Plant Production, Mansoura Univ., Vol. 12 (11):1173 -1178, 2021

Journal of Plant Production

Journal homepage: www.jpp.mans.edu.eg
Available online at: www.jpp.journals.ekb.eg

Reducing Mineral N in Ewais Mango Orchards Using different Organic

Fertilization Sources
Heba F. S. Ibrahim”

~

Cross Mark

Horticulture Department, Pomology Branch, Faculty of Agriculture, Minia University

ABSTRACT

This study was carried out during the 2018, 2019, and 2020 seasons, at private Ewaise mango
orchard located at west Samalout district, Minia Governorate, Egypt. An attempt to reduce mineral
nitrogen fertilizers partially in Ewaise mango trees orchards under sandy soil conditions by application of
a different organic fertilization namely (plant compost, chickens manure, and pigeon manure). Using
nitrogen fertilization with 70% as a mineral source and 30% as organic source was very effective in
improving all growth characteristics and yield per tree. Compared with using nitrogen completely in
inorganic form and 40% inorganic plus 60% organic, a gradual increase in leaf chemical composition as
well as physical and chemical characteristics of fruits reducing the percentages of inorganic nitrogen from
100% to 40% and at the same time increasing the percentages of organic fertilizers from 30% to 60%
caused a gradual increase in the quality of the fruit increasing in fruit weight, TSS%, total sugars, reducing
sugars and vitamin C and decreasing percentage seed weight, fruit peel % and total acidity%.The best
source of organic fertilizer was plant compost, chicken manure and pigeon manure in ascending order.
However , to improve Ewaise mango trees yield quantitively and qualitatively it is advisable to supply the
trees with the suitable nitrogen )1000 g N / tree - year) as 40% inorganic (Ammonium nitrate) + 60%

organic (20% plant compost + 20 chicken manure + 20% pigeon manure) for producing organic fruits.
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INTRODUCTION

Mango (Mangifera indica L.) belongs to the family
Anacardiaceae considered as one of the most important
tropical fruit of the world mango grows under a wide range
of climatic and soil conditions. In Egypt, mango ranks
second after citrus, whereas its total area of fruitful
orchards reached approximately 265509 fed. producing
about 1091535 tons of fruits (Egyptian Ministry of
Agriculture, 2019).

However, lower yield with poor quality is one of
the main problems facing mango grows in the newly
reclaimed lands particularly under sandy soil conditions
namely poor fruit set, High fruit drop, irregular bearing,
low productivity and malformation disease (Sayed et al.,
2009).

Nitrogen, as a plants nutrient is required by plants
incomparatively larger amounts than other nutrients. N is
an essential co- reorient of many compounds of plants such
as chlorophylls, enzymes, nucleotides, hormones, proteins,
and vitamins (Marchner, 1995).

Nitrogen deficiency generally results in stunted
growth and chlorotic leaf because lack of nitrogen limits
the synthesis of proteins and chlorophylls. This leads to
poor assimilation and results in premature flowering and
shortening of the growth cycle.

The presence of N in excess promotes the
development of the above - ground organs with relatively
poor root growth and fruiting (Mengel, 1984; Nijjar, 1985;
Mengel and Kirkby, 1987; Miller et al., 1990; Yagodin,
1990 and Marschner, 1995).
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Organic matter is the nonliving half of the organic
system in the soil, it is made up of simple nutrients,
protein, carbohydrates, lignin and some other complex
constitutes. These components play a crucial role in the
physical of the soil and help to bind the soil particles
together into stable aggregates. Organic matter creates a
sponge - like effect of the some water being retained and
only the surplus passes through. It was also able to attract
and hold nutrients on its surface. (Miller et al., 1990;
Angers et al., 1995; Dahama, 1999; Arutjumjan, 1999;
Obreza and Ozores, 2000 and Bonanzinga et al., 2010).

Organic fertilization would permit a reduction in
the use of agrochemicals. The positive action of these
nature biostimulants is attributed to their high content of
different vitamins, different nutrients, amino acids, organic
acid antibiotics and natural hormones such as IAA, GA3,
and cytokinins (Mengel and Kirkby 1987; Simon et al.,
1999 and Arutiumgan, 1999).

The positive action of organic fertilization on
enhancing water retention, enzymes, root development,
organic matter, availability of nutrients and fixation of
nitrogen as well as reducing soil pH and soil salinity and
soil pathogens was emphasized by several authors (Mengel
and Kirkby , 1987, Miller et al., 1990 and Goramnagar et
al., 2000).

The objective of this study was to select the best
proportion of inorganic and organic fertilization of nitrogen
that results in improving on some growth characteristics,
tree nutritional status, yield and fruit quality of Ewaise
mango trees grown under the sandy soil.
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MATERIALS AND METHODS

This investigation was conducted during their
consecutive seasons of 2018, 2019, and 2020. On twenty -
seven 16 years old Ewaise mango trees onto Succary
mango rootstock. The trees are grown in a private mango
orchard located in the west Samalout district, EI- Minai
Governorate. The uniform in vigor trees of Ewaise mango
(27 trees) was planted 6.0 x 6.0 meter apart. (116 tree/ fed.)
in sandy soil under a surface irrigation system with a water
table depth not less than two meters deep.

The results of the orchard soil analysis (according
to Black et al., 1965) are shown in Table (1) the selected
trees received all horticultural practices that applied in the
orchard except those dealing with N fertilization .

Table 1. Analysis of the tested soil

Constituent Value Constituent value
E.C. (1: 2.5 extract

Sand % 78.0 ppm) mmhos(25°C) 962

Silt % 12.0 CaCOz% 4.6

Clay % 10.0 M.O. % 0.9

Texture Sandy Total N % 0.07

pH ( 1:2.5 extract) 7.99 Awvailable P (ppm) 17

Available K (ppm) 122

The experiment included the following nine
treatments from inorganic (ammonium nitrate 33.5 % N),
organic (plant compost 2.0% N, chicken manure 2.5 % N
and pigeon manure 5.0 % N).

T1- Application of the suitable N (1000 g N / tree / year) as
100% inorganic source (2985.0 g ammonium nitrate
tree/ year).

To- Application of the suitable N as 70 % inorganic source
(2090 g ammonium nitrate tree/ year) + 30 % organic
source (15.0 kg plant compost / tree/ year).

Ts- Application of the suitable N as 70 % inorganic source
(2090 g ammonium nitrate tree/ year) + 30 % organic
source (12.0 kg chicken manure / tree/ year).

Ta- Application of the suitable N as 70 % inorganic source
(2090 g ammonium nitrate tree/ year) + 30 % organic
source (6.0 kg pigeon manure /tree/ year).

Ts- Application of the suitable N as 70 % inorganic source
(2090 g ammonium nitrate tree/ year)

+ 10 % organic source (4.0 kg chicken manure/ tree/ year)

+ 10 % organic source (5.0 kg plant compost / tree/ year)

+ 10% organic source (2.0 kg pigeon manure / tree/ year).

Te- Application of the suitable N as 40 % inorganic source
(1195 g ammonium nitrate tree/ year) + 60 % organic
source (24.0 kg chicken manure / tree/ year).

T+~ Application of the suitable N as 40 % inorganic source
(1195 g ammonium nitrate tree/ year) + 60 % organic
source (30.0 kg plant compost / tree/ year).

Te- Application of the suitable N as 40 % inorganic source
(1195 g ammonium nitrate tree/ year) + 60 % organic
source (12.0 kg pigeon manure / tree/ year).

To- Application of the suitable N as 40 % inorganic source
(1195 g ammonium nitrate tree/ year)

+ 20 % organic source (8.0 kg chicken manure/ tree/ year)

+ 20 % organic source (10.0 kg plant compost / tree/ year)

+ 20 % organic source (4.0 kg pigeon manure / tree/ year).

Each treatment was replicated three times, one tree
per each inorganic and organic fertilization of nitrogen was
added in the forms of ammonium nitrate (33.5 % N), plant

compost (2.0 % N), chicken manure (2.5 % N) and pigeon
manure (5.0 % N) in Table (2).

Ammonium nitrate as an inorganic nitrogen source
was divided into three equal batches and applied at the first
week of March, May, and July each season. Organic (plant
compost, chicken manure, and pigeon manure) were added
once in at first week of Jan each seasons.

Treatments were arranged in a randomized
complete block design (RCBD) with three replications for
each treatment, one tree for each.

Table 2. Analysis of the plant compost, pigeon manure,
and chickens manure fertilizers

Values

Parameters Plant  Pigeon  Chicken

compost _manure  manure
Cubic meter weight (kg.) 600.0 - -
Moisture % 29.0 - -
O.M. % 30.7 55.0 58.26
Organic carbon % 28.56 30.0 27.90
pH (1: 2.5 extract) 27.25 8.1 10.25
EC (ds/m) (1: 2.5 extract) 10.25 4.0 5.9
C/N ratio 14.28 - -
Total N % 2.0 5.0 25
Total P % 1.02 25 112
Total K % 121 2.0 121
Total Ca % 1.25 - -
Total Mg % 1.30 - -
Total Fe (ppm) 185 29.0 185
Total Mn (ppm) 37.55 22.0 16.6
Total Zn (ppm) 43.22 51.0 43.22

During 2018, 2019 and 2020 seasons the following

parameters were measured:

1- Some vegetative growth characters namely shoot
length (cm), number of leaves/ shoot and leaf area
(cm?) (Ahmed and Morsy, 1999). In the spring growth
cycle.

2- Plant pigments namely chlorophylls A, B, total
chlorophylls and total carotenoids (mg/ 1 g F.W.) (Von
Wettstein, 1957).

3- Percentages of N, P, K, and Mg in the leaves from non-
fruiting shoots of the spring growth cycle (Summer,
1985; Chapman and Pratt, 1965 and Wilde et al.,
1985).

4- Yield per tree is expressed in the number of fruits/ tree
and fruit weight (kg.).

5- Some physical and chemical characteristics of the fruits
namely fruit weight (g.), length and width (cm.) of
fruit, fruit peels % seeds %, pulp %, T.S.S. %, total
acidity (as a citric acid/ 100 ml juice, total and reducing
sugars (Lane and Eynon ,1965) and vitamin C content
(mg/ 100 ml juice) (A.O.A.C., 2000).

The proper statistical analysis was done and the

treatment means were compared using new L.S.D. at 5%

(Mead et al., 1993).

RESULTS AND DISCUSSION

1-Some growth characteristics:

Data in Table (3) clearly show that supplying
Ewaise mango trees with nitrogen as 70% inorganic N and
30% organic (plant compost, chicken manure, and pigeon
manure) significantly was very effective in stimulating the
four growth characteristics namely length shoot, the
number of leaves/ shoot, leaf area and shoot thickness in
the spring growth cycle. Compared with using completely
via inorganic nitrogen or when N was used as 40%
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inorganic N and 60% organic fertilization. This promotion
was associated with using plant compost, chickens manure,
and pigeon manure in ascending order. Using nitrogen as

70% inorganic nitrogen plus 30% organic (10% plant
compost + 10% chickens manure + 10% pigeon manure)
significantly was superior these growth characters.

Table 3. Effect of different proportions of inorganic and organic of nitrogen on some growth characteristics of
Ewaise mango trees during 2018, 2019 and 2020 seasons.

Different inorganic and organic fertilization Spring ?Q%C;t length Numbg;’]ggtleaves/ Le(%l:na)gea Shoot(érr::c;kness
treatment 2018 2019 2020 2018 2019 2020 2018 2019 2020 2018 2019 2020
T:-100 % AN 113 115 118 80 83 85 730 735 742 067 069 071
To- 70% AN+ 30% PC 122 126 128 90 92 95 744 750 755 077 079 081
Ta- 70% AN+ 30% CM 135 139 141 98 100 105 756 761 764 0.89 091 093
Ta- 70% AN+ 30% PM 146 150 153 112 115 120 770 775 780 091 096 099
Ts-70% AN+10% CM +10%PM +10%PC 163 170 173 120 125 130 790 802 805 095 100 103
Te- 40% AN +60% PC 95 93 95 50 55 60 690 700 705 061 062 0.63
T7 - 40% AN + 60% CM 99 100 102 60 65 68 702 7.0 715 062 064 066
To- 40% AN + 60%PM 101 102 105 65 70 7.3 7.0 714 718 064 066 070
To— 40% AN +20% CM + 20%PM +20%PC 110 112 115 75 80 82 723 730 734 066 069 0.71
New LSD at 5% 10 11 13 09 10 10 11 12 12 004 004 0.05

AN = Ammonium Nitrate
CM = Chickens Manure

A significant reduction in these growth characters
was observed when nitrogen was added via 40% inorganic
N 60% organic fertilizers . The minimum values were
recorded in the trees that received nitrogen as 40%
inorganic (ammonium nitrate) + 60% organic (plant
compost). Supplying the tree with nitrogen as 70%
inorganic (ammonium nitrate) + 30 % organic N fertilizer
(10% plant compost +10% chickens manure +10 % pigeon
manure) gave the maximum values. These results were
true during 2018 , 2019 and 2020 seasons.

2- Leaf chemical composition;

It is clear from the data in Tables (4, 5) that
chlorophyll a, chlorophyll b, total chlorophylls, total
carotenoids, N, P, K, and Mg in the leaves were
significantly enhanced in response to the application of the
suitable nitrogen via 70% inorganic ammonium nitrate)+

PM = Pigeon Manure
PC = Plant Compost

30% organic fertilizers (plant compost, chicken manure,
and pigeon manure) compared with using nitrogen
completely via inorganic nitrogen or when N was added
via 40% inorganic plus 60% organic fertilizers. The
promotion was gradually associated with reducing
percentages of inorganic N from 100% to 40% and
increasing organic N from 0.0 to 60% using pigeon manure
better than chickens manure and plant compost. The
maximum values of leaf pigment and N, P, K and Mg
(as%) in the leaves were recorded on the trees that received
nitrogen as 40% inorganic (ammonium nitrate) + 20%
plant compost + 20 % chicken manure + 20% pigeon
manure). While the lowest values were recorded on the
trees that were fertilized with nitrogen as 100% ammonium
nitrate (inorganic). These results were true during the three
seasons 2018, 2019, and 2020.

Table 4. Effect of different proportions of inorganic and organic of nitrogen on some plant pigment in the leaves of
Ewaise mango trees during 2018, 2019 and 2020 seasons.

Chlorophyll a

Different inorganic and organic fertilization (mg/L.0 g F.W)

Chlorophyll b
(mg/1.0g F.W.)

Total chlorophylls  Total carotenoids
(mg/ 1.0gF.W.) (mg/1.0g F.W.)

treatment

2018 2019 2020 2018 2019 2020 2018 2019 2020 2018 2019 2020

T1-100 % AN 33 34 35 10 11 11 43 45 4.6 09 09 10
T2- 70% AN+ 30% PC 37 39 41 13 14 16 50 53 5.7 10 10 11
Ts- 70% AN+ 30% CM 40 41 43 14 16 17 54 57 6.0 11 11 11
Ts- 70% AN+ 30% PM 41 42 44 15 17 18 56 59 6.2 11 12 13
Ts- 70% AN+ 10% CM + 10% PM +10% PC 45 46 48 17 19 20 62 65 6.8 13 14 15
Te- 40% AN + 60% PC 47 48 50 19 20 22 66 68 7.2 14 16 17
T7—40% AN + 60% CM 49 51 54 19 21 23 68 72 77 16 17 18
Ts- 40% AN + 60%PM 51 52 56 21 23 24 72 15 8.0 19 20 21
To—40% AN +20% CM + 20% PM +20%PC 53 54 59 23 26 27 76 80 8.6 23 24 24
New LSD at 5% 06 07 07 03 02 02 08 08 0.9 02 02 02

AN = Ammonium Nitrate
CM = Chickens Manure

PM = Pigeon Manure
PC = Plant Compost

Table 5. Effect of different proportions of inorganic and organic of nitrogen on some percentages of N, P, K and
Mg in the leaves of Ewaise mango trees during 2018, 2019 and 2020 seasons.

Different inorganic and organic fertilization Leaf N % Leaf P % Leaf K % Leaf Mg %

treatment 2018 2019 2020 2018 2019 2020 2018 2019 2020 2018 2019 2020
T1-100 % AN 1.45 1483 151 011 012 013 129 131 131 051 052 0.52
To2- 70% AN+ 30% PC 1.52 154 155 013 015 016 132 135 1.35 053 054 057
Ts- 70% AN+ 30% CM 1.65 166 168 015 016 0.17 136 1.37 1.38 055 057 0.59
T4- 70% AN+ 30% PM 1.70 172 174 017 018 019 138 139 140 056 058 0.61
Ts- 70% AN+ 10% CM + 10% PM + 10% PC 177 179 181 020 022 023 141 143 144 058 0.61 0.64
Te- 40% AN + 60% PC 1.80 182 185 024 026 027 142 143 145 0.60 0.63 0.67
T7—40% AN + 60% CM 1.83 185 188 027 029 030 146 147 148 061 0.64 0.69
Ts- 40% AN + 60%PM 1.90 191 191 029 030 031 150 151 152 0.63 0.66 0.72
To—40% AN +20% CM +20% PM +20%PC 194 194 196 033 034 035 155 156 1.57 0.72 0.74 0.81
New LSD at 5% 0.05 007 0.07 0.02 0.02 0.03 004 0.04 0.05 0.03 0.03 0.04

AN = Ammonium Nitrate
CM = Chickens Manure

PM = Pigeon Manure
PC = Plant Compost
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3-The yield:

It is obvious from the data in Table (6) that
fertilizing the trees with n as 70% inorganic (ammonium
nitrate) + 30 % organic (plant compost, chickens manure,
and pigeon manure), significantly improved manure of
fruits per tree and yield - tree rather than using nitrogen as
100% inorganic N as well as when N was added via
inorganic N at 40% regardless of organic fertilization. The
best organic manures in this respect were pigeon manure,
chicken manure, and plant compost in descending order. A
significant reduction in the yield per tree was observed
when nitrogen was added in inorganic N form at 40% and

60% organic. The maximum yield (43.5, 45.6, and 47.5
kg) during three seasons, respectively was observed when
the trees received nitrogen as 70% inorganic (ammonium
nitrate)+ 30 % organic (10% plant compost + 10 %
chicken manure + 10% pigeon manure). The yield of the
trees that were fertilized with nitrogen as 100% inorganic
N (ammonium nitrate) was (3.7, 35.7 & 37.4 kg) during
three seasons respectively. The percentage of increase on
the yield due to application of the previously promised
treatment over the control treatment reached 29.1 %, 27.7
%, and 27.0 % during 2018, 2019, and 2020 seasons,
respectively. These results were true during three seasons.

Table 6. Effect of different proportions of inorganic and organic of nitrogen on yield and some physical
characteristics of the fruits of Ewaise mango trees during 2018, 2019 and 2020 seasons.

Diferrtnorgacandoroane  NOTOSTUE O FUtwaRt e

fertilization treatment 2018 2019 2020 2018 2019 2020 2018 2010 2020 2018 2019 2020 2018 2019 2000
T:-100 % AN 2100 2150 2200 337 357 374 16051660 1700 800 811 815 613 620 625
T2~ 70% AN+ 30% PC 2150 2200 2250 357 376 33916601710 1730 811 820 822 622 626 629
Ta- 70% AN+ 30% CM 2200 2250 2300 381 401 41617301780 1810 831 833 836 636 640 642
Te- 70% AN+ 30% PM 2250 2300 2330 405 426 43818001850 1880 840 842 850 645 648 651
Ts- 70% AN+ 10% CM + 10%PM +109%PC 2350 2400 2460 435 456 47518501900 1930 855 858 86 655 659 662
Te- 40% AN +60% PC 1920 2000 2050 278 206 309 14501480 1510 7.11 716 718 566 571 577
T7—40% AN + 60% CM 1990 2050 2100 209 3L4 32815051530 1560 7.38 744 751 571 576 58
Te- 40% AN + 60%PM 2020 2080 2120 312 333 346 15461600 1620 755 760 766 580 586 589
To—40% AN +20% CM +20%PM -+ 20%PC 2100 2120 2150 332 346 35515801630 1650 766 7.70 7.76 586 591 598
New LSD at 5% 50 50 50 15 17 18 21 21 22 008 009 009 005 006 006

AN = Ammonium Nitrate
CM = Chickens Manure

PM = Pigeon Manure
PC = Plant Compost

4-Physical and chemical characteristics of the fruits

It was clear from the data in Tables (6 to 8) that amending the
trees with suitable nitrogen as 40% to 70% inorganic N
(ammonium nitrate) + 30% to 60% organic N (plant compost,
chickens manure and pigeon manure) significantly was very
effective in improving fruit quality in terms of increasing fruit
weight , fruit height, fruit diameter, pulp %, TSS %, total and
reducing sugars %, and vitamin C content and decreasing

percentages of seeds and fruit peel % weight and total acidity
comparing to used N as 100% inorganic. The best organic
manure in this connection was pigeon manure followed by
chicken manure and plant compost in this respect. Treating
Ewaise mango to trees with nitrogen as 40% inorganic
(@mmonium nitrate) plus 60% organic (20% plant compost +
20 % chickens manure + 20 % pigeon manure) gave the best
results concerning fruit quality.

Table 7. Effect of different proportions of inorganic and organic of nitrogen on some physical and chemical
characteristics of the fruits of Ewaise mango trees during 2018, 2019 and 2020 seasons.

Different inorganic and organic fertilization Seeds % Fruit peel % Pulp % TSS %

treatment 2018 2019 2020 2018 2019 2020 2018 2019 2020 2018 2019 2020
T1-100 % AN 10.7 108 108 180 179 178 713 713 714 138 140 142
T2- 70% AN+ 30% PC 101 100 100 176 172 170 723 728 73.0 141 143 145
Ts- 70% AN+ 30% CM 9.9 9.8 9.7 173 170 168 728 732 735 143 146 147
Ta- 70% AN+ 30% PM 9.7 9.5 9.6 170 16,6 165 733 739 741 144 147 149
Ts- 70% AN+ 10% CM + 10% PM + 10% PC 9.5 9.3 9.2 16.7 165 163 738 742 745 148 150 153
Te- 40% AN + 60% PC 8.3 8.2 8.0 16.2 16.0 160 755 758 76.0 159 16.2 16.5
T7—40% AN + 60% CM 8.0 8.0 7.9 161 158 158 759 76.2 76.7 162 165 16.7
Ts- 40% AN + 60%PM 8.0 8.0 7.8 158 157 156 76.2 763 764 164 16.7 169
To—40% AN +20% CM + 20% PM + 20% PC 7.5 14 7.3 155 152 150 77.0 774 774 168 171 173
New LSD at 5% 04 04 0.5 0.6 07 07 73 14 14 03 04 05

AN = Ammonium Nitrate
CM = Chickens Manure

PM = Pigeon Manure
PC = Plant Compost

Table 8. Effect of different proportions of inorganic and organic of nitrogen on some chemical characteristic of the
fruits of Ewaise mango trees during 2018, 2019 and 2020 seasons.

Different inorganic and organic fertilization Total(;)udlty Totaloj)ugars Reduu&% sugars V‘%l (J_r’{]?éel)OO

treatment 2018 2019 2020 2018 2019 2020 2018 2019 2020 2018 2019 2020
T1-100 % AN 0481 0490 0470 112 113 116 50 52 53 425 430 432
T2- 70% AN+ 30% PC 0411 0408 0400 11.7 119 120 53 55 56 44.0 452 455
Ts- 70% AN+ 30% CM 0400 0.395 0390 119 120 123 54 56 58 446 456 458
Ts- 70% AN+ 30% PM 0.395 0390 0385 119 121 124 54 57 57 449 460 46.3
Ts- 70% AN+ 10% CM + 10% PM + 10% PC 0380 0375 0370 126 127 128 59 6.1 6.2 46.0 475 479
Te- 40% AN + 60% PC 0375 0370 0360 134 135 137 65 66 68 462 79.0 495
T7—-40% AN + 60% CM 0370 0370 0360 136 138 139 6.7 69 69 47.0 502 50.3
Ts- 40% AN + 60%PM 0365 0.360 0.360 138 141 144 69 7.1 73 476 508 510
To—40% AN +20% CM +20% PM +20% PC 0345 0.340 0.340 142 143 145 74 75 7.7 480 516 520
New LSD at 5% 0.019 0017 0017 04 04 05 03 03 03 11 12 14

AN = Ammonium Nitrate
CM = Chickens Manure

PM = Pigeon Manure
PC = Plant Compost
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CONCLUSION

The promoting effect of different organic manure
namely (plant compost, chicken manure, and pigeon
manure) when applied at the optimum rate of the suitable
nitrogen on vegetative growth characteristics, leaf
pigments and nutrients, yield, and fruit quality of Ewaise
mango trees might be attributed to the positive action of
these organic manures in enhancing the soil. Organic
matter, water holding capacity, soil aggregation, and
aeration , nutrient transport, vitamins, natural hormones
and antibiotics as well as reducing soil pH, pathogens,
salinity leaching processes, and soil erosion consequently
enhancing soil fertility and the availability of most
elements and tree nutritional status (Gorammaar et al.,
2000; Obreza and Ozoresm, 2000; Wang et al., 2000 and
Venzon et al., 2001).

The results of (Mahmoud, 2012; Mohamed et al.,
2012; Ibrahiem,, 2012; Refaai et al., 2012; El- Khawaga
and Meklad, 2013; Omer, 2015; Ibrahiem et al., 2018 and
Hamed and Othman- Maha, 2021).
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