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ABSTRACT: Grafted pear trees (Le Conte var.) located at El-
Koraien district, Sharkia Governorate, Egypt, cultivated in early
Feb., 1991 in sandy soil at 4 X 4 m. apart and trained in cup shape,
were subjected (2003 & 2004, seasons) to some horticultural
management operations; i.e., cultivation (tillage) and nitrogen
fertilization treatments.

The obtained results declared that number of cultivations (1 to 5/
year) and number of N (3 to 12 / year) fertilizer applications (900 gm
actual N / tree/ year) showed clear variations which significantly
increased all the values of studied vegetative (Av. No. of leaves /
shoot, leaf area, shoot length and shoot diameter) and flowering
(fruit set% , seasonal of fruit dropping (%) and fruit retention /
tree) characters as the number of cultivations (negative relationship)
were decreased and number of N applications (positive relationship)
were increased per year with significant differences between the
studied factors (cultivation X N application / year) and act
dependently (interacted) in this concern.

Cultivated soil orchard (1 to 3 times/ year) and applied N in split
doses (612 times/ year) increased fruit yield / tree and gave the best
significant mean values of physical fruit properties (fruit weight,
fruit size and oval shaped fruits) and chemical ones ( TSS, acidity,
TSS / acid ratio and total sugars) as compared with control trees
(cultivated once / year and received N in three doses/ year) and the
two studied factors were interacted ( dependently) in this concern.

Leaf N content (%) was significantly affected by number of
cultivations / year (negative relationship) and /or number of N
doses/ yes: and the studied factors were interacted concerning leaf
N content.

The least No. of cultivation (once/ year) and application N
fertilizer in multy (split) doses (12/ year) were found to have the
most proper treatment for growth, yield and :igh fruit quality of
pear trees (Le conte var.) cultivated in newly reclaimed sandy soil.
Key words: Cultivation (tillage), Nitrogen (N), split (multy) doses -
3 pear (Le conte var.)- orchard.
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INTRODUCTION

Pear is one of the important
deciduous fruits in Egypt and
among the other deciduous fruits
in the world.

Le conte (Pear var.) a hybrid
between P. communis and P.
serotina is considered -~ the main
pear variety grown in Egypt. It
covers an area of more than 7557

feddans in 2003* with total fruit

production of about 35,442 metric
ton. Most of the pear area in the
past was concentrated in lower
Egypt specially in Behaira,
Alexandria, Menoufia, Qalyubia
and Cairo Governorates. Now,
most of the new pear orchards
were concentrated in newly
reclaimed sandy soils (1865 fed.
produced 11,492 metric ton with
Av. 6.162 m.t* / fed.) in Egypt.
However, the area cultivated with
pear in clay or silt soils (El-Wady
regions) was deteriorated due to
the infestation with nemours of
diseases specially fire blight
disease (Erwina sp.) and some
economic insects. :

Under conditions of the
experimental orchard (located at
El-Koraien region, El-Sharkia
Governorate, Egypt), shedding of
most leaves of pear trees (late)
was noticed after mid December
throughout period of investigation
which correlated with warm winter
and / or the decrements in natural
chilling requirements. In addition,
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horticultural managements under
sandy soil such as cultivation
(tillage) or weed control methods,
irrigation, nitrogen fertilization,
pruning and other operations -
carried out in pear orchard vary in
beneficial either concerning their
effect on trees behaviour and
productivity or the costs and

- finally net return.

Cultivation, however, was less
beneficial, due probably to damage
infected, to the tree roots.
Mulching resulted in higher soil
humidity than cultivation or
herbicides, while soil nutrition
status was not affected by the
various cultural and chemical
treatments. The covering materials
proved to be favourable in terms of
shoot growth of newly planted
trees, increasing total shoot growth
compared with clean cultivation.
All systems were better than
cultivation and the best results

.were obtained with mulches and

green manures specially growth
and yield of trees or fruit quality of
different  fruit species (Engle,
1992 ; Buban et al., 1995; Zha and
Zhao, 1995). The water content of
the soil was decreased quickly
under clean cultivation. Covering
the soil surface also affccted the
uniformity of water distribution in
the soil, it proved to be both
ertically and horigonitally more
uniform under effective covering
materials compared to the clean

* Ministry of Agric. Statistics., 2003 , Egypt
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cultivation system (Garg and
Gupta, 1995; Lakatos et al., 2002).

None of the ireatizents in peach
tree affected leat composition or
fruit quality as W fertilizer applied
in few or in split doses
(Castellanos  ar  2f, 1982
Increasing epplication {requency
of N fertilizer reduced storability,
but single split appiications gave
similar yields, varying between 35
and 49 kg in  saisuma frees
(Tsanava et al., 1984).

Fruit vicld i{ended to increase
with  increasing number of N
application and least at the lowest
rate and smallest numper of
application. Total vyield varied
from twice and six appiications.
Nitrogen (IN)  concentralion in
leaves increased with increasing N
rate and it regaoney of
appiicaticn in Burcha lemon trees
(Aso et al., 1987). '

Accordingly, this research aimed
to give information on the effect of
number of cultivations per year
(1,3, 4 and 5 cultivations/ year)
and N fertilizer application times

(3,6,9 and 12 doses /year) and their-

interactions on behaviour of such
tested pear trees (Le Conte Var.);
ie., growth, flowering, v+ 'd and
fruit  quality, beside some
physiological processes of such
. experimental trees.
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MATERIALS AND
METHODS

This investigation was carried
out in private farm located at El-
Koraien district, Sharkia
Governcrate, Egypt , on pear Lices
(Le conte var.) grafted on common
{European} or communis pear
rootstock (Pyrus communis) during
two successive seasons (2003 and
2004). The trees were cultivated in
early Feb., 1991 at 4 X 4 m apart.
The selected trees were similar i
vigour,  size, healthy
appearance free from insects and
diseases and trained according the
cup shape under drip irrigation
system (microget) system  from
canal of Ismailia (branch of River
Niles). The trees also .eceived the
normal cultural practices, usualiy
used in pear orchards except th
experimental treatments as foilow::

B R

Cultivation (Tillage) Treatments
In split plot design , the selected
trees for this part of study (48
trees) were subjected to traditional
tillage treatments (early Jan.)
during organic and  super
phosphate fertilizers application as
a general treatment (main factor)
used in pear orchard. Yet, the
above mentioned treatment was
considered as control or non tillage
(non — cultivation trees) and 9 trees
were lefted for this purpose; while,
the other trees (39 trees were used
for other cultivations treatments (3,
4 and 5 cultivations/year). In early



1318

Jan. of each season during organic
and super phosphate fertilization
by using rotavator tcel and the
trees under this condition were
considered as a check  treatment
(control) which reccived one
cultivation per year (3 treec per
onc replicate) were used as a
control (3 replicates} for the other
tested cultivation treatments. The
second cultivation, third, fourth
and fifth were carried out by using
hand hoe under the trees in early
April (at 75% of total setting
flowers) early May during stage of
fruit development and in early
June (before fruit maturing),
respectively in both seasons. The
cultivation depth by using hand
hoe tool reached about 7-10cm.
and carried out rmerely before
irrigation.
Nitrogen Fertilization Treatments
This part of study aimed to
clear the effect of number of N
fertilization (number of applied or
doses per year) a year round (sub-
main factor) during active growing
season. For this purpose, 48 trees
were selected according to the
same  design  mentioned in
cultivation treatments in both
seasons of study. Ammonium
nitrate fertilizer (actual N: 33.5%)
was used at rate of 2.700 kg as a
raw fertilizer per tree per year
(900 gms actual N/tree/ year)
which was considered the ordinary
program used in fertilization in
sandy scil. Yet the fertilizer was
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distributed in three equal doses
(300 gms actual N in each dose /

tree) by broadcasting the fertilizer

around the wet arca of microget

emmiter and this treatment was

considered the control treatment

for the other tested treatments (6,9

and 12 doses/ year) as follows:

a. Check (control) the fertilizer
(900 gms actual N / tree /year)
was added in threc equal doses
(each dose equal 300gms).

b. The fertilizer (900 gms actual N/
tree/ year) was added in six
equal doses (each dose equal

150 gms. actual N).

c. The fertilizer (900 gms actual N/
tree/ year) was added in nine
equal doses (each dose equal
100 gms actual N).

d. The fertilizer (900 gms actual N/
tree / year) was added in 12
equal doses (each dose equal

75 gms actual N).
For instance, the fertilizer in
different treatments were

distributed as: three trees were
grown in cultivated scil once / year
and received the fertilizer in three
doses (control), three trees were
grown in cultivated soil once/ year
and received the fertilizer in six
equal doses; three trees were
grown in cultivated soil once/ year
and received the fertilizer in nine

~equal doses and the last treatment

for th: e trees (three trees) were
grown in cultivated soil (once /
year) and received the fertilizer in
12 equal doses. The second group



Zagazig J. Agric. Res., Vol. 35 No. (6) 2008

of trees (12 trees) were distributed
in soil cultivated (1, 3, 4 and 5
cultivations per year) and received
the fertilizer in six doses per year.
The third 12 trees were distributed
in soil treated with nine doses of
fertilizer and the last 12 trees were

distributed in soil received 1, 3, 4 -

and 5 cultivations / year and

received the fertilizer in 12 doses/

year (seasons, 2003 and 2004).

Methodology and measurements
followed in this research were as
follows:

1.Vegetative Growth

Samples necessary for
vegetative growth measurements
were obtained in a sufficient
number of each replicate and
treatment. On April 10%, four
emerged shoots, nearly uniform in
age, diameter and length were
labeled in different tree directions,
leaves of target shoots were
counted and the average number
of leaves per shoot was calculated
as follows: o

1.1 Main shoot length (cm) were
determined in August.

1.2 Average leaf area  was
determined in samples of
mature leaves (nearly about
six months—old). In mid
August of both seasons,
samples consist of twenty
mature leaves as the third one
from the base (3™ node) of
the previously tagged and non
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fruiting shoots were collected
and the area was measured by
using the apparatus of leaf
area meter (model 203, USA).
The apparatus previously used
by (Hussein, 1998).

1.3 Average number of leaves/
shoot

1.4 Main shoot diameter (cm).

2. Flowering Measurements

The experimental trees of
different treatments were chosen
by using three trees (one tree /each
replicate) per each treatment, and
four branches (more than two
years-old) with the same age were
selected in each tree, the
following parameters were used
for the following measurements:

2.1 Percentage of fruit set was
calculated according tie
following equation:

- Fruit set (%) =

No. of developing fruit- lets
Total No. of flowers at full bloom

2.2 Average percentage of
dropped fruits during May,
June, July and August in
each season.

2.3 Average fruit drop percentage
was calculated according the
following equation

Fruit drop (%) =
No. of dropped fruit -lets

X 100
Initial No. of fruit set
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3. Yield Per Tree

At fruit maturity stage (August
25™ in both seasons, the number
and weight ‘of picked fruits (kg/
tree) were determined in both
considered seasons (2003 and
2004).

4. Fruit Properties
Fruit samples were taken from

tested trees of different treatments

and operations at rate of 10 fruits

per tree (10 fruits/ one replicate)

for the following determinations:

4.1 Physical properties:

a. Average fruit weight (%m).

b. Average fruit size (cm®). »

c.Average - fruit length (L) and
diameter (D).

d. Fruit shape (L/D).

e.Fruit firmness (Lb) was
determined by using
penetrometer (Pressure tester
FD 101).

4.2 Chemical properties:

4.2.1.TSS (%) by using a carl zeiss

hand refractometer (Brix).
422 The percentage of total
acidity. S
4.2.3 TSS / acid ratio.
4.2.4 Total sugars (%).

All the chemical parameters

were determined according to the
method of A.0.A.C. (1970).

5. Leaf Nitrogen Content (%)
Nitrogen was determined in
mature leaves (six months-old),
using twenty leaves of cach
replicate were taken and dried at
70°C until constant dry weight.
Samples of each replicate were
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finely grined and nitrogen (N)
was determined according to
Nagiub (1969 ).

Statistical analysis

The obtained data were
subjected to analysis according to
Snedecor and Cochran (1972). The
individual comparisons of averages
were carried out by using least
significant differences test (L.S.D.)
according to Waller and Duncan
(1969). Interaction studies between

‘studied factors (2 factors) were

calculated as refered by Snedecor
(1966). '

RESULTS AND
DISCUSSION

Effect of Cultivation and
Nitrogen Fertilizer Application
Treatments
Foliar Characters
Average number of leaves/
- shoet
As shown in Table 1 a , average

number of leaves tended to
increase with decreasing cultivation
number and with increasing

-number of nitrogen application per

year in both seasons of study. Yet,
the highest values were obtained
from trees cultivated once per year
and received N in 12 equal doses
through each season. However, the
lowest values of number of leaves
per shoot were obtained from trees
received five cultivations per year
and three to six doses of N per

- year.



Table 1-a. Effect of cuitivation and N fertilization (combined effect) on some foliar characters of Le Conte pear trees (2003
and 2004 seasons)

Av. No. of leaves Av. area/leaf blade  Av. Shoot length Av. shoot diameter

Treatments { shoot (cm)2 (cm) (cm)
- No.of cultivation/  No.ofN 2003 3004 2003 2004 2003 2004 ° 2003 2004
year appllcatlon / year

3 Control ** 3068 3081 3032 3037 7221 7173 120 120

Control* 6 Application 3231 3069 3045 3115 7416 7330 131 1.23

1 9 Application 34.60 3593 328 3357 7568 7768 131 133

' 12 Application 3644 3515 3553 3390 7713 78.14 133 136

3 Application 2855 2865 2713  2575. 7037 7008 121 1.24

s 6 Application 3034 2965 2873  30.17 7237 7657 128 1.26

9 Application . 3137 3268 3108 3163 7511 . 7460 131 132

12 Application 3437 3402 3183 3239 7506 7370 134 1.36

3 Application 2655 2691 2528 2537 6761  69.03 125 127

) 6 Application 2851 27.13 2622 2598 7034  69.69 128 126

9 Application 3042 30.14 2854 2782 7030 7120 133 134

12 Application 33.53 3259 3128 3108  73.09 7368 136 1.39

3 Application 2467 2880 22.15 2373 6644 6691 126 1.27

s 6 Application 2662 2609 2507 2460 6919 6752 129 129"

9 Application 2874 2841 2718 2604 6888 6768 134 134

| 12 Application 30.80 3112 2825 2037 7103 7169 137 1.42
L.S.D. 0.05%

Factor (A) Cultivation 08242 1521 1301 1379 0788 0823 00147  0.0199

Factor (B) N fertilization 08242 1522 1301 1379 0789 0823 00147  0.0199

Factor (AB) Interaction N.S N.S N.S N.S N.S 1.645 0.0293 0.4000

* (Control) first cultivation during organic and P,Os fertilizer application (once/ year)
** Total actual N (900 gm / tree/ year)

8002 (9) ON S ‘104 “soy 143y ' Si2vSvg

[¥4% !
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The interaction between the
two studied factors showed
insignificant differences and the
two factors acted independently in
this concern (Table 1a).

Number of leaves per shoot
(Table 1b) was significantly
decreased from 33.51 to 27.73
leaf/shoot in the first season and
from 32.96 to 28.61 leaf per shoot
in the second one as the number of
cultivation was increased from
three to five cultivations per year.

Average number of leaves per
shoot (Table 1c), generally,
increased as the number of N
application were increased and
made a positive relationship.

Average area per leaf blade

Table 1a shows that the-largest
area per leaf blade was obtained
from trees cultivated once per year
and
subsequent equal doses whereas,
the smallest area was obtained
from trees cultivated five times per
year and fertilized with N three
times per year.

Studied interaction treatment
between (No. of cultivations X No.
of N fertilizer applications) acted
independently in this concemn
(Table 1 a).

The obtair~d data, also, show
that average leaf area was
significantly decreased as the
number of cultivations were

significant

received nitrogen in 12
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increased per year in both seasons
of study (Table 1b).

In addition, Table 1¢ shows that
the highest values of leaf area were

found in trees.received 12 times

(doses) of N fertilizer per year and
the lowest ones were found in trees
fertilized with N, three times per
year (control) with significant
differences among treatments.

Average shoot length

Recorded data in Table 1la
proved that the highest values
(77.13 and 78.14cm.) were found
in trees received one cultivation
per year and with applied N in split
doses and the lowest values (66.44
and 66.91cm.) were obtained from
trees received five cultivations per
year and received N fertilizer in
three times per year with
differences among
treatments. The studied factors
were interacted = and  acted
dependently in the second season
only. '

Also, Table 1b show the same
direction noticed in the last two
foliar characters which the short
shoot was found in trees cultivated
five times per year and the longest
shoots were emerged on trees
cultivated once per year with
significant  differences among
treatments in most cases.

In this concern, the obtained
data (Table 1c¢) show that shoot
length was significantly increased



Table 1-b. Average representing the effect of cultivation times

No.of cultivations Av. No. of leaves / Av. area/leaf blade Av. shoot length

Av. shoot diameter

per year shoot (cm) (cm) (cm)
. 2003 2004 2003 2004 2003 2004 2003 2004
1 (control) 33.51 32.96 32.29 32.25 74.80 75.21 1.29 1.28
3 31.25 31.27 29.69 30.99 73.28 73.74 1.29 1.30
4 29.75 29.19 27.83 27.54 70.33 70.50 1.30 1.32
5 27.73 28.61. 25.67 25.93 68.88 68.37 . 1.32 1.33

L.S.D.0.05% 0.824 1.521 1.301 1.379 0.788 0.823

0.0147  0.0199

Table 1-¢c. Average representing the effect of No. of i« application -

No.of N Av. No. of leaves / Av. area/leaf blade Av. shoot length  Av. shoot diameter
applicaticns per shoot (cm) (cm) fcm)
year 2003 2004 2003 2004 2003 2004 2003 2004
3 (Control) 33.64 28.79 26.22 27.31 69.16 69.44 1.23 1.26
6 Applicaiisns 29.44 28.39 27.62 27.98 71.56 71.77 1.29 1.26
9 Applica.ons 31.25 31.63 29.92 29.76 72.49 72.71 1.32 1.34
12 Applications  33.88 33.22 31.72 31.67 74.08 74.30 1.35 1.28

L.S.D. 0.05% 0.824 1.522 1.301 1.379 0.789 0.823

0.0147  0.0199

8007 (9) "ON S§ 194 “$aY 218y o[ Sizndvg
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as number of N application
increased and in trees received W
it 12 equal doses.

Average shoot diameter

Shoot diameter Table la was
significantly affected by the two
studied factors; i.e., number of
cultivation per year and/or number
of N applications per year in both
seasons of study. As such, the least
diameter (1.20 and 1.20 cm.) were
obtained from trees cultivated once
per year (conirol) while, the
biggestdiameter (1.37 and 1.42cm.)
were obtained from trees received
12 applications of N per year and
cultivated five times per year with
significant differences
factors. The two factors also acted
dependently (correlated) in this
concern (Table 14).

The diameter of shoot (Table
1) significantly decreased as the

nunber  of  cultivations  were
increased with significant
differsnces among  cultivation
treatments.

In addition, incicasing number
of N applications, generaily,
caused a significant increase in
shoot diameter and the highest
vajues were obtained from tree:
fertilized 12 times per year and

vise-versa was noticed in trees

received N in threc doses per year
(control).

The available literature in this
concern is very rare, either with

between:
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the effect of cultivation or the
effect of number of N application.
Anyhow, mary investigators found
that the covering materials proved
to be favourable in terms of shoot
growth of newly plented trees of
apple Idared cv. on M. 26
rootstock increasing total shoot
growth (cm/treej) by 6.22%
compared with clean cultivation.
There was a similar, but more
uniform increase in average shoot
length (12.22%). The stronger
shoot growth was also reflected by
increasing trunk circumiere in
soil. Covering treatments increased
the soil water content in trec rows
(the highest under liver stock
manure) the lowest values was
recorded in plots of herbicide
(Buban et ai., 1995; Zha and Zhac
1995; Jayant Kumar et ~l, 1999)
came to the same results
concerning the effect of N
application on growth of trees, also
many investigators Doiccher and
Vasilera (1988) working s apple
trees on MM.1G8 o
found that N application rates in
ditferent split doses had no marked
cifect on tree growth or fruit yield
and composition. While, Sadowski

W1
cke,

et al. (1989) working on apple

trees, found that application of N
fertilizer in different uniform doses
had no clear effect on vegetative
growth of study trees, while it was
correlated positively with doses
(quantity)  applied. = However,
Dencker (1992) on apple trees
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found that split fertilization with
NPK via a drip irrigation system
made significantly more shoot
growth, flowered more profusely
in the flowering year and bare
more flowers/m” of shoot growth
than trees fertilized with few
doses. Also Parachomchuk e al.
(1994) working on apple, found in
untreated soil that multiple
applications resulted in better
growth than with a single dose, but
this effect was not evident in
pasteurized soil. In addition, Smith
(1993) reported, in apple trees, that
tissue N concentration was not
significantly affected either by the
timing, number of application or
the amount of N applied. Shoot
growth, leaf size and colour, fruit
set and fruit size of all trees were
normal.

Flowering Characters

Percentage of fruit set

Data of Table 2a indicate the
combined effect of both cultivation
with N fertilization as carried out
during growing season.
Accordingly, and in this concern,
experimental trees were
significantly affected with number
of cultivations and / or number of
N applications per year in both
seasons of study. Anyhow,
percentage of fruit set tended to
increase as the number of
cultivations  per  year = were
decreased, at the same time, when
number of N applications per year

» were increased with significant
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differences among treatments in
most cases and the interaction
between studied factors was
significant and acted dependently
in this concern. '

Data recorded in Table 2b
indicate that the number of
cultivations / year made a negative
correlation with fruit set (%).

Percentage of setting fruits
as noticed in Table 2c showed a
positive correlation with number of
N applications per year with
significant  differences among
treatments.

Seasonal dropping of pear

fruit-lets (%)

The first period of fruit drop
during April and May and the

second period of fruit dropping

during summer season (June and
July) were recorded in Table 2a
which shows the interaction
between  number of  both
cultivation and N application per
year concerning dropping fruits in
both tested seasons. Dropping
fruits reached the maximum during
April then gradually decreased
after that and reached to the
minimum in July, this was true in
different treatments in both tested
seasons.

As for the effect of both studied
factors, it is clear that the lowest of
dropping fruits (%) either in the
period of spring dropping or in
summer period were detected in
trees received one cultivation per
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Table 2-a. Effect of cultivation and N fertilization times (combined effect) on flowering and productivity of Le Conte
pear trees (2003 & 2004, seasons)

Treatments Fruit set (%) : Seasonal of fruit -lets dropping (%) Av. Fruit retention Av. Fruityielq
No. of No.of N April May June July _per free per tree (kgs)
ol UPPREO) 003 . 2004 2003 2004 2003 2004 2003 2004 2003 .2004 2003 2004 2003 2004
Application
1373 1427 3613 3593 727 1736 613 680 357 330 18247 177.87 3089 30.25
Control {control)

1 6 Application 1440 1473 3480 3417 643 650 597 553 270 267 14090 19090 33.67 33.28
9 Application 1453 1547 3496 3393 647 - 580 570 536 250 267 20470 193.20 3655 34.75
12 Applieation 1550 1607 3347 3253 583 617 530 533 243 250 20853 20623 38.02 3775
3 Application 1347 1367 3760 3657 810 813 567 680 330 363 18553 17940 3079 29.67
3 6 Application 1433 1450 3533 3430 697 707 623 623 297 273 18860 18630 39 3215
9 Application 1437 1457 3607 3557 680 663 577 583 263 263 20087 19550 3546 3434
12 Application 1487 1520 36.10 3660 6.13 707 557 543 260 233 20547 20010 3727 36.04
Application 1270 1307 3840 3738 847 873 650 643 360 347 177100 17403 28.80 2842
4 Application 1343 1297 3743 36.87 820 8.3 647 630 327 323 17940 18247 3027 30.67
Application 1373 1357 37.10 3860 727 237 633 6.07 327 260 19397 18937 3348 3256
12 Application 1357 1370 3662 37.13 677 663 630 593 280 220 20010 20240 3524 35.14
Application  12.57 1297 4037 39.67 900 917 763 756 380 360 17633 17173 2830 27.74
5 Application 1263 1233 3937 39.13 870 853 743 743 367 340 17633 17480 2888 2841
Application 1263 1293 3853 3897 863 830 670 653 330 330 18937 18400 3242 31.28
12 Application  13.07  13.03 3837 3797 797 830 623 653 3.3 313 19243 19167 3342 3291

“L.S.D. 0.05% _ _
Factor (A) Cultivation 0.197 0305 0472 0435 0192 0262 0216 0430 0.180 0221 2810 2466 5239 4.119
Factor (B) N fertilization 0.197 0305 0472 0435 0192 0262 0430 0430 0.180 0221 2810 2466 5239 4119
Factor (AB) Interaction 0394 0610 NS 0700 0528 0431 NS 0360 0442 NS 2143 MS 3581

0.383



Table 2-b. A . :rage representing the effect of cultivation times

No.of cultivations . Seasonal of fruit - lets droppinjL(%) Av. Fruit Av. Fruit yield
Fruit set (%) .
per year April May June July  retention per tree (kg) per tree
2003 2004 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004

1 (Control) 14.54 15.13 34.69 34.14 650 646 578 576 2.80 280 196.65 192.05 34.78 34.01

3 1426 1448 3628 3576 700 722 581 6.08 2838 283 16512 19033 3398 33.05
4 13.36 1333 3739 3761 768 762 640 6.18 323 3.13 18764 187.07 32.02 31.70
5 1273 12.82 39.16 3893 857 8.58 7.00 702 3.48 336 183.62 18056 30.75 30.82

LS.D.0.05% 0.197 0305 0472 0.435 0.192 0262 0.216 0430 0.180 0.221 2.810 2466 5239 4.119

Table 2-c. Average representing the effect of N applications

l-‘lo (?f N Fruit set (%) Seasonal of fruit lets dropping (%) A‘.r. Fruit Av. Fruit yield
applications per . April May June July retention per +ve (kgs) per tree
year

2003 2004 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004

3 (Control) 13.12 1349 38.13 37.50 821 820 648 6.83 3.57 3.50 18036 17576 29.69 29.02

6 1370 13.63 36.63 3677 17.57 7.61 648 6.18 297 294 18381 18362 31.30 31.13
9 13.82 14.13 36.63 36.12 729 7.04 6.17 6.17 293 292 14723 190.52 34.54 3323
12 1425 1450 36.14 3605 668 7.03 085 584 292 275 201.63 200.10 3599 3546

L.S.D.0.05% 0.197 0305 0472 0435 0.192 0262 0.216 0430 0.180 0221 2.810 2466 5239 4.119

8007 (9) “ON S§ ‘104 “soy oLy [ 5123z
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year in winter and those trees
received N in split doses (12
doses/year) while, high: percentage
of dropping fruits a year round in
trees cultivated more than three
times per year and received N in
three doses / year with signiﬁcant
differences among treatments in
most cases.

Interaction study between the
two mentioned factors was
significant except in the first
season in April and in the second

season in June and acted
dependently in most studied
periods (Table 2a).

Data in Table 2a show the same
direction concerning the
percentage of dropping - fruits

during different studied periods
and made a positive correlation
with number of cultivation carried
out during growing season. In
addition, the statistical analysis
showed true differences among
each period of fruit dropping
specially when compared with
control.

Data recorded in Table 2c
proved  that  frequently N
application decreased the dropping
fruits specially when compared
with 3 applications (control) per
year and those received N in split
doses (more than 3 applications
per year) with . significant
differences between treatments in
most cases.

Gawish and Mohsen

Average number of fruit
retention per tree
Data recorded in Table 2a

. proved that number of cultivations

per year clearly affected the
number of retained fruits per tree
at the same time the other factor
(number of N applications / year)
also signific-antly effected the
percentage of retained fruits per
tree, and the two factors together
were interacted specially in the
second season. In other words, the
highest number of retained fruits
were obtained from trees received
less number of cultivations and/or
more number of N applications
during growing season.

Values of Table 2b indicate the

“effect of number of cultivations

per year on number of retained
fruits per tree which tended to
decrease as the number of
cultivations was increased with -

significant  differences among
treatments
Data recorded in Table 2c

declare the effect of number of N
application per year on the fruit
retention per tree. Accordingly,
number of fruits per tree were
increased as nitrogen fertilizer was
applied frequently in multy doses a
year round and the vise versa was
detected with significant differe-
uces among different studied
treatments, in both seasons.
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Fruit Yield Per Tree

Data recorded in Table 2a in
2003 and 2004 seasons declare
fruit yield per tree as affected by
number of cultivations combined
with number of N applications per
year. The highest values were
obtained from trees cultivated once
per year and received N in split
doses (12 doses/year). However,
the lowest values were obtained
from trees cultivated five times per
year and received N in three
applications in both seasons of
study with significant differences
in most cases and proved that
cultivation combined with number
of N doses per year had a clear
effect (dependent) on fruit yield
per tree.

Fruit yield (Table 2b) of pear
trees was significantly affected
with soil orchard cultivation. As
such, increasing the number of
cultivations per year significantly

decreased fruit yield per tree and

made a negative relationship.

As noticed in Table 2c
frequently of N applications (multy
doses) increased yield of fruits as
compared with limited doses of N
application with significant differ-
rences among studied treatments.

The available literature
concerning the effect of cultivation
and numrher of N application
specially on pear trees are very
scarce. However, many workers
found that results over four years
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on apple showed that all systems
of weed control were better than
clean cultivation concerning tree
growth and yield; the best results
were obtained with organic
mulches and green manures Zha
and Zhao (1995). Furthermore, the
effect of five orchard soil
management practices, (herbicide

-of simonize plus mulching with

hay, herbicide, mulching with hay,
mulching with white noted
polyethylene and clean cultivation)
on growth, yield and fruit quality
of starking Delicious apple grafted
on M.7 rootstock. The greatest
trunk girth (55.8cm.), shoot length
(46.6cm.) and  fruit yield
(89.4kg/tree) were observed with
herbicide alone. The smallest trunk
girth (52.4cm.), shoot length
(32.8cm.) and fruit yield (66.6kg.
/tree) were recorded with clean
cultivation (Jayant Kumar er al,
1999).

Azab, (1976), on Navel orange
trees, found that fruit drop during
May and early June reached 74%
under tillage treatment, while it
was 76% under mowing out, but
uncultivation treatment gave the
lowest percentage which was 67%.
He added that, yield per tree under
cultivation treatment was
significantly increased by about
41,6 and 19.6% more than
cultivation and mowin; out
treatments, respectively. He also
added that, uncultivation treatment,
increased yield weight significantly
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by 19.2% over tillage treatments.
The same author added that yield,
as fruit number per tree was
increased under uncultivation
treatment by about 34.9% and
15.4% more than tillage and
mowing out treatment, respectively.
While, the later treatment gave
about 16.9% increment over tillage
treatment.

In addition, Schuricht et al
(1983), on apple trees, found that
yield was greatly affected by
cultivar but not method of
cultivation, and grass mulch gave
significantly lower yield than
tillage. Furthermore, Pedersen and
Petersen (1984) found that tillage
resulted in more surface a roots
and fewer deeper ones in apple. In
this concern Misra et al. (1986),
reported that apple yield per trce
was lower in clean cultivation
treatment as compared with other
tested treatments. Also, Spring
(1993) in apple found that the
highest cumulative yield and the
greatest percentage of top quality
fruits were obtained with pine bark
mulch of growing season and high
evaporation from soil during noon
hours which decreased the use of
water and limited the uptake of
water and nutrients and finally due
probably to damage the tree roots.

As for, the effect of cultivation
on fruit set (%), the obtained
results proved that the percentage
of fruit set tended to decrease as

Gawish and Molisen

the number of cultivation were
increcased. In addition, dropping

fruit-lets (%) throughout the.
season was increased as the
number of cultivations were

increased and showed positive
relationship in this concern. Azab
(1976), on Navel orange trees,
reported that fruit drop during May
and early June was 79% under
tillage treatment while it was 76%
under mowing out but uncultivation
treatment gave the lowest
percentage which was 67%. In the
same direction Pedersen and

Petersen (1984) on plum, pear and

apple, proved that nontillage
resulted in more surface roots and
fewer deeper roots and tended to
give higher yield. In addition,
Engle (1992) proved that cultivation
of old apple trees was less
beneficial, due probably to damage
reflected to the tree roots and
mulching results in higher soil
humidity than cultivation. Also,
Lang and Lenz (1997) in apple
trees, found that clean cultivation
inhibited root growth and root dry
weight.

The available literature

“concerning percentage of setting

fruits as affected by number of
cultivation or number of N
application per year are very
vague. While, data obtained by
Hemandaz (1983) in apple and
Smith (1993) on pear were in
parallel, in general with the obtain
herein results, they reported that
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application of N in split doses
increased fruit settlng of studled
trees.

Concerning  the  available

literature dealing with fruit yield as

affectedby numberofN applications
per year, many investigators came
to the same direction of the
obtained results Castellanos, et al.
(1982) on pear; (Chachibaya and
Marshaniya,-1983) Satsuma trees;
Koo (1986) on orange; Aso et al.
(1987) on Eurka lemon and
Satsuma trees; Sadowski et al
(1989) on apple; Smith (1993) on
pear (Angou cv.); Ray and Yadav
(1994) on banana. They proved
that split application of N
increased yield of such fruit trees
species. However, Magalhaes et al.

(1984) on citrus found that fruit

yield per tree was similar in all
variants (Urea applied annually in
1,2,3 or 4 split doses).

Fruit Quality

Fruit physical characters

Fruit weight

Table 3a shows the combined
effect of studied factors (No. of
cultivation X No. of N applications
/year) on average fruit weight of
Le conte pear var. Yet, average
fruit weight reached fo the
maximum in the control (cultivated
once/year trees and received N
requirements in 12 equal doses).

However, the lowest values were
recorded in trees cultivated five

times/year and received N in three
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times/ year and the other
combinations treatments sited
between the above mentioned

- values.

Interaction between studied
factors concerning the average
fruit weight was significant in the
second season only.

Recorded data in Table 3b
declare that the fruit weight tended
to decrease as the number of
cultivations/year were increased.

Data of Table 3¢ show that
average fruit weight gradually
increased as the number of N
applications were increased/year
with significant differences among
treatments inboth seasons of study.

Fruit size

The same Table 3a indicates
that average fruit size showed the
maximum values in trees received
N in split applications doses/year, -
while the lowest values were found
in cultivated trees five times/ year
and received N in three doses/ year
with  significant  differences
between the studied factors and
acted dependently in this concern
in the second season only. The
same trend was noticed in fruit
weight in which the size of fruit
tended to decrease as the number

of cultivations/year were increased
(Table 3b).

Fruit size tended to i’ crease
with significant differences among
treatments by increasing number of
N application /year (Table 3c)
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Table 3-a. Effect of cultivation and N fertilization times ( combined effect) on the physical characters of Le Conte
pear fruits (2003 & 2004, seasons)

Av. fruit weight Av, fruit size Av, fruit Av. fruit length  Av. fruit = Length / diameter

Treatments (gm) (em) firmness (1b?) (cm) daimeter (cm) Index
No. of No. of N . .
cultivations/ applications/ 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004
year year
3 Application 503, 10010 16547 16720 2237 2243 873 877 633 647 138 136
(Control)

1(Control ¢ Application 17640 17433 17270 17533 2230 2133 880 872 680 673 130 130
- 9 Application 17850 17490 17627 17877 2247 2240 930 923 720 723 129 128
12 Application 18233 183.03 18130 180.77 2277 2260 926 933 723 713 128 131
3 Application 16593 16540 16143 16567 2223 2238 840 850 620 626 136 136

3 6 Application. 171.73 172.57 17137 170.83 2250 2327 863 870 660 657 1.31 1.33
9 Application 17653 175.63 17420 17153 21.87 2150 9.03 890 647 686 130 1.30
12 Application 181.40 180.10 17847 17670 2227 2220 907 900 693 6.87 1.31 1.31
3 Application 162.63 16533 161.50 16233 21.83 2203 823 8.07 617 6.00 1.33 1.35
4 6 Application 168.70 168.10 166.67 167.10 22.13 2227 837 827 6.33 6.27 1.32 1.32
9 Application 173.97 171.93 173.33 169.80 21.20 2143 840 833 6.73  6.63 1.25 1.26
12 Application 176.13 173.60 173.87 172.10 21.87 2193 860  8.60 6.67 6.83 1.29 1.26
3 Application 160.47 161.50 15830 160.53 20.57 21.10 7.93 7.80 6.03 593 1.32 1.31
5 6 Application 163.80 162.53 164.13 16247 2193 20.67 8.13 8.03 590 6.03 1.38 1.33

9 Application 171.20 170.00 167.67 16547 21.10 2173 830 813 6.27 6.17 1.33 1.32
12 Application 173.67 171.75 17033 167.07 2133 21.70 847 840 647 6.17 1.31 1.36
L.S.D. 0.05% '
Factor (A) Cultivation 1210 0975 1.796 0945 0603 NS -0.114 0133 0.093 0127 NS - NS
Factor (B) N fertigation 1210 0975 1.796¢ 0945 N.S NS 0114 0.133 0.093 0.127 0.028 0.028
Factor (AB) Interaction N.S 1.948 NS 1.889 N.S N.S N.S NS 0.18 0254 00564 N.S

K



Table 3-b. Average representing the effect of cultivation

) NO_'Of Av. fruit Av. fruit size Av. fruit Av. fruit length A‘f' fruit Length / diameter
cultivations per weight (gm) (cm®) firmnzess (cm) daimeter Index
year (1b) (cm)
2003 2004 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004
1 (control) 176.64 176.84 173.93 17552 2248 22.19 9.03 9.03 6.89 6.89 1.31 131
3 173.90 173.45 17137 171.18 2222 26.13 8.78 879 677 6.64 1.32 1.32
4 170.36 16924 168.84 167.83 21.76 2192 840 832 648 643 1.30 1.30
5 167.28 166.45 165.13 163.89 2123 2130 821 809 617 608 133 1.33
L.S.D.0.05% 1210 0975 179 0945 0.603 5980 0.114 0.133 0.093 0.127. 0.028 0.028
Table 3-c. Average representing the effect of N applications
No.(-)fN Av. fruit weight - Av. fruit size Av. fruit Av. fruit length A‘f' fruit L.ength /
applications per (gm) (cm®) firmnzess (cm) daimeter diameter
year (1h") (cm) Index
2003 2004 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004

application .\ 1o 16508 161.68 16393 2175 2603 833 828 618 618 134 134

(control) - .
6 applications 170.16 169.38 168.72 16893 2222 2163 844 844 641 6.40 1.33 1.32 .
9 appiications 175.06 174.37 172.89 17140 21.66 2127 876 865 679 6.73 1.29 1.29
12 o 178.38 177.12 17599 174.16 2206 22.11 885 8.83 6.83 6.75 1.30 1.31

applications !
L.S.D.0.05% 1210 0.975 1796 0945 0.603 0980 0.114 0.133 0.093 0.127 0.028 0.028

8002 (9) O\ S€ ‘104 “Say M3y [ 3120307
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Fruit firmness
Fruit firmness values (Table 3a)

as the result of interaction between .

the two studied factors showed
significant differences in most
cases.

Values of firmness (Table 3b)
were significantly affected by
number of cultlvatlons/year and
the highest values (L/b%) were
obtained from trees cultivated once
or three times/year. However, the
lowest values were obtained from
trees received five cultivations/
year .

Data recorded in Table 3¢ show
the effect of number of N
applications/year on fruit ﬁrmness

The highest values (L/b%) were:

obtained from trees received three
and ‘six applications/ year in the
first and second = seasons,
respectively while the lowest
values were_ obtained from trees
received six and nine applications/
year with significant differences in
most cases among treatments (No.
of application). :

Fruit shape

Fruit shape (length, diameter
and length to diameter index) was
recorded in Table 3a which declare
the effect of number of cultivations
/ year on fruit shape in both

seasons of study. Roundish fruits.

in shape wer. obtained from trees
cultivated more than three times/
year and received N in three
doses, while the oval shape was

Gawish and Mohsen

obtained from trees received more
than three cultivations/year and
nine to 12 N doses/year with
significant  differences among
treatments in the first season only. -

The roundish fruit in shape was
noticed when the number of
cultivations were increased and the
vise versa was found with
significant  differences among
treatments (number of cultivations)
in most cases.

Table 3c showed that trees
received three applications of
N/year produced roundish fruits as
compared with those received

-more than three applications/year

(oval in shape) with significant
differences among treatments.

The available literature
concerning fruit physical
characters, (fruit weight, fruit size
and fruit shape) of pear or other
fruit species are very vague. In
Navel orange orchard, fruit
physical parameters were not
affected -significantly by such
treatments  (cultivation, weed
mowing out) Azab (1976).
However, Pedersen and Petersen
(1984) found, in cherry, plum, pear
and apple, that quality of fruits was

_ associated with  nontillage
treatments. In addition; Spring
(1993) studied the effect of

different methods of orchard svil
management on yield and fruit
quality of apple and found that the
highest cumulative yield and the
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greatest percentage of top quality
fruits were obtained with pine bark
mulch specially as compared with
tillage with pine bark mulch. For
instance, Zha and Zhao (1995) in
apple showed that all systems (6
systems) were better than clean

cultivation concerning yield and.

fruit quality. Moreover, the best
results were obtained with organic
mulches and green manure.
Furthermore, Jayant Kumar ef al.
(1999) on growth, yield, fruit
quality of starking Delicious apple,
found that the greatest trunk girth
(55.8.cm.), shoot length (46.6cm.)
and fruit yield (89.4 kg/trec) were
observed with herbicide plus
mulching with hay followed by
herbicide alone. The smallest trunk
girth (52.4cm.) shoot length
(32.8cm.) and fruit yield (66.6kg/
tree) were recorded with clean
cultivation. The treatment

herbicide plus mulching with hay

resulted in the greatest fruit length
(7.20cm.), fruit breadth (7.48cm.)
and fruit weight (260.48g.)
followed by mulching with hay.
The  smallest fruit length
(6.78cm.), fruit breadth (6.97cm.)
and fruit weight (232.6g.) were
observed with clean cultivation.
However, clean cultivation
resulted in the highest total soluble
solids (15.1 Brix). Other quality
traits were not influencec.

The literature concerning the
effect of N application on fruit
‘physical characters in pear is very
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rare. However, many investigators

(Castellanos, 1982) working on
pear trees reported that non of the
treatments (N application in two or
four split application in each year)
affected fruit quality. - However,

‘Tsanava et al. (1984) working on

pear and apple concerning N
fertilization rate and its frequency
(1, 2, 3 or split doses) which
affected the total N fraction and
amino acid in the flesh and peel.
Relationships were found among N
rate, free amino acids content and
storability. N at 125 or 250 g/tree
produced the highest yields of fruit
with moderate amino acids content
and good storability. Increasing
application frequency, reduced
storability, but similar yield raring
between 35 and 40 kg/tree.
Chachibayaand Marshaniya (1987)
working on citrus (Satsuma trees)
found that, split application (60%
before flowering + 40% at fruit
set) of either N fertilizer gave the
best yields (highest fruit numbers
and highest fruit weight/ tree). In
addition, Aso et al. (1987) on
Eurka lemon, found that fruit yield
tended to increase with increasing
numberof N applications.

Fruit Chemical Characters
Total soluble solids (TSS%)
Total soluble solids (TSS%) of
fruit juice values (Table 4a) tended
to increase as N fertilizer was
applied frequently (in split doses)

- during the two growing seasons,
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Table 4-a. Effect of cultivation and N fertilization times ( combined effect) on the chemical propertxes of Le Conte pear
fruits and leaf N content (%) (2003 & 2004 seasons)

TSS Total acidity TSS / acid Total sugers  Leaf N content
Treatments (%) (mg/100 juice) ___ratio (%) (%)
No. of No.ofN - ~
cultivations/ el 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004

year applications / year

3 Control ** 13.267 12.633 0220 0.250 60.343 51.237 42.167 43.633 1.505 1.514
1(Control) 6 Applications 13.567 13200 0210 0220 64.855 60.090 43.400 42.600 1.607 1.572

9 Applications 13.267 13233 0213 0220 64.560 60.270° 43.400 42933 1.680 1.669
12 Applications 13.633 13.800 0223 0210 61.067 65.764 44100 44.100 1.807 1.814
3 Applications. 12.633 12300 0240 0.240 52954 51.605 40.967 42900 1.558 1.538
3 6 - Applications 13.200 12900 0227 0220 58287 58.745 41.533 41500 1.502 1.569
9 Applications 13.533 13.133 0223 0.233 60.626 56322 42.667 42367 1529 1.540
12 Applications 13.433 13.200 0207 0230 65.063 57.388 42400 43200 1.710 1.709
3 Applications 11.867 12200 0.267 0.247 44.643 49.572 39900 39467 1520 1536
4 6 Applications 12200 12.767 0247 0240 49910 53.454 40.500 40.000 1.494 1.59
9 Applications 12.567 12.667 0263 0243 47.810 52231 41.533 41233 1.561 1.594
12 Applications 13233 13.000 0213 0230 62.063 56.599 40.733 43.667 1.565 1.560
3 Applications 11.867 11.830 0280 0287 42560 41.362 39.833 39333 1537 1.458
5 6 Applications 12.533 12400 0247 0257 50.887 48.338 39.600 38.467 1480 1.509
9 Applications 12200 12400 0253 0270 48.165 45973 39.100 39433 1.507 1.534

12 Applications 12933 12.567 0249 0237 54.057 53.177 40.867 40.500 1.574 1612
L.S.D. 0.05%

Factor (A) Cultivation 0.4276 0.2839 0.0100 0.0129 1.2041 0.7453 0.0354 0.0325
. Factor (B) N fertilization 04276 0.2839 0.0100 0.0129 N.S 0.7453 0.0354 0.0325
Factor (AB) Interaction N.S N.S 00198 N.S N.S N.S 0.0708 0.0650
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and when the soil cultivated once

per year; i.e., the highest values

(13.633 and 13.800) were obtained
from juice of fruit trees received N
in multy doses (12 doses per year).
and cultivated once/year, while the
lowest values (11.867 and
11.830%) were obtained from trees
cultivated five times/year and
received N in three doses only in
the first and second seasons,
respectively.

Interaction between the two
main factors was insignificant,
proved that the two factors act
independently in this concern.

Data in Table 4b show the
effect of cultivation in 2003 and
2004 seasons. As such, TSS%
values were decreased from
(13.558 and 13.217% to 12.383
and 12.300%) in fruit juice of trees
cultivated once per year (control)
and those trees grown in soil
cultivated five times per year and
the other values sited between the
above mentioned limits with
significant  differences among
treatments (number of cultivation/
year) in most cases. :

Recorded data in Table 4¢ show
the effect of number of N fertilizer
application per year on TSS% of
fruit juice. In this concern, TSS%
values increased from (12.408 to
13.308%) in trees received N
fertilizer in three doses per year

and 12 doses per year, respectively
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and the other wvalues ranked
between the above mentioned
limits in the first season, and the
same trend was noticed in the

second one with significant
differences among treatments.
Total acidity

Data of total acidity (Table 4a)
declare that the highest values of
acidity were obtained from fruits
of trees received the maximum
number five of cultivations per
year and received N in multy doses
(12). This is clear in both seasons
with significant differences among

-treatments and interaction in the

first season only. Values of such
character  varied  significantly
(Tables 4 b,c) according to No. of
cultivations / year (negative
relationship) and No. of applied
doses of N (positive relationship),
in both seasons.

TSS / acid ratio

Values of TSS% acid ratio were
calculated and recorded in' Table
4a which reached to the maximum
in juice of fruit trees received the
lowest number of cultivations and
received N fertilizer in multy split
doses and vise-versa was noticed

_in both seasons of study.

Interaction between the main
factors was statistically significant
in the first season only.

TSS / acid ratio values tended
to decrease as the number of
cultivation per year was decreased
in both seasons with significant
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Table 4-b. Average representing the effect of cultivations

No.of culti;:ti ons per (l’ll‘l(g);?:);fiiudiictz) '(I;i? TSEaIt i::)cid Tota(lo/sol;gers Leaf lz) /:()mtent
Y 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004
1 (Control) 0.217 0.225 13.558 13.217 62729 59340 43267 43317  1.650 1.667
3 0.224 0.231 13200 12.883 59.233 56.015 41.892 42492 1.627 1.514
4 0.247 0.240 12492 12,658 51.107 52964 40667 41.092 1.586 1.595
5 0.255 0.263 12.383  12.300 - 48.923 47212 39.850 39433  1.502 - 1.528
L.S.D. 0.05% 0.0100 0.10129 0.4276 0.2889 3.1008 3.1890 1.2041 07453  0.0354 - 0.0325
Table 4-c. Average representing the effect of N application
No.of N Total acidity TSS TSS / acid Total sugers Leaf N content
applications / (mg/100 juice ) (%) ratio (%) (%)
year 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004
1 (Control) 0.252 0.256 12.408 12242  50.148 48444  40.717  41.333 1.508  1.512
3 Applications = 0.232 0.234 12.900 12.817 55985  55.157 41258  40.642 1.566 1.585
4 Applications  0.238 0.242 13.017 12.858 55291 53.699 41.675 41492 1.504 1.509
5 Applications  0.221 0.227 13.308 13.142 60.567 58232 42025 42.867 1.591 1.698
L.S.D. 0.05% 0.010 0.0124 04276 02839 3.1008 3.1890 1.2041 0.7453 0.0354  0.0325
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differences

among  treatments
(mumber of cultivations/year) in
most cases (Table 4b).

Also the ratio tended to increase
as the N fertilizer was added in
multy doses per year and made a

positive relationship with
significant  differences ‘among
treatments (Table 4c).

Total sugars

Values of total sugars showed
insignificant variables due to the
inter-acted factors. In other words,
juice total sugars content tended to
increase as the number of
cultivations per year were
decreased and the number of N
fertilizer application per year was
increased.

Interaction between studied
factors showed  insignificant
differences and acted independently
in this concern. :

Values of total sugars content
significantly decreased as the
number of cultivations were
increased with significant
differences among treatments (No.
of cultivations) in most cases of
comparisons Table 4b. In addition,
split N fertilizer application
increased total sugars content as
compared with trees received N
fertilizer in few doses (three doses/
year) (Table 4c). '

The available literature
concerning the effect of clean
" cultivation on quality of pear fruits
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or other fruits crops are rare.
However, many investigators
reported that Azab, (1976) mowing
out treatment in Navel orange trees
gave juicy fruits than the other two
treatments. (cultivated soil
orchard) once per year and
mowing - out treatments caused

~significant decrease in ascorbic

acid percentage than tillage. Other
physical and chemical fruit
properties were not affected
significantly affected by the
treatments. In addition, Spring
(1993) on apple trees found that
the highest cumulative yield for
1991 +1992 (1034 and 7.45
kg/tree for - elstar and golden
Delicious, respectively) and the
greatest percentage of top quality
fruits were obtained with pine bark
mulch specially as compared with
tillage treatment. Moreover, Jayant
Kumar et al. (1999) in apple trees,
found ‘that clean cultivation

- resulted in the highest total soluble

solids (15.1 Brix). Other quality
traits were not influenced.

In addition, in peach trees
Castellanos (1982) non of N
applications in split doses or in 1, 2
and 3 applications annually
affected leaf composition or fruit
quality. In addition, Tsanava et al.
(1984) in citrus trees, reported that
both the application rate and its
frequency (1, 2, 3 or split doses)
affected the total N fractions and
amino acids in the flesh and peel.
Increasing application frequency
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reduced storability, but single and
split applications gave similar
yields. Also, Koo (1986) in citrus
found no differences in fruit juice
quality between the application
frequencies of N (single or split).

Leaf nitrogen (N) content (%)

As shown in Table 4a leaf N
content (%) was at the highest
value in leaf of trees cultivated
once per year during winter
operations and received N fertilizer
in split doses (12 doses), while the
lowest values of leaf N content
were mnoticed in leaves of trees
cultivated five times/year and
received N fertilizer in three doses
per year and the other values sited
between the above mentioned
limits. The interaction between the
two studied factors was
statistically significant and act
dependently in this concern.

Leaf N content clearly affected
by number of cultivations (Table
4b). As such, leaf N content (%)
tended to decrease as the number
of cultivations per year was
increased; i.e., leaf N % content
ranged between 1.650 and 1.663%
(Maximum values) to 1.502 and

1.528% (minimum values) in the

first and second ~ seasons,
respectively and the other values
sited between the above mentioned
limits with significant differences
in most cases among treatments.

The obtained data (Table 4c)
also show that leaf N content (%)

.increased available P
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was increased from 1.508 to 1.698
% as the number of N fertilizer
doses were increased from three to
12 times per year with significant
differences among treatments and

~ the same trend was noticed in the

second season.

The available literature
concerning the above summarized
results are very rare. However,
many investigators proved that
Andrews et al. (2001) worked in

“apple trees, reported that total top

soil N was significantly higher in
the organic and integrated system
compared to the conventional
system, although nitrate N was "
lowest in the organic system. Even
though these differences in
available soil N did not lead to
differences in leaf N among the
three  systems. In  addition,
Schuricht et al. (1983) on apple,
using six treatments (tillage or.
mulch in various combinations).
Grass mulch increased airiation
(airing) in the top and the total and
N contents, herbicide treatment
with tillage produce the pH but
content.
However, Engle (1992) in apple
trees, studied the influence of
mechanical and chemical weed
control, found that cultivation,
however, was less beneficial, due
probable to damage the tree roots.
Mulchii.z resulted in higher soil
humidity than cultivation or
herbicides, while soil nutrients
status was un-affected by the
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various cultivar and chemical
treatments. Meanwhile, Yu-yi ef
al. (1998) with apple trees reported
that, nitrate contents were the
highest in the plastic soil
treatments followed by the rotary
hae treatment.

In addition, the effect of N
either when- applied in single or
limited doses or in split (multy
doses) on leaf N, P and K contents
(Castellanos, 1982 working on
peach trees), non of treatments (1,
2, 3 or 4 split applications)
affected leaf composition or fruit
quality. However, Hernandaz,
(1983) working on Citrus latifolia
trees, reported that there was little
response to P and K application in
single dose in split doses and N
alone at 216 kg/ha resulted .in the
largest fruits with the highest juice
percentage, and in high yields. In
addition, Gysi et al (1987) in
apple, reported that, split N
application (9 doses annually) and
the various N forms used had a
smaller effect on the soil
composition than did the presence
of the grass mulch or the amount
of N applied. A high No. 3 content
in the root zone, and therefore, a
greater likelihood of losses by
leaching could be avoided by using
a grass mulch and lower levels of
N fertilization. In addition, Koo,

(1986)working on orange, reported

that no differences regarding the
effect found  between  the
. application frequencies with either

leaves
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of the controlled release sources of
N, whereas with the soluble source
two split applications/year were
superior to a single application
with regard to both leaf N content
and fruit production. No.
differences in fruit juice quality
were found between controlled
release and soluble N sources.
From anther point of view Koen
(1987) in some trees species,
reported that current
recommendation of optimum leaf
nutrient content for trees up to 7
years old are 1.6 - 1.8% N, 0.11-
0.13% P and 1.2 to 1.6% K,
respectively. The best time for leaf
sampling was Mar., when the
were five month old.
Fertilizer application (Principally
N) as three equal split doses should
be made one month before pruning
and one and two months after
pruning. In Eurka lemon Aso ef al.
(1987) reported that fruit yield
tended to increase with increasing
number of N application. N
efficiency was highest at the
intermediate N rate and the
greatest number of application
(67.7kg. fruitkg. N applied). N
concentration in leaves increased
with increasing N rate and
increasing frequencyof application.
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