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ABSTRACT

This experiment was carried out for two successive seasons ( 1998 and

1999 ) on mature le — conte pear trees treated with two sources of bentonite coated
urea as a slow release nitrogen fertilizer at 150 gm N/ tree/ year as
( BCU 1) with thin coated ( 4%) or( BCU 2)
with thick coated ( 12%) , both added at one dose in March or at two equal doses in
March and May. These treatments were compared with urea at 300gm N/tree/year
( the previously recommended dose ) as fast release N fertilizer added at one dose in
March or at two equal doses in March and May or at three equal doses in March,
April and May.

Nitrogen and potassium in the leaves were significantly increased by slow
release fertilizer treatments in both seasons.

The highest yield either as number or weight of fruits per tree, average fruit
weight and volume were obtained by fertilizing trees with BCU2 at 150 gm N/ tree
applied at one dose in March.

Total soluble solids and total soluble solids / acid ratio were significantly
affected by different treatments, while the other fruit characteristics were not affected
in both seasons.

The use of (BCU2) at 150gm N/tree/year at one dose may be recommended for Le-
conte pear trees grown in circumstances of Rafah orchard or similar to it.

INTRODUCTION

The use of controlled — release sources of N fertilizer, provide a
continuous supply of N, consequently increase the N-use efficiency, reduce
the N losses and reduce luxury consumption of nutrients ( Koo, 1986 and
1988 ). Morever , the use of such fertilizers led to reduce rates and number of
applications during the growing season (Jackson and Davies, 1984 ;
K00,1988 and Zekri and Koo, 1991).

The efficiency of nitrogenous fertilizers can be increased through the use
of slow-release nitrogen sources, which potentially reduce N leaching
(Cox,1993) and improve the efficiency of plant recovery (Khalaf and
K00,1983) .

These fertilizers have clear advantages compared with conventional
ones in a great variety of Horticultural crops (Sharma 1979;
Csizinszky,1994).

The main advantages of slow-release fertilizers are regular and
continuous supply of nutrients , lower application frequency to soils and
decrease of losses bleaching, denitrification and immobilization.
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Bentonite coated urea ( BCU) is one of the slow release nitrogen
fertilizers which contains ( 35%N) .

The aim of this study is to compare the effect of application numbers of
fast and slow release nitrogen fertilizers on nutritional status,yield and fruit
quality of le-conte pear trees under Rafah conditions .

MATERIALS AND METHODS

This experiment was carried out throughout 1998 and 1999 seasons on
le-conte pear trees. The trees were 20- years -old planted at 5x5m apart,
budded on Pyrus communis rootstock and grown in sandy soil located at
Rafah destrict, Northern Sinai Governorate.

This soil had the following characteristics:

Ph 8.3,E.C. 0. 12 Dsm™ ,Ca CO3 1.65%, sand 80.52%, silt 12.68%

and clay 6.8%, organic matter 0.32% , total nitrogen 0.015%.

Twenty one trees as uniform as possible were selected for this study.

The trees received the same cultural practices.

Complete randomized block design was adapted.
Bentonite coated urea at 150 gm.N/tree was used in this investigation in
order to determine the optimum number of applications in Rafah sandy soil
( one or two equal doses) compared with urea at one, two or three equal
doses.
The tested treatments are presented in Table (1) as follows : -

Table (1) Treatments tested in the present experiment .

Treatments * Source of nitrogen
150 gm N / tree year as BCU 1(one dose - Bentonite coated urea
in March ) (35%N)with thin coating
150 gm N / tree / year as BCU1 ( two equal material (4% BCU1)
doses
in March and May ) - Bentonite coated urea
(35%N)with thick coating
150 gm N / tree / year as BCU2 ( one does material( 12% BCU2)
in March)
150 gm N / tree as BCU2 (two equal - Urea
doses

in March and May )

300 gm N / tree /year as Urea (one dose in
March )

300 gm N / tree / year as Urea ( two equal
doses

in March and May)

300 gm N / tree / year as Urea (three equal
doses

in March , April and May )

Each treatment was replicated three times, one tree per each.
Bentonite coated urea and urea fertilizers are applied 15cm under the soil surface.

The following determinations were carried out
Leaf mineral contents
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Samples of 20 mid terminal leaves/tree were collected in early June.
Leaves were cleaned, weighed, oven dried at 70°c until constant weight and
finally grounded.

Nitrogen, phosphorus and potassium were determined on dry weight basis .
Nitrogen content was determined by the micro kieldahl method as
described by Pregl ( 1945).
Posphorus was determined by the colorimetric method according
toTroug and Meyer ( 1929 ).
Potassium was measured by using flame-photometer according to
the method described by Brown and Lilliland ( 1946 ).

Yield per tree
When the fruit reached maturity stage ( mid July) yield was recorded
as number of fruits and weight in kg/tree.

Fruit characteristics
Physical characteristics
A Sample of 20 fruits was taken from each tree at the harvest time to
study the physical characteristics:
Average fruit weight (gm) .
Average fruit volume (ml)
Specific grafity: Fruit weight (gm)
Fruit volume (ml)
Average fruit length and diameter ( cm) .
Fruit shape index._Fruit length
Fruit diameter
Firmness of fruits was determined by using penetrometer (pressure
tester) in b / inchz2
2- Chemical characteristics
Total soluble solids of fruit juice ( T.S.S %) was determined by using
a hand refractometer.
Total acidity %
The percentage of total acidity in fruit juice was determined as malic acid
(according to A.0.A.C.,1970).
-Total soluble solids/ acid ratio was calculated
Statistical analysis
All data were subjected to analysis of variance according to the
procedure reported by Snedecor and Cochran (1974).
Treatment means were compared by the least significant difference test
(LSD) at 5% level of probability in the two seasons of study.

RESULTS AND DISCUSSION

Leaf mineral contents
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It is evident from the data presented in Table (2) that there was a
significant increase in nitrogen and potassium percentages in leaves of pear
trees treated with bentonite coated urea (BCU1 and BCU2) applied at one
dose or at two equal doses compared with urea treatments in both seasons
of the study.

The highest percentages of nitrogen and potassium were obtained by
BCU2 applied at one dose in the two seasons, since it was 1.79% and 2.63%
for Nitrogen, 1.69% and 1.85% for potassium in the first and second seasons,
respectively. The least N values in the leaves were obtained by urea
treatment 300gm at one dose in both seasons, since it was 1.30% and1.52%
in both seasons, respectively. As for potassium the least values were
recorded in the treatment of 300 gm urea at three equal doses.

Concerning phosphorus percentage, it was not significantly affected
by different treatments in the two seasons of the study. The values ranged
between 0.17-0.22% and 0.15-0.22% in the first and second seasons
respectively .

Similar results were obtained by Balo et al. (1988), Ferguson et al.
(1998), and Mansour (1998).

Table (2) Effect of fast and slow - release nitrogen fertilizers
on N,P and K contents in leaves of Le- conte pear
in 1998 and 1999 seasons.

Treatments 1;\I;t8r0c enlg/gg 1s|339hsOS Jhorijgsgg) 1555 taSSiuTgos/;g
Sﬁ}j 1§g§§9m N)at 158 | 248 | 017 0.15 1.60 1.69
-?\,C\,g g;ﬁg,g[,”os'“eg at 158 | 245 | 0.19 0.22 1.63 172
BCUZ2 150 gm N at 179 | 263 | o021 0.20 1.69 1.85
P 2P g et 175 | 263 | 022 0.21 1.68 1.80
orea ( 300gm N) at 130 | 152 | 018 0.19 1.38 1.42
$$§§qi‘g;)%“gs§s> a 132 | 154 | 017 0.18 1.36 1.40
S TR 134 | 159 | o018 0.19 1.36 1.38
LSD 5% 005 | 009 | NS NS 0.04 0.05
Yield / tree

Data presented in Table (3) showed that bentonite coated urea
treatments significantly increased number of fruits/tree in both seasons
comparing with urea treatments . However , BCU2 and BCUL1 both of them at
one dose gave the highest values (450 & 421 fruits ) in the first and second
seasons respectively , while urea at one dose gave lowest values (398-376
fruits ) in both seasons respectively .

As for yield (kg /tree ) it is obvious from the data presented in Table (3) that
yield of pear fruits as kg/ tree was significantly increased by BCU1, BCU2
treatments compared with urea treatments in the two seasons of the study.
Generally, yield/ tree was not significantly affected by the number of
doses in both BCU1, BCU2 in the two seasons of study. The highest yield
was obtained by BCU2 at one dose (36.5kg and 42.6kg) in the first and
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second season, respectively and BCU2 at two equal doses ( 36.1kg) in the
first season and (42.9kg) in the second season of the study.

The least yield was produced by urea treatments since, the values ranged
between 31.2 —31.4kg / tree in the first season and 33.5 — 33.9kg / tree in
the second one.

The average yield of the two seasons took the same trend of each
season, since it was 39.6 and 39.5kg for BCU2 at one dose and two equal
doses, 36.8 and 36.4 kg / tree. For BCUL at one dose and two equal doses,
respectively.

All urea treatments produced low vyield / tree comparing with slow
release treatments since it ranged between 32.4-32.6 kgl/tree .
Table (3) Effect of fast and slow release nitrogen fertilizers on number
of fruits/ tree and yield/ tree of Le -conte pear in 1998 and
1999 seasons.

Treatments ;\rlﬂwst;etrreog ':‘é’:srggg of two Igld/ tree ?gaesrggg of two
1098 _ 1999 1098 [1999
BCUI(150gm N at 435 | 421 428 348 | 387 36.8
‘?v%claj g;ﬁg.g dmos'\leg o 440 418 429 345 | 382 36.4
Uz 150 gm N at 450 | 388 419 365 | 426 30.6
-Eﬁv%g Zeq(&glo ses et 446 390 418 36.1 | 429 39.5
orea ( 300gm N) at 398 | 376 387 314 | 335 25
¥$§ éq%%?%gsgs) o 405 397 401 312 33.6 324
Jrea ( ggfg{"&oﬁgf 410 | 386 398 312 | 339 32,6
LSD 5% 10 8 % 09 06 9

These results are in agreement with Shelton, (1976), Allen (1984)
and Mansour (1998).

Fruit characteristics

Results in Table (4) show that bentonite coated urea as slow- release
fertilizer was superior to urea as a fast release fertilizer. However , weight
and volume of fruits from trees treated with bentonite coated urea at 150gm
N/treelyear either at one or two doses attained the highest fruit weight and
volume in both seasons comparing with those obtained from trees treated
with urea. The values ranged between ( 76.0 — 81.0), (88.0 —110.0 gm ) for
the two seasons respectively as weight , and ( 78.0-84.0 ml ) , ( 90.0-112.0
ml.) for both seasons respectively as volume .
These results are in agreement with those obtained by Boman (1993) and
Mansour (1998).

Specific grafity, fruit length, diameter, shape index and firmness were
not significantly affected by different treatments in both studied seasons.
These results are in agreement with those obtained by Gabara, 1998.

As shown in Table (5) the results revealed that the application of bentonite
coated urea at one dose or two equal doses resulted in the highest total
soluble solids values ranged between ( 13.2-13.4%) and ( 13-13.2%) in the
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first and second seasons, respectively. While urea treatments attended (12.6-
12.8%) and ( 12.5-12.7%) in the first and second seasons respectively.

As for acidity %, it is obvious from data in Table (5) that no significant
differences were observed among different treatments. The values ranged
between (0.45-0.50%) and (0.42 —0.49%) in the first and second seasons
respectively.

TSS /acid ratio was significantly affected by different treatments in
the two seasons of the study.

TSS /acid ratio ranged between 26.7%-29.0% in the first season and 25.5% -
30.9% in the second season.
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Table (5)

J. Agric. Sci. Mansoura Univ., 25 (4), April, 2000.

Effect of fast and slow release nitrogen fertilizers on fruit
characteristics of Le- conte pear in 1998 and 1999 seasons

Total soluble|, . .. . .

Treatments solids(Tss)% Acidity % TSS/ acid ratio

1998 1999 1998 1999 1998 1999
BCUI(150gm N )at
One dose 13.4 13.0 0.50 0.45 26.8 28.9
BCUI(150gm N ) at
Two equal doses 134 13.2 0.48 0.46 27.9 28.7
BCU2 (150 gm N ) at
One dose 13.4 13.0 0.49 0.44 27.3 29.5
BCU2 (150 gm N ) at 13.2 13.0 0.48 0.42 27.5 30.9
Two equal doses
Urea ( 300gm N ) at
One dose 12.6 12.5 0.45 0.49 28.0 25.5
Urea ( 300gm N ) at 27.4
Two equal doses 12.8 12.6 0.48 0.46 26.7
Urea ( 300gm N ) at
Three equal doses 12.8 12.7 0.47 0.44 29.0 28.9
LSD 5% 0.4 0.3 NS NS 0.4 05
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Table (4): Effect of fast and slow-release nitrogen fertilizers on fruit physical characteristics of le-conte pear in 1998
and 1999 seasons.

Fruit weight Fruit volume Specific Fruit length Fruit width Shape index Firmness
Treatments (gm) (ml) gravity (cm) (cm) (L/Dratio) (Ib/inch 2)
1098 | 1999 | 1998 | 1999 | 1998 | 1999 | 1998 | 1999 | 1998 | 1999 | 1998 | 1999 | 1998 1999
BCUI(150gm N )at 79.9 | 920 | 810 | 980 | 096 | 096 | 65 6.6 4.9 52 | 133 | 127 | 175 15.6
One dose
BCUi(150gm N ) at 78.4 | 915 | 81.0 | 940 | 096 | 097 | 63 | 67 | 48 | 52 | 131 | 129 | 17.4 15.4
Two equal doses
BCU2 (150 gmN)at | g1 | 1100 | 845 | 1120 | 096 | 098 | 66 | 69 | 50 | 54 | 132 | 1.26 | 173 15.0
One dose
BCU2 (150 gm N)at | g4 | 1900 | 831 | 1120 | 096 | 098 | 66 | 68 | 50 | 54 | 132 | 128 | 175 15.0
Two equal doses
Urea (300gm N)at | 705 | 595 | 796 | 90.0 | 099 | 099 | 62 | 66 | 46 | 52 | 135 | 127 | 173 15.3
One dose
Urea (300gm N)at | 27 | gg6 | 786 | 90.0 | 098 | 098 | 62 | 66 | 46 | 52 | 135 | 1.27 | 17.4 15.2
Two equal doses
Urea (300gm N)at | 25 | gg0 | 780 | 900 | 097 | 098 | 62 | 65 | 47 | 52 | 132 | 125 | 17.3 15.0
Three equal doses
LSD 5% 32 | 22 | 80 | 63 NS | NS | NS | NS | Ns | Ns | Ns | NS NS NS
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