIELD, FRUIT QUALITY AND SOME NUTRIENTS
CONTENT OF SAMANY DATE PALM
[21]

Soliman', S.S. and S.M. Osman®
ABSTRACT

The present investigation was carned out during 2000 and 2001 seasons to
study the effect of nitrogen (as ammonium nitrate) and potassium (as potassium
sulphate) fertilization on yield, fruit quality and some nutrients content of Samany
date palm grown in El-Kanater El-Khaina, El-Kaliobia Governorate. Applying
N3K; (2.0+ 2.0) kg/palm caused the highest yield and bunch weight, whereas N; K
(1.5 + 1.5) kg/palm gave the highest fruit and flesh weight and fruit volume in both
seasons. Treatments, NoKj5 (1.75 + 2.0) kg/palm gave the highest fruit length in the
two seasons, while N\K,; (1.5 + 1.5) and NoK; (1.75 + 2.0) kg/patm gave the high-
est fruit diameter in the first and second seasons, respectively. NiK,; (1.5 + 1.5)
kg/palm gave the highest TSS and total sugars in both scasons, While, N-K; (1.75
+ 1.75) kg/palm gave the highest reducing sugars in both seasons. Treatments N3K;
(2.0+ 2.0) and N:K> (2.0 + 1.75) caused the highest non-reducing sugars in the first
and sccond seasons, respectively. The results indicated that the N and K contents
increased significantly, while Fe and Zn contents decreased significantiy with in-
creasing the rate of nitrogen and potassium fertilization in both seasons. N;K; (1.5
+ 1.3) kg/palm gave the highest P content in the two seasons, While, N3K; (2.0+
2.0) kg/palm gave the highest Ca and Cu contents in the first and second seasons,
respectively.
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INTRODUCTION soft dates in Egypt. It can grow well un-

der drastic emvironmental conditions.

Date palm (Phoenix dactylifera L.)is  The variations in the soil types and or-
considered one of the leading fruit crops.  chard management have their influence
Samany is the most important cultivar of  on the characteristics of both tree growth
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and fruit quality. Several investigators
have studied the effect of nitrogen and
potassium fertilization on the fruit physi-
cal and chemical properties and some
nutrient contents of different date palm
varieties was reported by Shawky and
Mougheith 1975; Awada and Long
1980; Bacha and Abou-Hassan 1983;
Smith et al 1985; Abdalla et al 1987;
El-Hammady et al 1987 and 1994;
Ibrahim and Sinbel 1989; Al-Juburi ef
al 1991; Al-Juburi 1996 and Kassem ef
al 1997.

The objective of this research was to
illustrate the effect of nitrogen fertitizer
(as ammonium nitrate) and potassium
fertilizer (as potassium sulphate) on palm
production, fruit quality and some nutri-
ent contents of Samany date palm culti-
va.

MATERJAL AND METHODS

This study was conducted at Ministry
of Agriculture Experiment Stations at El-
Kanater El-Khairia, El-Kaliobia Gover-
norate, Egypt for two successive seasons,
2000 and 2001 on Samany date palm, of
about 30 years old grown on clay soil.
The experimental palms were healthy, as
they were uniform in growth, vigour,
height and fruiting capacity in the pre-
ceding years. Only 8 bunches were left
on each experimental tree. All cultural
practices were carried out according to
the traditional schedule for experimental
palms. Soil and water used for irrigation
were analyzed according to the method
of Chapman and Pratt (1961), and the
data are presented in Table (1). Nitrogen
and potassium fertilizers, at different
rates, were added to the experimental

trees in combination with each other.
Nitrogen fertilizer as aminonium nitrate
(33.5% N) and potash fertilizer as potas-
sium sulphate (48% K;0), were applied
to trees at ten different rates, ie., NoKo
(control), NbK, (1.5+ 15), NiK; (15 +
1.75), NiKs (1.5 + 2.0), NoK, (1.75+
1.5), NoK; (175 + 1.79), NoK5 (1.75 +
2.0), N:K; (2.0+ 1.5), N3KL, 2.0+ 1.75)
and N;K3 (2.0+ 2.0} kg per palm.,

Nitrogen and petassium fertilizers
were divided into three equal doses and
added to the trees at middle of February,
May and July in both seasons. Each
treatment was added through as broad
casting on the soil surface, 1.5 meters
from the palm trunk.

The experimental treatments (10)
were arranged in a randomized complete
block design with three replications (one
palm tree for each replication = 30
palms). The yield of experimental palms
was harvested through the second half of
September in each scason to determine
the following estimates:

1- The averages yield and bunch weight.

2- Fruit physical properties: Samples of
80 fruits per tree (10 fruits/bunch)
were taken for the determination of
froit, flesh and seed weight, fruit size
and fruit dimensions (length & di-
ameter).

3- Fruit chemical properties: Preparation
of sample for chemical analysis:

Ten date fruits from each treatment
were divided into pieces and seeds were
omitted. Fifty grams of pieces were
mixed with 100-ml. distilled water using
special electric mixer for extraction, then
filtered and the filirate was used for de-
terminations.
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Table 1. Analysis of soil and irrigation water sample from the experimental orchard (as

average of two years)

Soil analysis at depth 40 cm Water analysis
Character Value Character Value
EC (dsm-1) 0.67 EC (dsm-1) 1.70
pH 7.80 pH 8.10
CaCO3 (%) 3.50 .
Organic matter (%) 1.20 Cations (meq./T) :
Ca++ 3.00
Mechanical analysis (%) Mg++ 2.55
Sand 22.20 N+ 3.41
Silt 42.15 K+ 0.01
Clay 35.65
Seluble cations (meg./T) Anions (meq./D)
Cat++ 3.8 COs- 1.00
Mg++ 2.8 HCOs- 3.75
A N+ 1.4 SO, 1.81
K+ 0.12 cr 3.42
Microelements (ppm)
Fe 2.90
Mn 3.61
Zn 091
Cu 0.93

Moisture, total soluble solids (TSS}) as
a percentage were recorded by using
hand refractometer, acidity (%) as malic
acid, reducing, non-reducing and total
sugars percentages were determined ac-
cording to ALO.A.C, (1995},

4~ Leaf mineral analysis

For Jeaf mineral analysis, newly
emerged leaf was selected from each
palm and composted for three palms of
Samany cultivar. Leaflets samples were

taken during November and washed with
tap water and then with distilled water to
remove the dust and any chemical spray
residues. After washing, they were dried
in an electric oven at 70% for 72 hours.
The dried material was ground 1n an
electric mill to be stored im paper bags
for analysis:

Wet washing of plant material was
carried out using hydrogen peroxide and
sulfuric acid as recommended by Park-
inson and Allen (1975).
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Total nitrogen was determined in
ground material by semi-micro Kjeldahl
methods as recommended by Bremner
(1965).

Phosphorus was colorimetrically de-
termined using the molybdenum blow
method according Chapman and Pran
{1961).

Potassium was determined by the
flamephotometer as outlined in Jackson
(1958). Fe, Mn, Zn were determined us-
ing the Elmer atomic absorption spectro-
photometer. The results were subjected to
statistical analysis according to Snedecor
and Cochran (1980). Treatment means
were compared using the Duncan least
significant rang (LSR) at 5 percent level
of significance in both seasons of ex-
perimentation.

RESULTS AND DISCUSSION

a- Effect of nitrogen and potassium
fertilization treatments on the yield
and bunch weight

1~ Yield per palm (kg)

The vresults in Table (1) clearly
indicate the effect nmitrogen and
potassiuin  fertilization treatments on the
fruit yield per palm. Result showed that,
in the two seasoms, all fertilization
treatments significantly produced higher
vield compared with the unfertilized
(control). N:K; treatment 2.0+ 2.0)
kg/palm gave the highest vield per palm,
followed by NK; treatment (2.0 + 1.75)
kg/palm in both seasons.

Generally, Bucha and Abou-Hassan
(1983) who reported that the best yields
of Khudari date palm cultivar were ob-

tained with 1500 g N/palm annually in
agreement with those report these results.
While, Kassem of of (1997) found that
high N rates (0.3,4.5 and 6 kg/palm an-
nuslly) increased yield of all cultivars
than the control in the second season
only. On the other side, Al-Juburi et al
(1991} found that N application at 600
g/palm  aonually  increased  fruit
yield/tree. Abdalla et «f (1987), Eb-
Hammady et ol (1994} and Kassem et
al (1997) found that the vield was sig-

nificantly increased by potassium fertili-
zation.

2- Bunch weight (kg)

Table (1) show the effect of nitrogen
and potassium fertilization treatments on
Samany bunch weight during the present
study. It is noticed from the obtained
results that during in the two seasons of
Samany cultivar the bunch weight ex-
hibits similar trend as the yield,

Fruits characteristics

The results concerning the physical
and chemical properties in the two sea-
sons are presented in Tables (1, 2).

Physical properties
1- Fruit weight (g)

Concerning the fruit weight, the re-
sults obtained indicated that, there were
significant differences between fertiliza-
fion treatments in both seasons. N,K,
treatment (1.5 + 1.5} kg/palm gave the
highest fruit weight, followed by NK,
(175 + L.5) kg/palm as the compared
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with the control and other fertilization
treatments in the two seasons, (Table 1).

These results are generally in agree-
ment with those found by Al-Juburi ef af
(1991), El-Hammady et al (1994) and
Kassem ef af (1997) on several date cul-
tivars.

2- Flesh weight (g)

The obtained results (Table, 1) indi-
cated that, the flesh weight shows similar
trend as the fruit weight, Table (1).

3- Fruit dimensions {cm)

Result of fruit dimensions (length and
diameter) in the two seasons showed that
fruit length and diameter were signifi-
cantly affected by fertilization treatments.
Where NoK5 (1.75+2.0) & NoK, (1.75 +
15) kg/palm and N.K5 {(L.75 +2.0) &
N;K; (1.5 + 1.75) kg/palm treatments
gave the highest fruit length as compared
with the control and other fertilization
treatments in the first and second sea-
sons. Concerning fruit diameter, NJK;
(1.5 +1.5) & N;K; (1.75 + 2.0) kg/palm
and N2K3 (175 + 20) & NZKZ (175 +
1.75) kg/palm treatments gave the high-
est fruit diameter than the control and
other treatments in the first season and
second seasons,

These results are in agreement with
those reported by Abdalia et al (1987),
El-Hammady ef al (1994) and Kassem
et al (1997) they found that potassium
fertilization increased fruit length and
diameter. While, El-Hammady ef al
(1987) and Kassem ef al (1997) reported
contradicting results. They found that the
addition of nitrogen fertilizer did not
affect fruit length and diameter.

4- Fruit volume (cm?)

The Samany fruit volume was signifi-
cantly affected by fertilization treatments
in both seasons. NiK; (1.5 + 1.5)
kg/palm gave the highest fruit volume in
the two seasons, followed by N K; (1.5 +
1.75) and N:K; (1.75+ 1.5) kg/palm as
compared with the control and other
fertilization treatmenis in the first and
second seasons. Al-Juburi et al (1991)
on Khasab cultivar.

Chemical properties
1- Moisture content (%)

Significant effect was found on
moisture content of Samany fruit due to
the nitrogen and potassium fertilization
in both seasons. N:K; (1.75 + 2.0)
kgfpalm gave the highest moisture con-
tent followed by MN:K, (2.0 + 1.75)
kg/palm than the control and the other
fertilization treatments in the two
seasons of investigation,

2- Total soluble solids (%)

Regarding the effect of nitrogen and
potassium fertilization on total soluble
solids percentage (TSS), results showed
that was significantly effect between fer-
tilization treatments. Treatment N,K,
(1.5 + 1.5) kg/palm gave higher values of
TSS as compared with the control and
other fertilization treatments in both sea-
sons.

Abdalla et af (1987), El-Hammady
et al (1987 & 1994) and Kassem et al
(1997) in partial agreement with those
report these results,
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3- Total acidity (%)

Result (Table, 2) indicated that the
total acidity percentage was significantly
affected by nitrogen and potassium
fertilization in both seasons. Treatment
N:K; (2.0 + 1.75) kg/palm gave the
highest total acidity as compared with
the control and other treatments in the
two seasons, followed by N.K,; (1.75+
1.5) and N\K,; (1.5 + 2.0) kg per palm in
the first and second seasons, respectively
than those the control and other
fertilization treatments. These results are
in partial agreement with those reported
by Kassem et ol (1997).

4- Sugar contents (%)
a- Total sugars (%)

The obtained results (Table, 2) indi-
cated that, the total sugars percentage
was significantly affected by nitrogen
and potassium fertilization. Treatment
NiK; (1.5 + 1.5) kg per palm gave the
highest total sugars percentage as com-
pared with the control and other treat-
ments in both seasons. Hussein (1972),
Aly (1993) and Kassem ef al (1997) in
partial agreement with those report these
results,

b- Reducing sugars (%o)

Regarding the effect of nitrogen and
poiassium fertilization on reducing sug-
ars, the results (Table 2) indicated that
NoK, (1.75 + 1.75) followed by N\K,
(1.5 + 1.5) kg per palm gave the highest
reducing sugars as compared with the
control and other studied treatments in

both seasons. Generally, these results
agreed with those found by Kassem et al
(1997).

C- Non-reducing sugars (%)

Treatments, of N;K; (2.0+ 2.0) and
N3Kz (2.0 + 1.75) kg per palm gave the
highest non-reducing sugars than those
of the control and other fertilization
treatments as compared with the control
and other treatments (Table 2).

Contradicting results were reported
by Kassem et al (1997), who found that
the nitrogen and potassium fertilizer did
not affect greatly, the percentage of fruit
non-reducing sugars, in both seasons.

b- Effect of nitrogen and potassium
fertilization treatments on the leaf
mineral content

The results regarding the effect of mi-
trogen and potassium fertilization on
pinnae mineral content of Samany date
palm in the two seasons are presented in
Table (3).

1- Pinnae nitrogen content (%)

The results (Table, 3) of both seasons
showed that the nitrogen content signifi-
cantly increased with increasing the level
of fertilization rate in the two seasons.
Treatment of N3K, (2.0+ 2.0) kg per
palm gave the highest nitrogen concen-
tration in pinnae as compared with the
control and other treatments of nitrogen
and potassium fertilization in the two
seasons.

These results are supported by those
reported by Bacha & Abou-Hassan
(1983) and El-Hammady et al (1987).
They reported that increasing the level of
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Table 2. Effect of N and P feriilization on yield and some fruit physical properties of Samany date palm during 2000 and
2601 seasons
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Physical propertics
Yield Bunch Fruit Flcsh Fruit Fruit Fruit
(Kg) weight weight weight length diameter volume
Treatments (Kg) (8) (& {cm) {cm) {cm?)
2000 secason
NOK( 1253 g 15668 22.03¢ 19.6¢ 487¢ 29b 210d
NIKI 134.0 fg 16.75 fg 29933 27004 5.47 ab 3.40a 2587a
NIK?2 148.0 def 18.50 def 28903 26.00 a 5.33 abed 3.13bc 24.40 ab
NIK3 158.7 cde 19.84 cde 2867a 2587a 520cd 3.07cd 24.00 ab
N2K1 1363 eff 17.04 eff 2967 a 26933 54%a 3.13bc 24.1ab
NIR D 166.2 be 20.?8 bc 28.20 1 25.80a 527 bed 3.23 abc 24.00 ab
N2K3 188.0 ab 2350 ab 24.07 be 22100 T_SI Rl 330 ab 23.0be
N3K1 168.5 bed 21.06 bed 2803 a 2553 a 540 abc 3.20 abc 2333 abc
NjKZ 197.33a 2467a 2523b 2270b 5.27bcd 3.17bc 22.00 cd
20000 a 25.00a 2370 be 2133bc | 5134 3.03cd 21.67cd
N3K3 J
2001 season
NOKG 13000f 16.25f 23.77d 21274 493¢ 283¢c 2147d
NiK1 140.40 ef 17.55ef 31.63a 28.17a 523b 3.07b 2797 cd
NI1K2 151.67de 18.95 de 30.57a 2787 a 5.43 ab 3106 25.67 bed
NIK3 16767 cd 2095 ¢d 3053a 2767a 537 ab 337a 2527 abc
N2K1 149.07 ef 18.63 ef 31.50a 28.67a 5.40 ab 283¢ 2620a
N2K2 182.10 be 2276 be 30.27 a 27034 500¢ 340a 25.30d
N2K3 198 33 ab 24.79 ab 2730 be 24 70 be 5474 343a 23.70ab
N3KI1 17723 ¢ 22.15¢ 2983 ab 27.37ab 503¢ 29l¢ 24.97 cd
N3K2 20500 a 2563 a 25.57«d 2320 ¢cd 500¢c 3.33a 23.90 ab
N3K3 20733a 2591 a 2527 cd 2283 cd 530ab 333a 2420 a
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Table 3. Effect of nilrogen and potassium fertilization on some friut chemical propentics of Samany datc palm during

2000 and 2001 seasons.

Chemical propertics
Moisture Total soluble Total Tolal Reducing | Non-reducing
content solids acidity sugars sugars sugars
Treatments (%) (%) (%) (%o) {%0) (%)
2000 scason
NOKO 73.10 ab 2220 cd 0.014 be 44,53 ¢ 21.03¢e 23.504d
NIK1 71.00 be 27302 0.013 be 64.23 a 36.00b 2823 ¢
N1K2 68.30¢ 23.70 abcd 0.011c 51434 2073 ¢ 30.70b
NI1K3 71.40 be 24.10 abcd 0.014 ab 4370 ¢ 2267 de 2437d
N2K1 72.50 ab 25.40 abc 0.015ab 6033 b 2710 ¢ 3323a
N2K2 71.60 be 23.40 bed 0.013bc 62.03 b 4937 a 12.67¢
N2K3 76.30a 20804 0.012¢ 36631 2610 ¢cd 1033 f
N3K1 70.00 be 26.70 ab 0.0l1¢ 53.47d 2587 cd 2760 ¢
N3K2 73.30 ab 22.80cd 0.016¢ 53.00d 2503 ¢cd 27.97¢
N3K3 72.10bc 25.50 abc 0.012¢ 58.23¢ 2433 cde 33.90a
2001 season
NOKO 69.70¢e 2080¢ 0.016 ab 51.67 b 23.80 cd 27.87be
NiK1 66.60 f 26.40a 0.015bed 56,13 a 31430 24 70 bed
NIK2 72.10¢cd 22904 0.013 d 4543 d 22.00cd 22.83d
N1K3 68.90 ef 2540 ab 0.017 abe 46.10d 22.20d 2390 cd
N2K1 70.40 de 23.50cd 0.014cd 54,00 ab 30430 23.57cd
N2K2 7410 ¢ 24,50 be 0.015bcd 52.20 abc 4180 a 1040e
N2K3 83.404a 20.10 e 0.014cd 40.37¢ 31.23b 09.17¢
NIK1 7360 ¢ 24.10bed | 00134 48.53 cd 2380cd | 24.73bcd
N3K2 81.00b 25.00 ab 0.018a 55.53 ab 22.97cd 3260a
N3K3 7440¢ 24,70 be 0.014 bed 5533 ab 2603 ¢ 29.30 ab

URWISQ) PUE URWI[0G
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N fertilization, generally, increased the N
content in the pinnge.

2- Pinnae phosphorus content (%)

Phosphorus concentration in pinnae
decreased as the level of nitrogen and
potassium fertilization increased. It is
evident that the highest values of P
content were associated with the NK|
(1.5 + 1.5), followed by N\K, (1.5 +
1.75) and N;K3 (1.3 +2.0) kg per palm
as compared with the control and other
treatments of nitrogen and potassium
fertilization in  both seasons. These
results are in partial agreement with
those reported by Younis (1987} who
found that N fertilization decrcased the P
content in leaves of Seewy date palm.
While, in the same study, he showed that
P concentration in leaves of Hayany did
not significantly that of affected by N
levels. However, these findings :are
disagreed with El-Hammady et «f
(1987) who reported that P congentration
in leaves of Seewy date palm increassd us
a result of increasing the amoww. of
nitrogen. It seems obvious that, these
differences may be due to varietics
{Shawky and Mougheith, 1975) as

decided the variety constitutes an
important factor affect Ileaf mineral
content. Bacha and Abou-Hassan

(1983) who found that the N fertilization
did not affect the pinnae P content.

3- Pinnae potassium content (%)

Regarding the effect of nitrogen and
potassium fertilization, (Table, 3) on
pinnae K% it was found that the concen-
tration of potassinm in pinnae of Samany

date palm responded positively to the
level of nitrogen and potassium fertiliza-
tion. N;3K; (2.0+ 2.0) kg per palm gave
the highest potassium concentration in
pinnac as compared with the control and
other treatments of mitrogen and potas-
sium fertilization in the two seasons.

These results are inagrecment with
those obtained by EFHammady ef al
(1987) who reported that K concentration
in leaves of date palm cv. Secwy in-
creased as the N fertilization increased.
On the other hand, Bacha and Abou-
Hassan (1983} found that no significant
differences were found among the N fer-
tilization treatments ie pinnac K in both
5£asons.

4- Pinnae Calcium content (%)

Results (Table, 3) indicated that N
and K fertilization in ptnnae of Samany
cv. in the second season did not signifi-
cantly affect the Ca content. However, in
the first season, such differences were
statistically ~ significant. ‘Ircatments,
N3K3 (2.0+ 2.0) and N3K; (2.0+1.75)
kg per palm gave the highest Ca content
as compared with thecontrol and other
treatments of nitrogen and potassium
fertilization. These results arc in agree-
ment with Kassem et af (1997).

5- Pinnae iron content {ppm)

Iron concentratiorn in pinnae of
Samany date palm, in both seasons,
{Table, 3) significantly decrcased with
increasing the level of Nand K fertili-
zation rates. Treatment, N;K; (2.0+2.0)
kg per Samany date palm gave the lowest
iron concentration, than those of control
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Table 4. Effect of nitrogen and potassium fertilization on leaf mineral content of Samany date palm during 2000 and 2001

RUH B

Chemieal properties
Nitrogen | Phosphorus | Potassium | Calcium Iron Zinc Manganesc | Copper
Treatments (%) (%) (%) % | epm) | pm) | (ppm) | (ppm)
2000 season
NOKO 1.85g 0.25 ab 063¢ 1.104d 121 a 70 a 43¢ 292
NIK1 202f 028a 063¢ 1.18¢ 115 ab 70 a 46 ¢ 2%a
N1K2 2.10ef 0.27a 0.65 de 1.19 be 110 be 6934 48 be 29a
NIK3 2.14 de 0.26a 067cde | 1.20bc 109 be 67 ab 49 be 0a
NZK1 22t cd 0.25ab 0.70 cd 1.20 bc 108 be 66 ab 50 abe 30a
N2K2 2.23¢d 0.22bc 0.72¢ 1.21b¢ 107 be 65 ab 51 abc 30a
N2K3 224c 022 bc 0.79b 1.21bc 103 cd 64 ab 51 abc 30a
N3K1 2.28¢ 02ic 0.81b 1.22 abc | 99 cde 6l b 52 abc 3la
N3K2 245D 0.20cd 0.83b 1.23 ab 95 de 39b 55ab 3la
N3K3 2.57a 0.18d 0924 126a 92c 58b S6a 32a
20601 season
NOKO 197e 0.23 cde 062e 1.10a 118 a 78 a 48 a 33b
NIKl1 200¢ 0.29a Oele I.i6a 115ab | 70ab 49 a 34 ab
NIK2 2.12d 0.27 ab 063e 1.18a 110bc | 69abc 49 a 34 ab
NI1K3 2.18¢cd 0.26 be 0.67d 1.19a 105¢d | 67 bed 50a 38ab
N2K1 2.22bc 0.24 bed 0.69cd 1.19a 102 de | 65 bed 50a 40 a
N2K2 222bc 0.24 bed 0.70 cd 1.20a 100de | 62bed 5la 33b
NZK3 224 bc 0.23 cde 0.79b 1.21a 99 de 61 bed 5la 32b
N3K1 227b 0.2]1 def 080b 1.2]1a 98 de 58 cd 52a 33b
N3K2 235a 0.20 ef 0.88a 122a 97e¢ 57d 33a 34 ab
N3K3 2.3%a 0.19f 0.90a l.26a e S6d 53a 40 a

267
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and other treatments. These data 4re in
agreement with those reported by Aly
(1993) who found that the lowest Fe
content was observed with N fertiliza-
tion.

6- Pinnae zinc content (ppm)

It is noticed from the obtained result
(Table, 3) that during the iwo seasons the
Zn content exhibits similar trend as the
Iron content. Contradicting results were
reporied by El-Hammady et al (1987),
who found that the pinnae Zn was not
affected.

7- Pinnae manganese content (ppm)

As the nitrogen and potassium fer-
tilization increased, the content of Mn in
pinflae significantly increased during the
first season. Treatment, N3K; (2.0+ 2.0)
kg per palm gave the highest Mn content
and followed by the treatment of N3K,
(2.0 + 1.75) kg per palm as compared
with the control and other treatments of
nitrogen and potassium fertilization. Mn
content for pinnae of Samany cv, in the
second season did not significantly dif-
fered by nitrogen and potassium fertili-
zation treatments.

8- Pinnae copper content {ppm)

The obtained results (Table, 3) indi-
cated that, the copper content in pinnae
of Samany date palm were significantly
affected by mitrogen and potassium fer-
titization in the second season only.
Treamments, of N3K3 (2.0+ 2.0) and
N:K; (1.75 + 1.3) kg per palm gave the
highest Cu concentration as compared

with the control and other treatments of
nitrogen and potassium fertilization.

These data are in partial agrecment
with those reported by Kassem et af
(1997) on some soft date varicties, re-
ported that K fertilization did not affect
of Cu content.

In conclusion, nitrogen and potas-
sium fertilization treatmenis of NK; (1.5
+ 1.5) or N3K; (2.0+ 2.0) kg per palm
were the most ceffective fertilization
treatments for Samany date palm cultivar
under El-Kaliobia Governorate condi-
tions in improving the fruit quality and
leaf minerat content than did the control
and the other fertilization treatments.
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