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PRELIMINARY STUDIES ON FERTILIZATION OF MANGO
TREES UNDER U.A.E. CONDITIONS
I- RESPONSE OF ALFONS MANGO TREES FOR ORGANIC
FERTILIZATION "CHICKEN MANURE"
[37]

El-Wakeel', H.F.
ABSTRACT

This study was done to investigate the possibility to use chicken manure as or-
ganic fertilizer partially in supplying Alfons mango trees by nitrogen fertilization
requirements through three consecutive seasons (2001, 2002 and 2003) at western
farm of Dibba Al- Fujaira Fruit Research station, in eastern coast of United Arab
Emirates (UAE) on 12 year old Alfons mango trees. The experiment contained five
combinations between the two nitrogen fertilizer sources, organic (chicken manure)
and inorganic (urea) at different ratios as follow (100 + 0%), (75 + 25%), (50+50%),
(25 + 75 %) and (0 + 100 %). All these treatment had equal nitrogen amount (900 g
actual nitrogen /tree /year).

The important results could be concluded as follow

1- Leaf dry mater percentage was not affected significantly by fertilization treat-
ments through three seasons.

2- Leaf mineral content differences among treatments were decrease gradually from
season to seasor. till it become insignificant differences in the third season {except
the increment of potassium which increase by increasing organic fertilizer per-
centage), may be this trend explain the beneficial of accumulative effect of or-
ganic fertilizer in this respect .

3- The differences among yield and fruit quality from seasen to season was in-
creased from first to third season to become significant in the last season where
the significant superiority of the two treatments of 50% & 25% organic nitrogen
fertilizer source to increase yield weight and clear improvement of fruit qualities .

It could be recommended to use chicken manure as nitrogen source of 25% or

50% from annual addition under the condition of this study. It has economic benefit

by using secondary product and fom healthy view point to reduce or prevent min-

eral food human pollution and aiso environmentally to evasive of these wastes.
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INTRODUCTION

Mango is one of the oldest fruits cul-
tivated by man for his use. Mango con-
sider one of tropical and sub tropical fruit
crop. Eastern coast of United Arab Emir-
ates (UAE) lei in sub-tropical region is
the best climate needed for mango trees
that is parallel to its original home cli-
mate. Mango consider the second impor-
tant fruit crop after date palm in UAE..
The reduction of chemical fertilization
and the use of natural products become
recent irend in the world. Consequently,
it is very important to study the response
of Alfons mango trees for application of
organic fertilization “"chicken manure"
application. Gandhi {1955) cleared that,
20 b of FYM, 5 Ib of bonemeal and 10
Ib of wood ash should be applied for 1-
year old mango plants which should be
increased each year by one Ib of FYM, 1
Ib of bonemeal and 2Ib of wood ash till
9- years old trees get 100 Ib of FYM, 15
Ib of bonemeal and 30 Ib of wood ash.
Bose ef al (1998) recorded that, although
the practice of manuring mango orchards
existed in India long before the end of the
nineteenth century, the habit of applying
in regulated doses was not known. Man-
sour and Ahmed (1998) working on
productivity of Hindi Bissinara mango as
influenced with the application of filter
mud and farmyard manure. They revealed
that, the best results with regard to yield
and fruit quality of Hindi Bissinara man-
goes were obtained owing to using filter.
mud at rate of 300g N/tre¢ and the rest
amount (600 gN/tree) was added via any
mineral N source. Elkohbia (1999) work-
ing on the response of Washington Navel
orange to organic fertilizer "biohumas”
and cattle manure application. She no-
ticed that, the increasing of the organic

El-Wakeel

fertilization doses caused an increase in
the N, P, K content .Also significant in-
crease in leaves Fe, Zn and Mn content,
shoot length and yield was noticed by
increasing the organic fertilization doses.
Raghupathi and Bhragava (1999) re-
corded that, the optimal levels of leaf
nutrients of Alfons mango trees as fol-
lows: N (0.77-1.65%) P (0.22-0.44%) K
{0.77-1.73%) Ca (0.76-1.63%) S (0.35-
1.31%) Fe (657-96lppm), Mn (13-
408ppm), Za (7.71-18.3ppm), Cu (14.3-
17.8ppm). The plant Mg content was low
in all orchards surveyed .A yield level
from 5.4 to 7.4 th was possible for Al-
fons mango when soil nutrients were in
the optimum range. Vega and Molina
(1999) mentioned that, 66 kg N / h would
be the best for high commercial fruit
yields of Tommy Atkins cv. Mango trees.
Awad (2000) reported about the effect of
irradiated poultry manure on growth and
leaf nutrient content of Flameseedless
that, generally, tested treatments en-
hanced most growth parameters such as
plant height, root length, number of
leaves / plant, total chlorophyll conmtent
and dry matter (leaf and stem), moreover
exceeded leaf nutrients coantent of N, P,
K, Ca, Mg, Zn, and Fe . The soil applica-
tions of dry poultry manure either irradi-
ated or unirradiated as well as soil appli-
cation of water extract of irradiated dry
poultry manure were the superior treat-
ments in this respect . '

MATERIAL AND METHODS

This study was carried out through
three successive seasons (2001, 2002 and
2003) in western farm of Dibba Al- Fu-
jaira Fruit Trees Research station, in east-
emn coast of UAE. Twelve year old Al
fons mango trees budded on seedy root-
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stock. The soil analyses are shown in

Table (2) and bubbler irrigation system

was used with well water (350 ppm salts).

Planting distance was 7.5 % 7.5 meters

apart. Sterilized pallet of chicken manure

and urea (46% N} were used in this work.

Mansour and Ahmed (1998) recom-

mended 900 g actual amount of nitrogen /

mango tree a year which was the basic

amount for counting the manure quantity

per tree. Five combinations between

chicken manure (as organic source) and

urea (as inorganic source) were carried

out as follow:

1-100 % chicken manure (CM) 22.5 kg/
tree + 0 % urea (U) 0.00 kg/tree.

2 75 % CM 16.80 kg/tree + 25 % (U)
0.435 kg/tree.

3- 50 % CM 11.25 kg/tree + 50 % (U)
0.90 kg/tree.

4-25% CM 5.63 kg / tree + 75 % (U) 1.35
kgftree,

5- 0% CM 00.00 kg/tree + 100 % (U) 1.8
kg/tree.

The treatments were amranged in a
randomized complete block design in a
simple experiment with four replicates for
sach treatment and each replicate was
represented by one tree. The organic and
inorganic combination treatments were
added from October to May in three equat
doses. Chicken manure fertilizer analysis
is shown in Table (1).

The first vegetative growth cycle be-
gin in the fi'st week of January under the
experiment conditions, from these shoots
sample of twenty leaves 4-6 months age
were collected at random from each rep-
licate. The leaves samples were washed
several times with tap water then rinsed
with distilled water, dried at 70°C in an
electric oven, grounded in electric mill
and digested according to (Chapman
and Pratt, 1961), Nitrogen analyses was

determined by MicroKjeldahl according
to {A.O.A.C., 1990). Phosphorus was
determined by the method of (Truog and
Meyer, 1929). Potassium was determined
by the method of the flame photometer
according to the method of (Brown and
Lilleland, 1946). Calcium and magne-
sium were determined by titration against
versenate solution (Chapman and Pratt,
1961). The vield and fruit quality were
recorded at first and third seasons only
because at second season strong wind
caused lost in the yield in most replicates.
The yield (kg/tree) and number of fruits
per tree were recorded at fiuit mature
stage (Last week of June). Samples con-
sisting of ten mature fruits were randomly
taken from each replicate to determine,
average fruit weight (g), fruit length (cm),
fruit width (cm), fruit thickness (cm),
total soluble solids percent, total acidity
percent and vitamin C content (according
to A.O.A.C, 1985). Data obtained
throughout this study were statistically
analyzed using the analysis of variance
method as reported by (Sanedecor and
Cochran, 1980), and the differences be-
tween means were differentiated by using
Duncan’s range test.

RESULTS AND DISCUSSION

1- Effect of organic and inorganic com-
binations on leaf dry matter per-
centage

Data presented in Table (3) showed an
insignificant response of leaf dry matter
percentage to different N fertilization
treatments during 3 experimental seasons.
But it could be noticed that highest values
of leaf dry matter percentage were re-
corded by 4®; 3" and 2™ treatments (25%
organic fertilizer + 75% inorganic one);
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Table 1. Analysis of chicken manure fertilizer used in the present study (Dry matter

basis)

ganic pH N P K Ca Mg Na  Moistwe /Y

matter ratio  otensity
) o, 0, 10, ) a, a, 10 065g
90% 635 4% 48% 3.7% 103% 086% 0.45% 9.94% 8.7 i
Table 2. Chemical and mechanical soil analysis
Chemical analysis
Milliequivalent / liter
S.P. CaCo; pH ECe Cations Anions (%)

% mmbos

Cat+ Mg+ Na+t K+ €0 HCO; Cl-

300 40 8.21 .93 i6 58 272 332 NNl 7.0 40, 3352

ppm

N P K Ca Mg

274 19.10 173.2 369.2 7.7

Mechanical scil anaiysis

%
Texture
Clay Silt Sand
3.96 3.80 90.24 Sand
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Table 3. Effect of different organic and inorganic fertilization treatments on leaf
dry matter percentage of Alfons mango trees through three seasons

(2001, 2002 and 2003)
First season  Second season  Third season

Treatments 2001 2002 2003
1-O.F. 100% + L.F. 0% 42.27a 39.83a 38.92a
2-0O.F. 75% + LF.25% 45.54a 40.42a 40.23a
3-0.F. 50°% +LF. 50% 46.09a 42.21a 39.00a
4-QF. 25% +1F.75% 46.96a 38.65a 38.83a
5-0O.F. 0%+ LF. 100% 44.24a 38.49a 39.63a

O.F. = organic fertilizer LF. =inorganic fertilizer
Values having the same letter within the same column are not statically different at 5%

level,

(equal proportions of organic and inor-
ganic fertilizers) and (75% organic fertil-
izer + 25% inorganic fertilizers) during
1% 2™ 3™ seasons respectively. However
obtained results explain that leaf dry mat-
ter percentage did not Follow firm trend
in response to different combinations of
organic and inorganic fertilizer, but it
could be concluded that 37 treatment
organic and inorganic fertilizer at 50:
30% exceeded relatively other one as an
average of 3 seasons was concerned.

2- Effect of organic and inorganic
combinations on leaf mineral con-
tents

Data presented in Table (4) showed
leaf mineral nitrogen, phosphorus, potas-
sium, calcium, magnesium, iron, zinc,
and manganese content in 3 seasons
study.

Nitrogen: leaf nitrogen percent was af-
fected significantly in first season only,
where it was increased significantly by
fifth treatment (100% LF.) as compared
to first, second and third treatments,
Meanwhile in the second and third sea-
sons no significant differences were no-
ticed among treatments in leaf nitrogen
content. On the other hand, it could be
generally concluded that leaf N content
was relatively increased by both 4% and
5% treatments especially as an average of
1* and 3" seasons was concerned.

Phosphorus: leaf phosphorus percent
was significantly affected in first season,
where first treatment (100% O.F.) had
highest significant value compared to any
other treatment. In second and third sea-
sons differences in leaf P content among
treatments were so slight to reach level of
significance.
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Table 4. Effect of different organic and inorganic fertilization treatments on leaf

mineral content of Alfons mango trees through three seasons (2001,
2002 and 2003)

Leaf mineral content %
Treatments N P K Ca Mg

First season 2001

1-0.F. 100% + LF. 0% 1.01d 0.19a 0.72ab  1.40c 0.72a
2-0.F. 75%+1F.25% 1.04cd 0.15¢ 0752  1.58¢c 0.62a
3-0.F. 50%+1F. 50% 1.10be 0.17b  0.70b  1.58¢ 0.63a
4-0.F. 25% +1F.75% 1.16ab  0.15¢ 0.55d 1.8la 0.67a
5-0.F. 0%+LF.100% 122a 0.l4c 0.65¢ 1.61b 0.77a

Second season 2002

1-O.F. 100% + LF. 0% 1.18a  0.16a 0.32b 1.33a 0.51a
2-0.F. 75% +LF.25% 16la 0.13a L10a  L.12b 0.60a
3-0.F. 50% +LF. 50% 1.26a 0.18a 0.82b 0.96b 0.56a
4-0.F. 25%+LF.75% 1.24a 0.182 092ab 1.07b 0.6%a
5-0.F. 0% +LF.100% 124a 0.17a 0.97ab 1.12b 0.6%9a

Third season 2003

1-O.F. 100% +LF. 0% 1.01a  0.18a 1.172 0.79b 0.46b
2-0.F. 75% +1F.25% 093a 0.16a 072¢ 098a 0.47b
3-0.F. 50%+LF. 50% 0.86a  0.13a 1.o4b  0.78b 0.48b
4-0.F. 25% +LF.75% 1.05a  0.18a 0.76c  0.82b 0.34c
5-0.F. 0%+LF. 100% 1.04a 0.i5a 1.07b 0.92a 0.66a

O.F.= organic fertilizer LF. =inorganic fertilizer
Values having the same letter within the same column are not statically different at 5%
level.
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Potassium: leaf potassium percent
showed higher sigrificant value with sec-
ond treatment (75% O.F. + 25% LF))
compared to third ,fourth and fifth ones
but it had insignificant difference com-
pared to first treatment in first season . In
second season the same treatment (second
treatment) recorded higher significant
value than that of first and third one but it
lack significance compared to fourth and
fifth treatments. In third season first
treatment (100%O0.F.) had highest sig-
nificant value compared to any other
treatment.

Calcium: leaf calcium percent was
higher significant with fourth treatmeunt in
first season, and first treatment in second
season compared to any other treatment
but fifth treatment and second one in
third season showed higher significant
values compared with other treatments .

Magnesium: leaf magnesium percent
showed insignificant differences among
treatments in all studied seasons. But it
could be noticed that fifth treatment
(100% LF.) showed highest value com-
pared to other treatments in studied sea-
sOn.

Finally: it could be concluded that, the
use of chicken manure at 22.5kg/tree a
year may be enough to recover the need
of Alfons mango tree of macro-nutrient.
These results are in harmony with those
found by Mansour and Ahmed (1998).

3- Effect of organic and inorganic com-
binations on yield and fruit quality
of Alfons mango tree

Concerning field experiment as
number of fruits per tree, Data pre-
sented in Table (5) showed that in first

season, fourth treatment showed higher
significant value compared with second
one but it was not with others however
difference was significant as compared to
2" only. In third season, third treatment
recorded higher significant value com-
pared to any other treatment.

Regarding to yield/tree (Kg) fruit
weight (g), Concerning the yield kg/tree
third and fourth treatments recorded
higher yield (kg/tree) during both sea-
sons. However, differences were more
pronounced in 3" one and significant as
compared to any of 3 other ones, while in
1" season the superiority of the aforesaid
two treatments were less pronounced and
didn’t reach level of significance except
with comparing to 1¥ treatment only.

As for fruit weight(g), no significant
differences among treatments were re-
corded in first season, but in third season
fourth and fifth treatments recorded
higher significant fruit weight compared
to others.

Regarding to fruit dimensions, Table
(5) dispiays that the least of fruit length
value was always in concomitant to the
Alfons trees subjected to the second N
fertilization treatment (75.0% O.F. +
25.0% I F.) during 1% and 3" experimen-
tal seasons. However the decrease was
significant during 3" season only, espe-
cially as compared to either, 1%; 4™ or 5®
treatments. As for the fruit width, it is
quite clear that the same trend previously
discussed with fruit length was also de-
tected, but the variances were relatively
proncunced with fruit width. Herein, the
4% and 5% treatments surpassed statisti-
cally the 2™ one during both seasons, as
well as 1% and 3™ treannents resulted also
in significant increase in fruit width over
the 2™ ftreatment during 3" season.
Meanwhile, the fruit thickness followed

Annals Agric. Sci., 50(2), 2005



58

i

El-Wakeel

Table 5. Effect of different organic and inorganic fertilization treatmants on the yield,
fruit dimensions and fruit chemical properties of Alfons mango trees through
first and third seasons (2001 and 20603)

Yield Fruit physical propertics Fruit chemical properties
First season 2001
TS e of  Yield  Fru Thick

No. o ie ruit . ick- Lo

fuit  kg/  weight Le;'g‘m V‘L’:’m ness  T.5.8. Ac:f"y Ve

ftree tree Iz cmn °
1-0.F. 100% +

273ab 78 280a 872 7.lbe 6.7ab 14.1b L18b  351d
L.F. 0%
2-0.F. 15% +

2406  97ab 312a $2a 6.9¢c 6.6b i5.6a 138ab 63bc
LF. 25%
3-0.F. 50%+

297ab  108a  328a 8.6a 7.1be 6.7b 15.4a 1146 56¢cd
LF.50%
4-0.F. 25%+

3lla Hia 327 86a 7.3ab 6.7b 150ab 1.60a 9%5a
LF. 75%
50.F. 0%+

289ab S0ab  300a 8.6a 7.6a 12a 15.6a 1206 655
1.F. 100%

Third season 2003

1-0.F. 100% +

138be 25%¢ 211d 9.0a 1.6 7.2ab i5.1a 097ab 53d
LF. 0%
2.0.F. 75% +

119d 3le 258¢ 3.2b 7.le 6.5b 16.3a 1.13ab 76b
LF. 25%
3-0.F 0%+

167a 48a 286b 8.7ab 1.7 7.0ab 1582 035lc  65¢c
LF. 50%
4-0.F. 25%+

1496 46a 313a 8.92 1.7b 7.2ab 16.3a L17a  52d
LF.75%
53-0.F. 0%+

124¢cd 41b 330a 92a 8.1a T4a {5.7a 0.93b 97a
LF. 100%

O.F. = organic fertilizer LF. =inorganic fertilizer
In the second season {2002) yvield of most replicates were lost by the cause of strong wind

Values having the same letter within the same column are not statically different at 5% level

Annals Agric. Sci., 50(2), 2005




Response of alfons mango for organic fertilization

the same trend of fruit width which re-
flects the superiarity of 5™ fertilization
treatments i.e., 100% of N applied in in-
organic form.

Concerning the fruit chemical proper-
ties i.e., fuit juice total soluble solids
(TS55%); *otal acidity and vitamin C con-
tents as influenced by different N fertili-
zation treatments, data obtained during
both 2001 and 2003 seasons revealed that
each chemical property followed its own
trend of response,

Anyhow, the least fruit soluble TS8%
was in closed relationship to the 1% N
fertilization i.e. 14.1 and 15.1% during 1%
and 3" experimental seasons, respec-
tively. However, the decrease was sig-
nificant as compared to either 2 or 5™
treatments during I* season only, while
2" 37 or 5 {reatments during 1 season
only, while in the 3™ season it didn’t
reach level of significance. On the con-
trary, the highest TS5% was achieved by
2" and 5™ treatments during 1* season
(16.6%), while in the 3 season fruit of
Alfons mango trees subjected to 2% 4
treatments (75.0% O. F, + 25.0% inor-
ganic form) and (25.0% OF. + 75.0%
inorganic form) were relatively the
reached in their juice total soluble solids
{16.3 and 16.8%).

As for the fruit juice total acidity per-
cent, Table (5) displays that 3™ N fertili-
zation treatment (N applied at equal ratio
of organic and inorganic forms —
50:50%), resulted in inducing the poorest
‘Alfons mango fruits with the acidity con-
tent (1.14 and 0.5% during 1* and 3
seasons, respectively, Differences were
more pronounced and significant in 3"
season as compared to the analogous val-
ues of 4 otker treatments, while in 1% sea-
son it was significant as compared to 4%
treaitnent (25.0% organic + 75.0% inor-
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ganic form) only. The reverse was true

with fruits of 4® treatment (25.0% org. F.

+ 75.0 inorganic F.) which characterized

by their relative higher acidity contents

rather than other N fertilization treat-
ments during both ™ and 3" seasons.

Nevertheless, vitamin C content,
didn't follow fruit juice trend of response
to N fertilization treatments during both
1* and 3™ seasons. On the other hand, it
could generally noticed that 5% treatment
(100% inorganic form) induced fruits
relatively richer in their vit. C content
during 3™ season.

Depending upon the obtained results
regarding the response of different
growth, yield, fruit quality and nutritional
status to the investigated N fertilization
treatments (representing various ratios of
organic/ chicken manure and inorganic /
urea forms) which pointed out that varia-
tion between such treatments in most
cases were too slight to be safety ne-
glected. So it could be easy concluded
that using chicken manure as a source of
25 or 50% of N fertilization program un-
der similar environmental condition could
be recommended practically for achieve
the following economic and beneficial
aims:

i- An active mean form the economic
point of view for utilization by -
product of one secondary product
chicken manure “ to supply soil with
the depieted nutrient elements.

2- Safety mean of fertilization by which
a clean edible product could be gained
from the nutritional and healthy stand-
points of human — beings.

3- Keeping the enironmental free form
such waster.

These results are in harmony with
those found by Mansour and Ahmed
(1998).
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