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ABSTRACT

This trial was carried out during the two successive seasons
(2005 and 2006) on 25 years old Egyptian Mandarin trees budded on
sour oronge rootstock grown in loamy soil. The trees were fertilized
with nitrogen at 1000 g/tree in different organic sources (cattle,
chicken and compost) alone or enriched with biofertilizer application.
Fruit set %, fruit drop %, yield / tree, fruit quality and leaf mineral
content were determined in both seasons. The obtained results showed
that fertilizing trees with mineral and organic N sources accompanied
with biofertilizer or organic source as chicken or cattle manure at 75
% with biofirtilizer as well as 100 % without biofirtilizer significantly
increased fruit set, yield as number of fruits and weight Kg/ tree , fruit
quality and leaf mineral content. So, it seems that yield and fruit
quality of Egyptian Mandarin trees could be improved by fertilizing
with 75% mineral (N) 3.6kg ammonium sulfate +25% (N) organic
fertilization 14.5 kg cattel manure+ 0.5 kg biofirtilizer as micropen,
or 75 % as chicken or cattle manure + 0.5 kg micropen.

Key words: Mineral, Organic, Biofertilizer, Egyptian Mandarin, Fruit
quality and leaf mineral content.

INTRODUCTION
Application of organic fertilizers in citrus orchard is a
production system avoids or largely excludes the use of synthetic
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chemical fertilizers. It depends on using recycled animal manure and
arm residues to produce compost for enhancing biological cycles,
improving soil fertility and avoiding all forms of pollution that may
result from conventional agricultural techniques.The use of organic
materials as nitrogen source is being considered the best management
practice for nitrogen management because organic N is released to the
plant more gradually than water soluble inorganic N fertilizer (Nijjar,
1985). Biofertilizer are microbial inoculants (preparations containing
living micro organisms) which enhance production by improving the
nutrient supplies and their crop availability. There are a number of
inoculants with possible practical application in crops where it can
serve as useful components such inoculants may help in increasing
crop productivity by increasing biological N fixation (BNF) (Saber,
1993).Availability or uptake of nutrients through solubilization or
increasing absorption, stimulation of plant growth through hormonal
action or antibiosis or by decomposition of organic residues (Wani &
lee, 1995).

It has been reported that growth, yield and fruit quality of citrus
were greatly improved by the application of organic N fertilizers aside
from mineral N forms (Ouyang & Ouyang 1998; Ebrahiem &
Mohamed, 2000; Obreza & Ozores, 2000, Fouad-Amera et al. 2002
and Gamal & Ragab, 2003).

The objective of this study was to demonstrate the effect of
different organic fertilization sources on fruit set %, fruit drop %,
yield, fruit quality and leaf mineral content.

MATERIALS AND METHODS

This study was initiated during 2005 and 2006 seasons on 25
years old Egyptian mandarin trees (Citrus reticulata, L.) budded on
sour orange rootstock (Citrus aurantium, L.) and planted at 5 x 5
meters under basin irrigation system. The selected trees were at the
"off" year, going to "on"year bearing in 2004 and 2005 seasons. The
trees are grown in a private orchard located at El-Kalubia Governorate
Egypt. The texture of the tested soil is loam. Physical and chemical
properties of the soil at a level of (0.0- 30 cm) and (30-60 cm) were
determined according to Wilde et al., (1985) and data are shown in
Table (1).
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Table 1: Physical and chemical analysis of experimental soil.

Physical analysis
Soil depth | Sand % | Silt% | Clay% | Testure | pH | EC(dsm) | CaCo3 % | Organic

matter %
0-30cm 10.8 44 45.2 loam 84 0.5 1.2 1.6
30-60 em 12.8 44 43.2 loam 8.4 0.4 2 1.1

Chemical analysis
Soil depth N% P% K% Ca% | Mg% | Fe(ppm) | Zn(ppm) | Mn( ppm)
0-30cm 0.13 0.6 0.9 42 1.1 78 34 3.1
30-60em | 010 0.6 0.6 34 0.9 55 24 1.8

The recommended level of N fertilization by Ministry of
Agriculture is 1000 g N / tree / year in both organic and mineral forms
as100% rate.

The experiment included the following nine treatments:

1- Control (75% mineral N + 25 % N (cattle manure source)).

2- 100 % N (cattle manure source).

3- 100 % N (chicken manure source).

4- 100 % N (compost source).

5- 75 % N (cattle manure) + micropen at 0.5 kg/tree.

6- 75 % N (chicken manure) + micropen at 0.5 kg/tree.

7- 75 % N (compost) + micropen at 0.5 kg/tree.

8- 75 % mineral N + 25% N (cattle manure) + micropen at 0.5 kg/tree.

9- 56.2 % mineral N +18.8 % N (cattle manure) + micropen at 0.5
kg/tree.

The experiment was set in a randomized complete block design
with three replicates and two trees per each.

The analyses of organic fertilizers were used as cattle manure,
chicken manure and compost EI —Neel are shown in table (2).

The biofertilizer micropen was produced by the General
Organization for Agriculture Equilization Food (GOAEF), Ministry of
Agriculture Egypt. based on 0.5 kg / tree peatmos mixed with soil
holes around the trunk of the tree and was directly irrigated after
covering the holes with soil.
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Table 2: Compositional analysis of Cattle manure, Chicken
manure and compost El-Neel.

Cattle manure Chicken manure Compost El-Neel
Character First Second First Second First Second
season season season season season season
pH 8.5 9 10.2 8.8 7.6 7.5
EC(ds/m) 12 8.6 16.1 6.8 3.2 52
CaC03 % 3.2 4 17.5 15 5 4
Organic 31.5 25 28.5 27.1 47 30
matter %
N% 1.72 1.60 1.30 1.40 1.60 142
P % 0.7 0.6 1.1 0.5 0.2 0.4
K% 1.3 1.5 2.2 1.8 0.7 1.1
Ca% 44 4.5 3.8 4 3.9 4
Mg % 0.5 0.4 0.6 0.7 0.5 0.8
Fe ppm 25.8 47.6 78.5 77 47 45
Zn ppm 6.3 4.9 8§3.2 253 84.7 80
Mn ppm 11.1 32.2 32.6 284 322 30

Each of different organic manure sources were added in the first
week of January and mineral nitrogen as ammonium sulphate (20.6 %
N) was added at three equal batches in the first week of March, May
and August. All horticultural practices were carried out as usual.

Fruit set and fruit drop were estimated as follows.

No. of fruitlets
Fruit set (%) = x 100
No. of flowers

No. of dropped fruits
Fruit drop (%) = x 100
No. of initial set fruitlets

Fifty mature leaves, seven months old from non fruiting and non
flushing shoots in the spring growth cycle were selected according to
Nijjar (1985) and taken at random in the 1st week of September. The
leaf content of N, P, K, Ca, Mg, Zn, Fe and Mn on dry weight basis
were determind according to Jones & Embleton (1969).

Leaf samples were dried and ground them digested using
sulphoric acid and oxygen peroxide according to Jackson, (1958).
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Total nitrogen was determined by modified MicroKjeldahl procedure
according to Pregl (1945). P (%) was estimated as described by
Chapman & Pratt, (1961).K (%) Flamephotometerically determined
according to Brown & Lilleland, (1946). Ca (%), Mg (%), Fe, Zn and
Mn (ppm) were determined by using Perkin Elmer Atomic absorption
spectrophotometer Model 305 B (Piper, 1958).

At harvest time, color break under the experimental conditions
(the mid of December for both seasons), the yield expressed in weight
(Kg) and number of fruits per tree was recorded then a random sample
of fruits (20 fruits from each tree) was picked to determine the some
physical and chemical properties as average Fruit weight (g), Fruit
volume( ml ), Fruit height (cm), Fruit diameter (cm), pulp weight (g),
peel weight (g),Juice volume(ml) and Juice %, Then in the juice
,S.S.C %, titratable acidity % , SSC/ acid ratio and L. ascorbic acid
were determined according to the methods outlined in A.O.A. C.
(1985).

All the obtained data were statistically analysed according to
Snedecor & Cochran, (1980). The means were separated by Duncan’s
multiple range test Duncan, (1955).

RESULTS AND DISCUSSION

1-Effect on fruit set and fruit retention percentages

As shown in Table (3&4) different studied treatments failed to
affect initial fruit set in the first season, where it ranged betwen 80 —
90% .In general percentage of retained fruits decreased sharply in the
first two dates as well as the last two dates. This is clearly shown in
most of the studied treatments. Such findings is due to June drop in
the first intervals (15/5 & 1/6) and to the preharvest drop in the last
intervals (1/12 & 15/ 12).

As for the second season (2006) data revealed that trees
fertilized with 100 % N in the compost form achieved the significantly
lowest initial fruit set %. Other studied treatments did not different
significantly.

Percentage of retained fruits at biweekly intervals during the
second season behaved as shown in the first one.

These results are reconciled with those obtaned by Lohar et al,
(1996), Abou Sayed-Ahmed (1997),El-Kobbia (1999),Tawfiek &
Gamal(2000 )and Abd El-Nabyet al (2004).
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Table 3: Effect of different nitrogen fertilization sources on initial fruit set and retained fruit% of Egyptian mandarin in 2005 season.

Initial ‘
Treatments fruit % of retained fruit
set%
1/5 155 Tie 15/6 177 157] 18 | 158 [ 1/9 150 | wae [ 1sn0 T vy Jisar [ w2 Tisma
Contrall 75% mineral (N}+25% (M) | 244, | 3052 | 16.4a | 154a | 15.4a | 15.4a | 1543 | 1548 | 11.2a | 1282 | 852 | 852 | 85a | 603 | 422 | 1.9a
cattie manure ?
100%(N ) cattle manure 87.0a 26.6a | 14.4a | 14.4a | 14.4a | )4.4a { kdda | ldda | 12.8a | 12.0a | 522 | 1012 | 1Q.7a 6.0a 4.5a | L.8Ba
T
[00 %(N) chicken manure 88.1a 19.1a 7.9a 1.2a 7T.2a 7.1a 7.2a 7.2a 7.2a 6.2a 52a | 5.2a 5.2a 39a | 3.2a | 2.3a
N —
100 % () compost B9.6a | 2402 | 7.2a | 68a | 683 | 682 | 63a | 68a | 6.6a | S57a | 43a | 43s | 43a | 402 | 292 | 1.9a
75 % (N) cattle manure + micropen” | ogg. | y90a | 762 | 7.2a + 728 | 642 | Gda | 64a | 642 | S4a | 42a | 32a { 32a | 2.8 | 2.6a | 1.5a
- ‘

1151.cf’n$2f“""'" manure + 88.9a | 34.8a | 70a | 693 | 69a | 692 | 69a | 69a | 692 | 66a | 5.6a | 56a | 56a | 5d4a | 552 | 1.8a
75 % (M) compost
+ micropen 90.8a 21.2a 8.0a T7.7a 7.7a 7.7a 7.7a T.7a 7.0a 6.62 5.7 3.1a 31a 31a 3.1a  3.la
control + micrapen

90.7a 20.5a 7.4a 7.0a 7.0a 7.0a 7.0 1.0a 6.4a 5.7a 5.0a 5.0a 5.0a 5.0a2 42a | 4.2a
18.8% (N ) cattle manuvre ~
s s mrimerat (MY micropen 88.0a | 2092 | 842 | 752 | 758 | 782 L?.Sa L-:.Sa 71a | 62a | 63a I_e.3a 63a | 53a | 45 | 3.2a |

Means having the same Jetter(s) within a column are not significantly different at 5§ % level
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Table 4: Effect of different nitrogen fertilization sources on initial fruit set and retained fruit% of Egyptian mandarin in 2006 season.

Initial
Treatments fruit % of retained fruit
set% ) :
15 155 (46 | 156 | 177 | 457 ] 1/8 | 158 | 19 | 15/ | 140 [ 18a0 | via [1s1t | 112 (1512
Conirol 75% mineral () 14.5 :
Y25% (M) enttle mamure 81.6ab | 29.2a [ 7 138a { 13.8a ; 138a | 1384 [ 13.0a | 119a | 139a | 882 { 84a | Bda [ Ga | 44a | LSab
100%( M) cattie manure 83.8ab | 21.2a 13;'0 13.0a | 13.0a | 13.0a | ¥3.0a | 13.0a | 10.3a 9.6a 7.1a 7.3a 7.0a 5.7a 3.7a | t.dab

100 %(N) chicken manuie 88.4a 21.4a | 9.6a 9.05 9.0a 9. 0a 8.7a 8.7a 7.3a ¢4a | 63a 6.1a 6.1a 5.0a 2.8a 1.3ab

100 % (N} compost 714b | 1728 | 602 | 60a | 6.0a | 60a | 60a | 60a | 56a | 453 | 35a | 35a | 35a | 32a | 20a | Ldab

75 % (N) catele manure + .
miccopen 3G.1a 19.8a | 7.2a | 7.2a 7.2a 7.2a T.0a 7.0a 7.0a 63a | 6.1a 6.1a. | 6.1a 4.32 2.9a | Loab

75 % (N) chicken manure +
micropen

85.6a 29.5a | 6.3a ] 6.3a 6.3a 6.3a 6.3a 6.3a 6.3a 6.1a | 5.7a 5.da 5.4a S.1a 4.7a [ 1.6ab

75 % (N) compost
+ micropen 85.9a 23.1a | 8.4a 7.2a 7.2a 724 6.9a 6.9a 6.72 6.3a 6.1a 3.8 3.8a J.0a 2.5a 1.3ab

control + micropen

86.4a 1792 | 6.9a | 6.9a 6.92a 6.9a 6.7a 6.7a | 6.5a 5.8a | 6.0a 5.7a 5.%a 4.2a 3a 3a

18.3% { N) cattle manure - '
+56.2 % mineral (N}+ 883a | 234a | 91a | 8.12a 8.2a B.2a 8.2a 8.2a 7.2a 60a | 56a | 56a | 53a | 4d.la 3.2a. | ldab

micropen

Means having the same letter{s) within a column are not significantly different at 5 % level .
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2- Effect on fruit drop.

Tables (5 and 6) illustrate the effect of different studied N
ferlilization treatments on fruit drop % at biweakly intervals begining
with May 15th until Dec 15th in both seasons. In general no
siganificant differences were detected between the studied treatments
in both seasons and all over the considered intervals.

Meanwhile, the percentage of fruit drop increased steadily from
May 15th up to Dec. 15th but one can notice two peaks of fruit drop
whears the first one which refered to june drop and the second one
was in Sept 1st and extended to Dec 15th which refered to the
preharvest fruit drop.

June drop mainly due to the unfavourable weather conditions
especially high temperature and low relative humiditily in addition to
wind velocity (Lohar et al, 1996; Tawfiek & Gamal, 2000 ;Saleem et
al, 2005 and Zaied et al, 2006).

Preharvest fruit drop in mainly due to the decrease in the
endogenous hormones level especially auxins and gibberalens (Abd
El-moneim et al, 2007 and Nawaz et al, 2008).

3-Effect on yield:

Results presented in Table (7) indicated that using micropen
with the trees received organic and mineral nitrogen at 100 % then
75% from the recommended rate of N for trees gave the highest fruit
number and yield. The minimum values 51-53 Kg / tree which
recorded with using 75 %N Cattle manure + micropen in the first
season and 100% compost in the second one without any differences
between them.

The beneficial effects of optimum rate of organic manures and
also micropen enhancing growth and nutrition status of the trees was
reflected improving growth.

Similar results were obtained by Giglinejsvil & Maladze (1968)
and Gamal & Ragab (2003) who Found that supplying Balady
mandarin trees growing in sandy soil with 750 g N/ tree in the form of
1,82 Kg ammonium sulphate and 52 Kg farmyard manure was
necessary for maximizing yield and improving fruit quality for
mandarin.

These results were in line with those reported by Ebrahiem &
Mohamed (2000), Helail et al (2003 b) who found that poultry manure
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Table 5: Effect of different nitrogen fertilization sources on fruit drop %of Egyptian mandarin during 2005 season

| Treatments Fruit drop % | .
15/5 176 15/6 177 1547 1/8 15/8 1/9 15/9 110 | 1510 | 143 15/11 1712 1512

Control 75% minzral (N)
+25% (N} cattie mangre 61.1a | 79.2a | 80.5a ) 80.52 | B0.5a | 805a | 80.5a | 857a | 857a | 89.2a ) 8%2a | 89.2a 1 92.3a | 94.6a | 97.6a
100%( N} cattle mahure 69.3a | B3.3a | 83.3a | 833a | 83.3a | 83.3a | 8332 | 85.2a | B5.2a | 88.3a | B8.3a | 883a | 93.0a | 94.8a | 97.8a

¢ 100 % (M) chicken manure 78.2a | %0.9a | 91.7a | 91.7a | 91.7a | 9L7a | 91.7a | 91.7a | 91.7a | 94.0a | 94.0a | 94.0a | 955a | 96.3a | 97.3a
106 %% { N} compost 7252 | 91.6a | 9222 | 92.2a | 927a | Y22a | 92.7a ) 923a | 92.3a | 95.0a | 95.0a | 95.0a | 95.4a | 96.6a | 97.8a
75 % (N) cattle manure +
micrapen 79.4a Ha 91a 91a 92.6a | 92.6a | 92.6a [ 92.9a | 9292 | 951a ; 962a | 96.2a { 96.7a | %6.9a | 9B.la
‘f.S Ya (N] chicken manure + —[ I

| micrapen 61.0a | 92.0a | 92.3a | 923a | 924a | 92.3a ! 92.3a | 92.3a | 92.3a | 9372 | 93.7a | 93.7a | 93.9a | 9432 | 97.6a
75 % (M) campost
+ micropen T64a | 9102 | 91.4a | 914a | 9lda| 914a | 91.4a | 92.2a | 92.2a"] 93.5a | 9652 | 96.5a | 9652 | 965a | 96.5a
centeal - micrapen 7743 | 91.6a | 921 | 92.1a| 92.1a | 92.1a | 92.1a | 92.8x | 92.82 | 043a | 9432 | S4da | 943a| 945a | 951a
18.8% (N) cattle manure T

‘ + 56,2 % mineral {(Ny+ 76.3a ) 90.3a | 91.3a 91.a° | 93.3a | 91.3a | 91.3a LQI.SE 91.8a | 927a | 9278 ) 93.9a | 93.9a | 94.8a | 96.2a
micropen . . .

Means having the same Jetter(s) within a column are not significantly different at 5 % level.
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Table 6: Effect of different nitrogen fertilization seurces on fruit drop % of Egyptian mandarin during 2006 season

Treatments T Fruit drop % i
15/5 16 15/6 1/7 15/7 i/8 15/8 179 { 1579 10 15/10 1411 15411 12 115412
Cantrgl 75% mineral (N)
+25% (N) cattle neanure 63.9a 82.0a 82.9a 892.9a ; 82.9a | 82.9a | 83.2a 85.2a | 85.5a | 89.0a 89.6a 89.6a 91.8a 94.5a 98.2ab
160%( N ) cattie manure Tdda | 84.0a | 84.0a | 84.0a | 84.0a | 84.0a | §4.0a | 873a | §7.3a | 91.2a | 91.2a 91.4a 92.8a | 95.da | 98.1ab
s
100 %(Nj chicken manure 715.6a } 8%9.0a | 89.7a | 89.7a | 90.0a 90.0a 90.0a | 91.6a 91.6a | 92.7a 92.9a { 92.9a 94.0a 96.7a 97.8be
160 % (N ) campost 7452 ) 9178 | 91.7a | 9172 | 9178 | 91.7a | 91.7a | 924a | 92.4a | 95.2a | 95.2a w 952a | 962a | 97.2a | 98.0ab
75 % {N) cattle manure +
micrapen 76.8a J 91.8a4 | 91.5a | 91.5a | 91.7a | 91.7a | 91.7a | 91.7a | 91.7a | 92.8a 92.8a 92.8a 94.6a 96.5a | 97.8bc
- —|
o, 1 -
fnsc:ofﬂ chicken manure+ | o5 0 | 92.52 ] 92.50 | 92.52 | 92.52 | 92.5a | 92.52 | 92.52 | 92.5a | 93.2a | 93.6a | 93.6a | 93.6a | 94.4a | 98.0ab
75% (N) compost
+ micrepen 729a | 30da | 916a | 916a | 920a | 92.0a! 92.0a | 92.2a | 92.2a | 92.8a | 955a ( 9552 95.12 97.0a 98.4ab -
control + micropen 7892 | 91.9a | 91.9a | 91.9a | 92.1a | 9Z.0a | 92.0a | 9243 | 92.4a | 9294 | 933a | 933a | 940z 9658 | 97.3c
18.8% ( N) cattle manure
+56.2% mineral (Ny+ j 74.7a | 90.0a | %1.9a | 91.0a | 91.0a | 91.0a | 91.0a | 92.3a | 92.3a | 93.9a 93.9a 94.1a 95.3a 96.3a

micropen

98.51

- Means having the same letter(s} within a column are not significantly different at 5 % level |
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proved to be the most efficient manure sources in enhancing tree
fruiting for mandarin and Washington navel orange trees respectively.

Table7: Effect of different nitrogen fertilization sources on yield
of Egyptian mandarin trees during 2005 & 2006 seasons.

Treatments Number of fruits / tree Yield(Kg)/ tree
' 2005 2006 2005 2006

Control 75% mineral (N) +25% (N) cattle - 1.
manure 536hc 671ab 62bc 69
100%(N) cattle manure 591be 425f 64b 57de
100%(N ) organic (chicken manure ) 601b 499def 39he 39¢cd
100%( N) organic ( compost ) 635h 473¢f 64b Sle
78% (N) cattle manure + micropen 476¢ 590bed S3c 65he
73%(N) chicken manure + micropen 588hc 495def 64b 57de
73%(N) compost + micropen s51be s45bed S4e 60cd
control + micropen 8062 751a $a 9024
18.8% (N') cattle manure =
+56.2 % mineral (N)+ micropen 318be 633be 67b 72b

Means having the same letter(s) within a column in each season are not significantly
different at 5 % level

4-Effect on some physical properties:

Results mentioned in Table (8) indicated that weight, volume,
dimeter of fruit also as well as peel weight and juice % were
signficantly affected by different organic fertilization sources in the
two seasons and no particular trend was observed in the two seasons
.However, the highst values for most physical proparties were
obtained by trees received 100 % or 75 % as organic manure without
or with micropen but no differences between them or the control.
These results are agree in with those obtained by Azhakiamanavalan
et al, (1996), Abd El-Naby et al (2004); Abd El-Migeed et al (2007)
and Mansour & Shaaban (2007).
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Table 8: Effect of different nitrogen fertilization sources on some physical properties of Egyptian mandarin frusts during 2005 & 2006 seasons

'1 r Fruit weight Fruit volume Fruit height Fruit Pulp weight Peel weight | Juice volume Juice
¥ 0,
| Treatments (g) (ml) (em) diameter (gl ' (g) (m}) (%)
y cm
2005 2006 2005 | 2006 1 2008 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 3005 | 2008
Contral 75% minerak () ’ - 40.52 26.1a .
1257 () ealtle manure 117.3ab | 105.0b 148.0ab 129.3b | 3dud 3.5 5 0ab 5.1l 76.8ab 65.0a b :0_0“ 18.6a | 28.8a " 2224
[ 100%{ N ) cattle manure 111.2ab | 135.5a 146.6ak | 203.3a 4.5a 5.0a 5.54 6.7a 70.5ak 85.4a 40'7; 50.1a 33.8a ] 26.3a 23.00 12.9¢
o o e
180 %(H) chicken 10006 | 120536 | 12606 | 174.0ab 3"3‘“ 602 |51ab | 7.0n | 6dov | 7288 | 3600 | 47.7ab | 3342 | 24.4a “l‘f“ 14.0bc
| 100 % (N} compost 10080 | 10890 | 1203b | 14206 | *3°€ | 582 | Slab | 682 | 654 | 662a |35.4b | 430eb | 334a | 272 251')8“ 19.3ab
J 75 % (N) cattle manure + ﬂ 25.6a
micropen 112226 | 1Mldab | 14260 | 1447b | 37bc | S2a | 52ab | 682 | T46ab | 7282 | 3T6b | 386p [365a [ 2932 | 3P| 2024
7 I@:}:;"‘“*“ manure | 410 gab | 107.2ab | 14005 | 171.7ab | 3.4cd | 56a | Saab | T.0a | T2dab | 72.2a | 380b | 45.0ab | 373a | 24.6a 261‘)6“ 14.3be
(75% (N) compost T 27.8a
| +micropen 98.1b | 111.dab | 126.0b | 156.0ab | 3.00 | 492 | 47b | 65a | 622b | 69.0a | 3596 | 4Z.dab | 351a | 268a 2| 173abe
| control + micropen 129.6a | 124.0ab | 172.0n | 180.0ab | 4.0ab| 6da | 552 | 72a | 834a | 7581 | 4622 | s06a | 413a | 2542 | 24080 faqn

- IS DU 1 b
E8.8% (N ) cattie manure -
+56.2% mineral {M)+ 102.4% 117.0ab 133.6b 169.3ab { 3.7bc 5.8a 5.2ab T.1a 64.4b 71.4a | 38.0b 45.6ab J 39.3a 17.6a 29.4a | 16.3abe
sicropen - -

Means having the same letter(s) within a column in each season are not significantly different at 5 % level .
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5-Effect on some chemical properties:

S.S.C. % (table 9) was affected significantly by different studied
treatments in both seasons and raised from season to season. However
, the highst value was obtained by trees received 75 % N as cattle
manure + micropen followed in decreasing order by 100 % N as
chicken manure without any significant between them in the first
season but the lowest significant value was trees received 75 % N as
organic and mineral with micropen . In the secand season, the lowest
significant value was obtained by 75 % N as organic and mineral with
micropen than any other treatment except 75 % N as chicken manure
+ micropen.

Table 9: Effect of different nitrogen fertilization sources on some
chemical properties of Egyptian mandarin fruits during 2005 &
2006 seasons.

Soluble Salids T}ff‘l:l'l:?l“ $SC/ L ascorhic acid
Treatments Content (%) ‘( % )' acid ratio ( mg\100ml juice )
W05 | 2006 | 2005 | 2006 | 2005 | 2006 2008 2006
— N -
Control 75% mineral (N) +25% () | 1705 | 1142 | 09b | 0.8bc | 118abe |13.2abc | 406abe | 42.3b
cattle manure
100%(N) cattle manure 11.1b | 1l.4a 0.9bh 0.9be 11.5c | 12.6abc | 39.6bc 38.6cd
100%(N) (chicken manure ) 11.2ab | 1l.6a 1.6a 1.9a 6.9d 6.0d 43.3a 42.3b
100%( N ) ( compost ) 1.0b | 11.2a | 09b | 1.0b | 118be | 11.2¢ | 4262 | 44.3a
80 " L T
5% (N) cattle manure +micropen | 4y oy | gop | 08be | I123abe |14abe| 39.6bc | 30.6c
73%(N) chicken manure + micropen | 13y |y yan | o0gb | 09be | 1L5c | 12.3be | 353d | 370
7502 + micr
o(N) compost + micropen 1L1b | 1122 | 08bc | 07c | 134ab | 153a | 38.0cd | 38.0de
control + micropen 1L1b | 114a | 09b | 08be | 12.3abe | 14.3ab | 42.0ab | 43.0ab
18.8% (N) cattle manure ~ - )
+562% mineral (N)+ micropen 105¢ | 104b | 07 | 0.8bc | 13.8a | 13.0bc | 363d | 34.3f

Means having the same letter(s) within a column in each season are not significantly

different at 5 % level

Regarding titratable acidity, the highest significant value was

obtained by treatment with 100 % N as chicken manure in both
seasons than any other treatments whears the least value for acidity
was obtained by treatment with 75 % N from recommended rate and
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treatment with 75 % compost + micropen in the first and second
seasons , respectively .

Regarding SSC / acid ratio, the highest significant values were
obtained with cattle manure and mineral plus micropen in the first
season and treatment with 75 % compost plus micropen in the second
one.

Regarding L. Ascorbic acid, treatment with 100 % N as chicken
or compost and control plus micropen gave the highest significant
value in the first season but trees received 100 % compost gave the
highst significant value of L ascorbic in the secand one. On the other
hand, the least significant value was obtained by 75 % N as cattle and
mineral plus micropen in both seasons. These results coincide well
with those obtained by Azhakiamanavalan et al (1996), Ebrahiem &
Mohamed (2000), Abd El-Naby et al (2004), Abd El-Migeed et al
(2007) and Mansour & Shaaban (2007) and they reported that the best
results with regard to yield and fruit quality of balady mandarin trees
grown in a sandy soil were obtained with the use of filter mud at a rate
of 120 g N tree (6.0 kg) tree to be added via any mineral N source For
mandarin and Washington Navel orange, respectively.

6- Effect on leaf mineral content:

Results presented in Table 10 indicated that all treatments
significantly affected on leaf mineral content in both seasons. The
highest values for nitrogen and phosphorus content were obtained by
trees wich received with mineral and organic or 75 % cattle manure
with micropen and ranged between 2.6 — 2.8 or 2.4 — 2.5 for N and
0.14 — 0.15 or 0.12 — 0.13 for P in both seasons without any
differences between them in the first season only .

Potassium, calcium and iron content in leaves were the optimum
rang in all treatments according to Jones & Embleton, (1969) and
ranged between 0.8 — 1.9 % , 4.1 — 5.8 % and 83 — 133 ppm for K , Ca
and Fe , respectively . However, the least values were obtained by
treatments 100 % chicken manure, 75 % compost + micropen and 75
% N for recommended rate at mineral and organic for K , Ca, and Fe
respectively.

On the other hand, all treatments showed more or less similar
values for Mg, Zn and Mn to the optimum level and the ranged
between 0.17 — 0.34 % Mg, 21 — 32 ppm Zn and 15 — 33 ppm Mn in
both seasons .In general , the highest values were obtained by trees
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Table 10 : Effect of diffcrent nitrogen festilization sources on Jeaf mineral content of Egyptian mandarin duying 2005 & 2006 seasons.

[ Treatments N % P % K% | Ca% Mg % 1‘31??3—1] Zn ppm Mn ppm
| 3005 ] 2006_| 3005 ] 2006_| 2005 ] 2006 | 2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005_| 2006 | 2005 | 2006 |
‘ : T L

Controt 75%amiaecal Y4244 45 4ie | 23ca | 03dab | 0dda| 194 | 198 | Sscd | 58 | 025de | 2 4 12tea | 133.0a | 2570 | 3% | 328s | 1290
callhé manure [ A

l 10G% () cattle manure 2.led j 2.1e ¢.11hc . 1.4 1.2¢ S.de 5.4b 0328 | 0.280 96,10 10004 23190 27.60 27,60 24.9%¢

{_IUD“/-[N)Lhwkcn manure 2'?" 23c | Daeah | 031c ) 08¢ | n08 | S6be | Sdc ) 02k | 028b | 933n | 903ce | 252+ | 1835 | 269me. | 25.6be

; 100% (N} compost 29c0 { 2e | 0Mbe | nate | 1obe | 100 | 57ap | 52c {oz3de | 023b | 910c | 930c | 2034 | 53¢ | 2404 | 2420¢
T5%(N) cattle manure + micropen 25 | 24b | 9a2abe | 0136 | 1obe | 100 ) 53¢ | 52¢ | oanr | 009 | mooc | opoes | 223¢ | e8¢ | 258 | 2286
75 % (N} thicker manure + micrapen

2ded | 21e D00 | 040 | 10be | 104 | Sde | Sdc | 030b | 0a7c | 83sd | ss3e | 221c [ 2370 | 260c | 29.8a0

L) . .

| 5% N} compost + micropen 23ed | 23e | Od%be | 004a | 10be | 10d | 410 ) Sdc | 027c { 0250 [ 8500 | 866de | 15dc | 238 | 2379 | 1454
cantrol + micropen .60 2.8a 0158 | 0.34a | 194 195 | S8 § 5B | 027 | 019¢ | 12302} 1330a 2638 | 3243 | 315a 3h4a2
18.8% (N ) cottle manure 1
it aaral cuys micropen Lied | 224 | 0M2abe | 032 | 56 | 16b | S50 | S2c | 0a8g | 036 | 8330 | B0e | 208y | 243 | Za3a | 213
Qptinurn bevels® 2.3-2.6 8.12-8.16 &.7-1.09 3-55 8.26-0.6 §0-220 ppim 25-100 25-200

* Leaf anafysis standard according to Jones & Embleton (1969).
Means having the same letter{s} within a column in each season are not significantly different at 5 % level.
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received mineral and organic fertilization with or without biofirtilizer
followed in decreasing order ckicken manure at 100 % or 75 % +
biofertilizer .

The important role of organic manures especially when applied
at the optimum level increasing the availability of nutrients through
reducing soil pH as well as the reduction in loss of nutrients through
drainage water this could explain the present results.

Gamal & Ragab (2003) reported that combined application of N
in all inorganic and organic ratios was considerably very effective in
stimulating the leaf area N, P, K, Zn, Fe and Mn in leaves of balady
mandarin. Similar results reported by Giglinejsvil & maladze (1968),
Wassel et al (2000),He et al (2000), Helail et al (2003a) and Abd El-
Naby et al (2004) for mandarin and Washington Navel orange tree
respectively.
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