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Abstract: This study was carried out in one of the private palm orchards located in the area of the village of Albu Assaf -
Al-Dawwar, which is 10 km west of Ramadi city / Anbar Governoaverge, during the 2020-2021 season to study the effect
of three levels of fertilizer combinations F:0 ,F,: 600 g of urea (N 276) + 350 g of triple superphosphate (P,O, 500 ) +
168 g of potassium sulfate (K,0 240), 1200 g urea (552 N) + 700 g triple superphosphate (P,O, 336) + 1000 g potassium
sulfate (K,0O 480) and three levels of humic acid H;:0, H,:15, H,:30 ml. L-" and two levels of a combination of biofertilizers,
Trichoderma(Trichoderma harzianum) and Mycorrhizal(Glomus mosseae) B :0, B,:300 ml Trichoderma + 400 g Mycorrhizal,
with three replications for each treatment, to increase and improve the production of date palm trees, Khastawi cultiver, The
research was carried out as a factorial experiment (2 x 3 x 3) it used the design of randomized complete block, RCBD,
where 54 trees of 11 years of age were selected that were homogeneous in terms of growth characteristics as much as
possible, Each palm was considered a repeater. The results showed the superiority of the level F, chemical fertilization in
several characteristics, including the percentage of the set fruit, the lowest percentage of fallen, the length and weight of
the fruit and its size and total yield, which amounted to 52.431 kg, whereas, the control treatment gave the lowest average
for the traits as mentioned earlier. The H, level of humic acid was superior in the characteristics of the percentage of set
fruit, the lowest percentage of fallen, length and weight of the fruit, its size and total yield, which amounted to 58.148.
In contrast, the control treatment gave the lowest average for the abovementioned traits. The results also showed the
superiority of level B, of the combination of biofertilizers in the percentage of frozen fruit, falling, fruit length and total yield,
which amounted to 51.641 kg. In contrast, the control treatment gave the lowest rate for the abovementioned traits. The
binary overlap F,H, treatment gave the highest rates in the set fruit percentage, length and weight of the fruit, its size and
the total yield, which amounted to 59,064 kg, and the lowest percentage of fallen. Also, the bilateral overlap H,B, treatment
gave the highest rates in the set fruit percentage and fruit length and the lowest percentage of fall. The same treatment with
the B, treatment appeared to outperform in the weight and size of the fruit and the total yield, which amounted to 58.915 kg
compared to the control treatment that gave a lower average., the bilateral overlap F,B, treatment gave the highest rates
in the characteristics of fruit length and weight, as well as the triple overlap F,H,B, treatment, gave the highest averages in
the characteristics of the set fruit percentage and the lowest percentage of fallen and weight of the fruit and the total yield,
which amounted to 59.648 kg compared to the control treatment that gave a lower average for the mentioned traits where
the response was significant for the type is Khastawi in terms of increasing the yield and its components.
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|
Introduction

The date palm, Phoenix dactylifera L., is one of the es-
sential evergreen fruit trees belonging to the palm family
Arecaceae, It is one of the oldest fruit trees known to man in
Mesopotamia and the Nile Valley, and its cultivation spreads
in the tropics between latitudes (10 and 30) north of the
equator and extends to latitude 20 south of the equator’.
Palm trees are characterized by their significant economic
importance, as their fruits are of high nutritional value, as
they are considered an inter gaveraged food system becau-
se they contain many sugary substances that are easily di-
gested and absorbed by the body. They also contain many
vitamins, fiber, mineral elements and proteins?. Fertilization
plays a central role in improving the growth of trees, parti-
cularly since providing the essential food for growth leads
to the completion of the formation of fruits and their good

growth because of the importance and role of nutrients in
improving the quantity and quality of the fruits of the date
palm, as indicated by the results of many studies conducted
in the Arab world, chemical fertilization is considered one
of the most critical processes of serving the date palm that
increases production and improves its quality®. A study con-
ducted by (4) on three cultivars of new-fruited date palms
showed that the fertilization date and cultivar had a signifi-
cant effect on the amount of yield, as the Khadrawi Mandali
cultivar and the fertilization date in (March, April, and Sep-
tember) outperformed in giving the highest amount of yield
amounting to 15.67 kg. plam™, as for the cultivar Barhi 8.43
kg.palm'. As for Al-Zahdi, it came in the last rank in terms
of production quantity, which amounted to 6.65 kg.palm™'
.(5) found that fertilizing with the fertilizer combination on
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Khastawi cultivar at the age of 10 years led to a significant
increase in the percentage of the set fruit, weight fruit, size
fruit, length fruit, diameter fruit, the weight of the total yield,
which reached 42.5 kg, and the lowest falling average. The
importance of Humic acid by effect on plant growth and ele-
ment readiness, due to its role in increasing the permeability
of the cell membrane and facilitating the activity and absorp-
tion of water and nutrients, and this helps the movement
and transfer of minerals®. (7) conducted a study that inclu-
ded spraying humic acid at average of 2 g L' on the vege-
tative growth and adding 4 g L' to the soil and K-Humate at
an average of 2 g L' on the vegetative growth and adding
4 g L to the soil And the overlap between them, as well as
the control treatment of the Khestawi date variety growing in
gypsum soils, It was found that the treatment of humic acid
at a average of 4 g L'" added to the soil in combination with
the overlap of K-Humate at a average of 4 g L' to the soil
gave the highest rate of fruit weight, fruit diameter and total
yield, as it gave an average yield of 55.67 kg palm, whilst
the control treatment gave the lowest rate for the abovemen-
tioned traits, as it gave an average of 37.33 kg Palm-'. Also,
biofertilizers are considered one of the essential life techno-
logies, which increases nutrient absorption from the soil®. At
the forefront comes a group of organisms that encourage
growth, including bacteria and fungi. Fungi include a group
of mycorrhizae and Trichoderma fungi, which improve and
encourage plant growth. Where it preserves the elements
in the agricultural soil and converts them into a soluble and
available form for plant nutrition®'°. (11) observed when they
studied the effect of adding Mycorrhizae fungi and one of
the compounds of a polyamine group on orange trees that
the treatment of Mycorrhizal fungi achieved a positive effect
in most of the studied traits, including the rate fruit size and
fruit weight compared to other treatments. (12) also indica-
ted when he studied the effect of adding Mycorrhizal fungi
on palm trees of the two cultivars Al-Zahdi and Al-Ashrasi
that the treatment of the Mycorrhizal fungi achieved a posi-
tive effect in most of the studied traits, as the treatment of
the organic fertilizer with the bacterial and fungal fertilizers
mixed gave the highest yield of (65.00, 76,500) kg palm™’
for both seasons, respectively, for the Zuhdi cultivar, while it
gave (20,416, 24.916) kg palm™ for both seasons, respecti-
vely, for the Al-Ashrasi cultivar.

|
Materials and methods

The research was carried out in one of the private or-
chards located in the area of the village of Al-Bu Assaf_ Al-
Dawwar, which is 10 km west of the city of Ramadi, starting
from 10/2/2021 until 15/9/2021 on date palm trees of the
Khastawi cultivar to find out the effect of ground adding for
each of the NPK fertilizer combinations, Humic acid and
biofertilizers on flower characteristics and yield. Where ho-
mogeneous trees were selected in size and age (11 years),
of the cultivar Khastawi cultivated by cuttings, in the form

of lines, all the serving operations were carried out for it
, and the number of bunches for palms within the experi-
ment was standardized to 6 bunches. Adding NPK and hu-
mic acid chemical fertilizers was carried out on three dates,
the first on 10/2, the second on 10/4 and the third on 10/6.
The bio-fertilizers were added all at once on the first date
only, at a depth of 60 cm. Basins with a diameter of 1.5 m
were made, and the soil surface was turned deeply 5 cm
around the selected palm trees to facilitate the adding pro-
cess. Also, organic manure (poultry residues) was added as
one of the service operations for palms, as it was added in
December, at an average of 20 kg per palm™.

Study factors

The first factor is the fertilizer combinations with three
levels, which is the control treatment, and its symbol is F .

Fertilizer combination F1

600 g of urea (N 276) + 350gm Triple Super Phosphate
(P,O, 500( + 168 g potassium sulfate (K,O 240).

Fertilizer combination F2

1200 g urea (552 N) + 700 g triple superphosphate
(P,O4 336) + 1000 g potassium sulfate (K,O 480) and its
symbol are F,. The second factor is humic acid in three con-
centrations (0, 15, 30) ml. L-1 and its symbols are (H,, H,,
and H,).

The third factor is a combination of biological fertilizers,
Trichoderma harzianum and Mycorrhizae (Glomus mos-
seae), with two concentrations of 0 and (300 ml of Tricho-
derma + 400 g of Mycorrhizae) and its symbol is (B, B,).

Studied traits

The percentage of set fruit %: It was calculated for all
treatments in the wet stage by taking five flower stalks at
random from each bunch for each palm (replicate), and the
number of fruits present and the number of sites of fallen
fruits (empty scars) on each flower stalk was calculated
and the percentage of frozen fruit in the wet stage, as in the
following equation 1.

The percentage of fallen%: It was calculated for all
treatments in the wet stage by taking five flower stalks at
random from each bunch for each palm (repeated) and the
number of fruits present and the number of sites of fallen
fruits (empty scars) were calculated on each flower stalk,
and the percentage of fallen in the wet stage, as in the fo-
llowing equation 2.

Fruit length (cm)

Sixteen fruits were selected from each replicator, and
their length was measured using (Vernier), and the average
was extracted by dividing the total by the number of fruits.

The number of set fruits
100

Percentage of the fruit set fruit(%) =

The number of empty set fruits + The number of fruits present

The number of empty scars

100

Percentage of fallen fruits(%) =

The number of empty scars + The number of fruits present
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Fruit size (cm?)

The average fruit size was calculated using the water
displacement method for the fruits whose weight was me-
asured before removing the kernels through a graduated
cylinder, where the water was placed in it to a certain extent.
When adding the fruits, the water was moved up, and the
reading value was taken on the cylinder, then, the average
size of one fruit was extracted by dividing the volume of
water. Joking on the number of fruits.

Fruit weight (g)

Fruit weight was calculated randomly, as the weights
of sixteen fruits were calculated from each replicator and
weighed using a sensitive balance; then, the average was
extracted by dividing the weight of the fruits by the total
number of fruits.

Total yield (kg palm™)

After harvesting the fruits for each palm sepa, avera-
gely, it was weighed by a field scale, and then the average
weight of the total yield for each treatment was extracted.

|
Results

The effect of chemical, organic and biological
fertilization and the overlap between them in the
percentage of set fruit (%) of date palm Khastawi .cv

Table 1 shows the significant effect of chemical fertili-
zation treatments on the contraction percentage, as the F,
treatment gave the highest set fruit percentage of 74.246%,
while the control treatment awarded the lowest set fruit per-
centage of 65.877%; the results showed that there were
significant differences as an effect of the adding of humic
acid, as the H, treatment gave the highest set fruit percenta-
ge of 76.427%, while the control treatment gave the lowest
contract percentage of 61.249%, the results showed that
there were significant differences for the biological fertiliza-
tion, as the treatment B, gave the highest percentage of the
contract amounting to 71.941%, while the control treatment
gave the lowest contract percentage of 68.795%. The ta-
ble results indicated significant differences in the percen-
tage of the contract due to the overlap of a combination
fertilizer and humic acid as the treatment F,H, excelled,
as it gave the highest percentage of 78.290%. In compa-
rison, the control treatment gave the lowest percentage of
50.753%. The results of the table showed that there were
significant differences in the percentage of the set fruit as a
result of an overlap between chemical and biological ferti-
lization, as treatment F B, gave the highest percentage of
75.452%, while treatment F B, gave the lowest percenta-
ge of 65.319%. The results of the table indicated that there
were significant differences in the percentage of set fruit as
a result of the overlap of humic acid and biofertilization, as
the H,B, treatment gave the highest set fruit percentage of
76.640%, while the H B, treatment gave the lowest percen-
tage of 57.333%. The table results indicated no significant
differences for the overlap of fertilizer combinations, humic
acid and biofertilization in the percentage of set fruit.

The effect of chemical, organic and biological
fertilization and the "overlap between them on the
percentage” of fallen (%)date palm Khastawi .cv

Table 2 shows the significant effect of chemical fertiliza-
tion treatments on the fallen percentage, as the F, treatment

gave the lowest fallen percentage of 25.29%, while the con-
trol treatment gave the highest fallen percentage of 33.10%;
the results presented that there were significant differences”
for humic acid, as the H, treatment gave the lowest fallen
percentage of 22.68%, while the control treatment gave the
highest fallen percentage of 38.17%. The results showed
significant differences for biological fertilization, "as treat-
ment B, gave the" lowest fallen percentage of 27.02%, whi-
Ist the control treatment gave the highest fallen percentage
of 30.44%, the results of the table indicated that there were
significant differences in the percentage of fallen as a result
of the overlap of fertilizer combination and humic acid , the
treatment F,H, gave the lowest fallen percentage of 22.19%
,whilst the control treatment gave the highest percentage
of 49.01%, and the results of the table showed that there
were significant differences in the percentage of fallen as a
result of the overlap of chemical and biological fertilization,
as the treatment F B, reached the lowest fallen percenta-
ge of 22.80%, whilst the treatment FOB1 gave the highest
percentage of 33.13%, the effects of the table indicated
that there were significant differences in fallen percentage
a result of the overlap of humic acid and biofertilization, as
the H,B, treatment reached the lowest fallen percentage of
21.78%, whilst the treatment H B, gave the highest fallen
percentage of 42.91%,the results of the table indicated that
there were significant differences in the percentage of fallen
as a result of the overlap of fertilizer combinations, humic
acid and biological fertilization. The treatment F,H,B, gave
the lowest fallen percentage of 20.62%, while the control
treatment gave the highest fallen percentage of 53.02%.

The effect of chemical, organic and biological
fertilization and the overla etween them on the
average fruit length (cm) of date palm Khastawi .cv

Table 3 shows the significant effect of chemical fertili-
zation treatments on the average fruit length, "as F, gave
the highest average" of 2.941 cm. In comparison, the con-
trol treatment gave the lowest average of 2.764 cm. The
results showed significant differences for humic acid, as the
H, treatment gave the highest average of 3.159 cm. In com-
parison, the control treatment gave the lowest rate of 2.434
cm. The results showed significant differences for biological
fertilization, as treatment B, gave the highest average of
2.905 cm, while the control treatment gave the lowest rate
of 2.775 cm. The table results indicated "that there were
significant differences in the average" length of the fruit due
to the overlap of fertilizer combination and humic acid, as
the F_H, treatment gave the highest average of 3.345 cm.

In comparison, the control treatment gave the lowest
average of 2.387 cm. The table results showed significant
differences in the average length of the fruit "as a result of
the" overlap of chemical and biological fertilization, as the
treatment F,B, reached the highest average of 3.023 cm. In
comparison, the treatment F B gave the lowest average of
2.683 cm. The results of the table indicated significant diffe-
rences in the rate of fruit length "due to the" overlap of hu-
mic acid and biofertilization, as the H,B, treatment reached
the highest average of 3.175 cm. In comparison, the control
treatment gave the lowest rate of 2.393 cm. The results of
the table indicated that there were significant differences in
the average length of the fruit as a result of the overlap of
fertilizer combinations, humic acid and biological fertiliza-
tion, as the F,H,B, treatment gave the highest rate of 3.382
cm, while the control treatment gave the lowest average of
2.353 cm.
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Chemical Fertilization (F) Humic acid (H) Bio Fertilization = FxH

B, B,

47936 = 53.569 | 50.753

FO HO
72.092 70175 | 71.133

Hl
79276 = 72.213 | 75.744

HZ
P, , 53.666 = 70.296 | 61.981
73503 | 77.933 | 75.718

Hl
72364  78.127 | 75.245

HZ
P, H, 70396 = 71.631 | 71.014
72.920 | 73.947 | 73.433

Hl
77.002 | 79.579 | 78.290

HZ

The effect of chemical fertilization

FxB v 66.435 = 65.319 | 65.877
0
r 66.511 | 75.452 | 70.981
1
r 73.439  75.052 | 74.246
2

Table 1. The effect of chemical, organic and biological fertilization and the overlap between them on the percentage of
set fruit (%) of date palm Khastawi .cv



Response of Date palm trees Phoenix dactylifera L. Khastawi cultivar to chemical, organic and biological fertilization

The effect of humic acid

HxB . 57.333 = 65.166 | 61.249
0
72.838  74.018 @ 73.428
H,
76.214  76.640 @ 76.427
H,
Biofertilization Effect (B) 68.795 | 71.941
LSD 5%
F H B HxF BxF BxH | BxHXxF
2.292 2.292  1.872 3971  3.242 | 3.242 NS

Table 1. The effect of chemical, organic and biological fertilization and the overlap between them on the percentage of

set fruit (%) of date palm Khastawi .cv

The effect of chemical, organic and biological
fertilization and the overlap between them on the
average fruit size (cm?®) for date palm .cv Khastawi

Table 4 shows the significant effect of chemical fertili-
zation treatments on the average fruit size, as the F, "treat-
ment gave the highest average" of 7.157 cm?. The control
"treatment gave the lowest average" of 6.180 cm®. The re-
sults showed significant differences for humic acid, as the
H, treatment gave the highest average of 7.275 cm?, whi-
le the control treatment gave the lowest average of 5.806
cm?, but the effect of biological fertilization was not signifi-
cant; the results of the table indicated that there were sig-
nificant differences in the average fruit size as a result of
the overlap of fertilizer combination and humic acid, as the
F,H, treatment gave the highest average of 8.065 cm?. In
comparison, the control treatment gave the lowest average
of 5.225 cm?®. "The results of the table showed that there
were significant differences in the average fruit size as a
result of the overlap of chemical and biological fertilization,
as the treatment F_B reached the highest average of 7.216
cm?, while the control gave the lowest average of 5.957 cm?®.
The results of the table showed that there were significant
differences in the average fruit size as a result of the over-
lap of humic acid and biofertilization, as the H,B, treatment
reached the highest average of 7.442 cm?, while the control
treatment gave the lowest average of 5.567 cm?. The table
results showed significant differences in the average fruit
size" due to the overlap of fertilizer combinations, humic
acid and biofertilization, as the two treatments, F,H,B, gave
the highest average of 8.180 cm®. In contrast, the control
treatment gave the lowest average of 4.526 cm?®.

The effect of chemical, organic and biological
fertilization and the overla{) etween them on the
average fruit weight (g) of date palm Khastawi .cv

Table 5 shows the significant effect of chemical ferti-

lization treatments on the average fruit weight, "as the F,
treatment gave the highest average" of 7.268 g. The com-
parison treatment gave the lowest rate of 6.283 g, and the
results showed significant differences for humic acid, as the
H, treatment gave the highest average of 7.736 g. In com-
parison, the control treatment gave the lowest average of
6.188 g, but the effect of biological fertilization was insignifi-
cant. The table results showed significant differences in the"
average weight of the fruit as a result of the overlap of fer-
tilizer combination and humic acid, as the F,H2 "treatment
gave the highest average" of 8.940 g. In comparison, the
control treatment gave the lowest average of 5.648 g. The
results of the table showed that there were no significant di-
fferences in the average weight of the fruit as a result of the
overlap of chemical and biological fertilization, the results
of the table showed that there were significant differences
in the average weight of the fruit as a result of the overlap
of humic acid and biofertilization, where the treatment H,B
gave the highest average of 7.880 g. In comparison, the
control treatment gave the lowest average of 6.112 g, and
the results of the table indicated that there were significant
differences in the average weight of the fruit as a result of
the overlap of fertilizer combinations, humic acid and biolo-
gical fertilization, as the F,H,B, treatment gave the highest
average of 9.113 g. In comparison, the control treatment
gave the lowest average of 5.133 g.

The effect of chemical, organic and biological
fertilization and the overlap between them on the total
yield of the palm (kg) of date palm Khastawi .cv

Table 6 shows the significant effect of chemical fertiliza-
tion treatments on the average weight of the total yield, as
the F, treatment gave the highest yield average of 52,431
kg. The control treatment gave the lowest yield average
of 48,399 kg. The results showed significant differences
for humic acid, as the H, treatment gave the highest yield
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Chemical Humic acid (H) Bio Fertilization FxH
Fertilization (F) BO Bl
FO HO 53.02 45.00 | 49.01
H1 47 .54 2640 | 36.97
H2 28.18 28.86 | 28.52
F1 HO 2473 30.35 | 27.54
H1 23.51 21.31 | 2241
H2 26.21 2593 | 26.07
F2 HO 21.48 24.03 | 22.76
H1 25.51 20.70 | 23.11
H2 23.75 20.62 | 22.19
The effect of chemical fertilization
FxB FO 33.08 33.13 | 33.10
F1 32.19 22.80 | 27.50
F2 26.05 25.14 | 25.59
The effect of humic acid
HxB HO 42 91 33.42 | 38.17
H1 24 .82 2586 | 25.34
H2 23.58 21.78 | 22.68
Biofertilization Effect (B) 30.44 27.02
LSD 5%
F H B | HxF BxF | BxH BxHXF
2.87 | 287 234 497 4.06 4.06 7.03

Table 2. Effect of chemical, organic and biological fertilization and the overlap between them on the percentage of fallen

(%)date palm Khastawi .cv

average of 58.148 kg, while the control treatment gave the
lowest yield average of 39.508 kg. The results showed that
there were significant differences for biological fertilization,
as treatment B, gave the highest yield average of 51,641
kg, while the comparison treatment gave the lowest yield
rate of 49.005 kg," the results of the table indicated that
there were significant variances as a result of the" overlap
of fertilizer combination and humic acid in the weight of the
total yield, as the F,H, treatment gave the highest yield
average of 59,064 kg. In comparison, the control treatment
gave the lowest average of 34.487 kg; the results of the

table showed that there were no significant differences in
the total yield as a result of the overlap of chemical and bio-
logical fertilization, the results of the table showed that the-
re were significant differences in the total yield as a result
of the overlap of humic acid and biofertilization, where the
H,B, treatment gave the highest average yield of 58.915 kg,
while the control treatment gave the lowest yield average of
36,700 kg. No significant differences in the total yield were
due to the overlap of fertilizer combinations, humic acid and
biological fertilization.
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Chemical Fertilization (F) Humic acid (H) Bio Fertilization | FxH

BO Bl

FO HO 2.353 2420 | 2.387
H1 2.863 2.752 | 2.807
H2 3.133 3.064 | 3.098

F1 HO 2.357 2457 | 2.407
H1 2.702 3.301 | 3.001
H2 2.989 3.081 | 3.035

F2 HO 2.468 2.549 | 2.509
H1 2.800 3.138 | 2.969
H2 3.309 3.382 | 3.345

The effect of chemical fertilization

FxB FO 2.783 2.745 | 2.764
F1 2.683 2946 | 2.814
E2 2.859 3.023 | 2.941

The effect of humic acid

HxB HO 2.393 2475 | 2.434
H1 2.788 3.063 | 2.926
H2 3.144 3.175 | 3.159

Biofertilization Effect (B) 2.775 2.905
LSD 5%
F H B HXF BxF BxH @ BxHXF

0.0817 0.0817 0.0667 0.1415  0.1155  0.1155 | 0.2001

Table 3. The effect of chemical, organic and biological fertilization and the overlap between them on the average fruit
length (cm) of date palm Khastawi .cv

I — ments in increasing the floral induction and the formation of
Discussion the principles of flowers and the maintenance of the vitality
of flowers and fruits, which reduces the falling out, Nitrogen
is included in the formation of amino acids as well as in the
synthesis of nucleic acids, proteins and other organic com-
pounds in the living cell, as well as its role in the manufactu-
re of hormones such as auxins and cytokinins that regulate

The increase in the productivity of fruits when increa-
sing the levels of mineral fertilizer NPK is due to the effect
of this fertilizer in increasing the percentage of fruit set and
reducing the fall of fruits as in Tables (1 and 2) and increa-
sing their weight, which occurred due to the role of the ele-
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Chemical Fertilization (F)

Humic acid (H)

Bio Fertilization  FxH

BO B1
FO HO 4.526 5923 | 5.225
H1 6.263 6.607 | 6.435
H2 7.083 6.680 | 6.881
F1 HO 6.006 6.200 | 6.103
H1 6.506 7.233 | 6.870
H2 7.063 6.693 | 6.878
F2 HO 6.170 6.013 | 6.091
H1 7.300 7.333 | 7.316
H2 8.180 7950 | 8.065
The effect of chemical fertilization
FxB FO 5.957 6.403 | 6.180
F1 6.525 6.708 | 6.617
E2 7.216 7.098 | 7.157
The effect of humic acid
HxB HO 5.567 6.045 | 5.806
H1 6.690 7.058 | 6.874
H2 7.442 7.107 | 7.275
Biofertilization Effect (B) 6.566 6.737

F H B FxH

LSD 5%

FxB HxB FxHxB

0.219 | 0.219 NS 0.380  0.310  0.310

0.538

Table 4. The effect of chemical, organic and biological fertilization and the overlap between them on the average fruit size

(cm?®) for date palm Khastawi .cv

vital processes in plants and encourage the growth of flower
buds. Auxins also inhibit the action of ABA in stimulating
the formation of the separation area. As for phosphorous,
it stimulates cell division and forms energy compound for-
mation'. Although potassium is not included in the compo-
sition of organic compounds, its role stabilizes acidity, and
PH, and osmotic regulation is necessary for enzymatic ac-
tivation and transport processes in membranes's. Also, the

reduction in precipitation may be attributed to the fact that
the increase in the concentrations of N, P, and K during the
different stages of growth and maturity led to a state of acti-
vity and rapid growth of the fruit tissues due to the process
of division and construction of these tissues and the large
size of the fruit and the expansion of its cells. Phosphorous
participates in the process of energy formation and conver-
sion and carbonyl average metabolism; potassium enters
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Chemical Fertilization (F)

Humic acid (H)

Bio Fertilization | FxH

BO Bl
FO HO 5.133 6.163 | 5.648
H1 6.433 6.217 | 6.325
H2 7.179 6.575 | 6.877
F1 HO 6.750 6.316 | 6.533
H1 6.304 8.592 | 7.448
H2 7.695 7.085 | 7.390
F2 HO 6.453 6.312 | 6.383
H1 6.303 6.661 | 6.482
H2 8.768 9.113 | 8.940
The effect of chemical fertilization
FxB FO 6.248 6.318 | 6.283
F1 6.916 7331 | 7.123
F2 7.175 7.362 | 7.268
The effect of humic acid
HxB HO 6.112 6.263 | 6.188
H1 6.346 7.157 | 6.751
H2 7.880 7591 | 7.736
Biofertilization Effect (B) 6.780 7.004

F H

LSD 5%

B FxH FxB HxB FxHxB

0.376 1 0.376 NS  0.651

NS  0.531

0.921

Table 5. The effect of chemical," organic and biological fertilization and the overlap between them on the average fruit

weight (g) of date palm Khastawi .cv

the building of fruits and seeds, maintains cellular pressure,
and regulates the permeability of cell membranes in the tis-
sues of the fruit, which facilitates the transfer of water to it
and maintains its vitality (16) and (17). Thus, the chances
of its falling are reduced. The effect of the mineral fertilizer
NPK on most of the characteristics of the palm fruit and the
yield led to a significant increase (Tables 3, 4, 5 and 6) due

to the role of significant elements, especially Nitrogen, in
increasing the size of the fruit by increasing the average
of the division of its cells and increasing the speed of the
carbonization process, which increases the amount of Pro-
cessed food and the role of potassium in transporting meta-
bolites and their accumulation in the fruits, which increases
the weight in them due to the increase in the dry matter
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Chemical Fertilization (F) ¥ Humic acid (H) @ Bio Fertilization FxH

BO B1
FO HO  31.818  37.155 | 34.487
H1  50.499 @ 53.698 | 52.099
H2 59446  57.777 | 58.612
F1 HO = 38.337  39.478 | 38.907

H1 @ 51.202 @ 58.285 | 54.743
H2 @ 58819 | 54.715  56.767
F2 HO = 39945 50.313 | 45.129
H1 @ 52497 @ 53.704 # 53.101
H2 = 58480 @ 59.648 @ 59.064

The effect of chemical fertilization
FxB FO @ 47254  49.543 | 48.399
F1  49.452  50.826 @ 50.139
F2 = 50307 @ 54.555 | 52.431
The effect of humic acid
HxB HO = 36.700 = 42.315  39.508
H1 @ 51.399 @ 55.229  53.314
H2 58915 57.380 @ 58.148

Biofertilization Effect (B) = 49.005 51.641

LSD 5%

F H B FxH  FxB HxB | FxHxB
2.868 2.868 2.342 4.968 NS 4.057 NS

Table 6. Effect of chemical, organic and biological fertilization and the overlap between them on the total yield of the palm
(kg) of date palm Khastawi.cv
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percentage of these fruits, as well as improving the water
condition of the fruits, which raises the turgor pressure of
their cells and thus increases their size. Nitrogen works in
the formation of proteins, nucleic acids, and several other
organic compounds in a living cell. Phosphorous is inclu-
ded in the composition of compounds with high molecular
weights, such as nucleic acids, various phospholipids and
enzyme auxiliaries. Potassium does not enter these com-
pounds but contributes to the osmotic regulation, enzymatic
activity and the transport process in membranes™ 8. (19)
explained that the growth of fruits after flowering depends
on processing a large part of the representative materials.
(20) indicated the effect of high concentrations of Nitrogen
and other nutrients on high dry matter accumulation.

In adding to the role of humic acid in raising the acidity
of the soil (reducing PH) to increase the readiness of the ad-
ded elements and trace elements that are already present
in the soil, so all these factors are combined to increase the
growth of fruits and the efficiency of the carbon metabolism
process, and then increase the amount of food manufactu-
red by this process, metabolism and movement The repre-
sentation substances and their accumulation in the fruits,
thus increasing the size and weight of the fruits and their
dry matter content and improving the water condition of the
fruit cells and this is reflected in the growth of the fruits and
thus increasing the total yield of the palm.The increase in
the accumulation of organic matter results in an increase in
the plant's absorption of nutrients and an increase in food
processing processes, and then an increase in the weight
of the fruit, which positively affected the length of the fruit,
and that the increase in the length and width of the fruit
may be attributed to the expansion of cells and an increase
in their size as a result of the accumulation of potassium
in the cells leading to the stabilization of pH for the cyto-
plasm, as well as maintaining and regulating the osmotic
pressure of the cells, leading to an increase in the size of
the cells?'. Biofertilizers also play a role in increasing cell
division and increasing their size, as well as increasing the
movement of the products of photosynthesis and nutrients
and thus converting them inside the fruit and thus reflecting
positively in its increase in weight??, where these organis-
ms are characterized by delivering the necessary elements
to the functional work centers well, and this is necessary
for the synthesis of chlorophyll, making food, improving the
processes of energy transfer, metabolism, cell division and
increasing their number?, perhaps these microorganisms
have fulfilled the plant's needs of some elements necessary
for growth, such as Nitrogen and phosphorous, in adding to
other compounds produced due to the active metabolic ac-
tivity of these organisms?* where these organisms affected
the activity of the tree and thus increased the manufacture
of nutrients as a result of the increase in photosynthesis,
which was positively reflected in the increase in the weight
of the fruit®. Also, biological fertilizers encourage biological
processes inside the plant, which increases the efficiency
of carbon metabolism and the accumulation of materials
manufactured in this process and its transmission from the
leaves and the rest of the branches to the fruits, and this
leads to an increase in the number of fruits and the average
weight of the fruit. In the end, an increase in the production
of fruits® and the improvement of the biological activity in
soil?, in turn, significantly increase the set percentage and,
thus, increase the total yield.

|
Conclusions

The study concluded by identifying the effect of fertilizer
combinations, humic acid and biofertilizers and the overlap
between them on the set fruit percentage, fallen percentage
and yield characteristics of the date palm fruits of the Khas-
tawi variety and to determine the optimal treatment for each
of the study factors.

|
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