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ABSTRACT

Washington navel orange trees grown in clay loam soil were fertilized with
urea-formaldehyde (UF) as a slow release nitrogen fertilizer during two successive
seasons 2002 and 2003 in a private orchard located in Banha, Kalubia governorate,
Egypt.

Trees were fertilized with urea at 1000 gm Nitree divided into three equal

doses as control treatment, while urea-formaldehyde was used at three doses 1000,
750 and 500 gm Nitree each of them added either as one application in March or
divided into two equal applications added in March and June.
Results indicated that N, P and K contents in the leaves did not affect significantly by
different treatments. In this respect, UF treatments enhanced nitrogen percentage
comparing with urea treatment. So, UF at 1000 gm N/plant raised N content in the
leaves comparing with the other treatments. On the other hand, fertilizing trees with
UF at 500 gm N/tree either as one or two applications raised potassium content than
the other treatments.

Concerning the effect on yield and fruit quality, the data reveal that all
treatments had a significant effect on number of fruits per tree since; using UF at 500
gm Nftree significantly increased this parameter than the other treatments and gave
the higher values especially when added as one application and resuited in highest
yield weight/tree. On the other hand, no significant differences were detected between
treatments on fruit weight, peel thickness, fruit juice content, total soluble solids,
acidity and ascorbic acid in fruit juice, although the higher UF doses specially 1000
and 750 gm N/plant tended to increase peel thickness.

Thus, it seems that fertilizing Washington Navel orange trees with urea-formaldehyde
at 500 gm Nitree as one appiication added in March is the suitable treatment under
conditions of this study.

INTRODUCTION

Citrus is considered one of the first fruit crop in Egypt. It is well known
that citrus needs large amounts of fertilizers especially nitrogen, since the
recommended dose of nitrogen fertilizer in Egypt is about 1000 gm
N/treelyear. In this respect, studies suggested that as much as 40-50% of the
applied N is not available to the tree due to leaching, denitrification and
volatilization (Davies & Albrigo, 1994).

The use of controlled-release sources of N fertilizer provides a
continuous supply of N, consequently the N-use efficiency, reduce the N
losses and reduce luxury consumption of nutrients (Koo, 1986 and 1988).
Moreover, the use of such fertilizers led to reduce rates and number of
applications during the growing season (Jackson & Davies, 1984), (Koo,
1988) and (Zekri & Koo, 1991).
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Urea-formaidenyde (UF) is one of the slow release nitrogen
fertilizers, which contain (38% N) 1.5% as urea N that provides an
immediately available source. The residual N is derived from the
biodegradation of cold-water-insoluble (fraction 1) (typically about 28%), which
rapidly mineralized. Hot-water-soluble (fraction 11) is mineralized more slowly
than fraction I. Hot-water-insoluble (fraction I11) is mineralized at rate of about
10% per year, Janick (1979).

Therefore, the aim of this study is to investigate the effect of different
doses and number of applications of urea-formaldehyde (UF) as a slow
release N-fertilizer on leave mineral content, yield and fruit quaiity of
Washington Navel orangs trees grown in a private orchard located in Banha,
Kalubia governorate, Ec /pt. So, now days we reduced the amount of nitragen
fertilization which usad in the farm in order to reduced the amount of nitrate in
the fruits.

MATERIALS AND METHODS

This study was carried out during two successive seasons 2002 and
2003 on Washington Navel orange trees grown in a private orchard located in
Benha, Kalubia governorate, Egypt. Trees were 20 years old, budded on sour
orange rootstock, planted at 6x6 meters on clay loam soil under basin
irrigation system.

The various chemical analyses of the soil were determined by using
the methods described by Cottenie et al (1982).

The results of soil analysis indicated that PH ranged between 7.85 and 8.10,

E.C. between 2.22 and 2.65 dsm” and CaCO; ranged between 2.95 and

3.45%. The soil texture was clay loam.

Seven treatments of nitrogen fertilization were done as follows: -

1- 1000 gm N as urea divided into three equal doses in March, Jure and
September (control).

2- 1000 gm N as urea-formaldehyde (UF) one dose added in March.

3- 1000 gm N as (UF) divided into two equal doses, added in March and
June.

4- 750 gm N as (UF) one dose added in March.

5- 750 gm N as (UF) divided into two equal doses, added in March and June.

8- 500 gm N as (UF) one dose added in March.

7- 500 gm N as (UF) divided into two equal doses, added in March and June.

Each treatment was replicated three times on one tree/plot and the

randomized complete block design was arranged.
All trees received yearly about 450 gm K;Oltree as potassium sulphate /48-
52% K30) divided into two equal doses (late March and mid August) anc 15
gm P20s as calcium super phosphate (15.5% P,0s). The other agricultural
practices were the same for all trees.

About forty leaves were taken in late August in each season from
tagged non-fruiting and non-flushing spring growth cycle (Jones & Embleton,
1960) to determine N, P and K percentage in the leaves, which estimated by
standard procedure according to Wild et.al. (1985).
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In each season yield was harvested in late December. Number of
fruits and yield weight in kg/tree were determined.

Samples of ten fruits from each tree were used to determine fruit
weight, peel thickness, juice percentage, total soluble solids%, titratable
acidity and ascorbic acid content using the methods described in (A.O.A.C.,
1970).

The data were subjected to analysis of variance and Duncan's
multiple range test was used to differentiate means (Duncan, 1955).

RESULTS AND DISCUSSION

Leaf mineral content:

Results in Table (1) show the effect of different doses and number of
applications of urea-formaldehyde (UF) as slow release nitrogen fertilizer on
leaf mineral content of Washington Navel orange trees. The data also reveal
that all UF treatments raised N % in the leaves than the control (urea), but
this increment lacked significance among the treatments. In this respect,
fertilizing trees with 1000 gm N gave the highest values during the two
studied seasons. However, N content in the leaves ranged between (2.27 -
2.39%) in the first season and (2.26 - 2.39%) in the second one.

Regarding phosphorus content, it is clear that the differences
between treatments lacked significance in the two seasons of the study and
there was no trend for such treatments on phosphorus content in the leaves.
However, phosphorus % in the leaves ranged between (0.10 — 0.11%) and
(0.11 —= 0.12%) in the first and second season, respectively. Potassium
content did not significantly affect by treatments. However, treated trees with
UF at 500 gm N/tree either as one or two equal doses tended to increase
potassium percentage than the other treatments including the control (urea).

The previous results could be explained according to Obreza &
Rouse (1992), Alva et. al. (1993) and Alva & Paramasivam (1998) who
reported that using slow release fertilizers increased nitrogen uptake
efficiency and minimized nitrate leaching below the rooting depth in Cleopatra
mandarin and Hamlin orange trees. El-Shazly & Abdel-Nasser (1994) worked
on sour orange and found an increase in N and K values due to slow release
nitrogen fertilizer treatment compared with the fast release N fertilizers. On
the other hand, Hadas et. al. (1976) found no significant differences between
UF at 500 and 1000 N/ha on P or K content in banana leaves. Shawky et al.
(1996 a) and (1996 b) found that UF treatments raised N and K contents in
the leaves of banana than the traditional N fertilizer forms, they also found
that UF at high dose enhanced N content than the low one.
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Table (1): Nitrogen, phosphorus and potassium content in the leaves of

Washington Navel orange trees as affected by urea-
formaldehyde fertilizer in 2002 and 2003 seasons.
0, [} [}
Treatments bl £ ki
2002 2003 2002 2003 2002 2003

*Urea
(1000 gm N) 2.27 2.26 0.10 0.11 0.93 091 |
UF i
(1000 gm N) ‘ =
el 2.32 2.36 0.10 0.11 0.90 ’ C)is_
=*UF I
(1000 gm N) -
two doses 2.39 2.39 0.10 0.12 0.90 il
**UF
(750 gm N) g
oria duEn 2.30 2.36 0.11 0.12 0.97 0.¢8
BUF
(750 gm N) |
S o 2.33 235 0.10 0.12 0.98 0.98
UF
(500 gm N)
g 2.30 231 0.11 0.1 1.06 1.03
“*UF
(500 gm N)
twe doses 2.31 2.33 0.10 0.12 1.10 1.08
Significance at 5%
level N.S N.S N.S N.S NS | NS
Means having the same letters within a column are not significantly different at 5% level.

*Urea.  ** Urea-formaldehyde

Yield and fruit quality:

Data in Table (2) show the effect of urea-formaldehyde on yield as
number of fruits on weight/tree and fruit weight of Washington Navel orange
trees.

Number of fruits/tree was affected by various treatments, since using
UF at 500 gm Nitree as one or two equal applications significantly increased
final number of fruits/tree than the other treatments and gave the highest
values in both seasons of the study. This increment could be due to reduce
the number of fruit drop. On the other hand, fertilizing trees with 1000 gm N
as UF either at one or two applications gave the lower number of fruits/tree.
This was true in two studied seasons. The previous result could be explaine
due to the absence of mineral equilibration which consequently affected frui:
drop or increase the foliage growth.

Regarding the effect on yield Kg/tree, it is noticed that treatments had
a significant effect on this parameter, since all UF treatments raised yield
weight/tree than urea except when trees fertilized with UF at 1000 gm Nitree
either as one or two applications. In this respect, UF at 500 gm Ni/tree gave
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the highest yield/ tree, especially when treated as one application since it
recorded 89 and 110 kg/tree in the first and second season, respectively.

As for fruil .veight, the data presented showed that there was no significant
effect on this value during the both seasons under the study.

Table (2): Number of fruits, yield weight/tree and fruit weight of
Washington Navel orange trees as affected by urea-
formaldehyde fertilizer in 2002 and 2003 seasons.

Treatments No. fruits/tree Yield wt./tree (kg) Fruit wt. (gm)

2002 2003 2002 2003 2002 2003

*Urea
(1000 gm N) 340 ¢ 420 c 80 abc 93 ab 235 222

itUF
(1000 gm N) 319d 386 d 73 bc 94 ab 230 243
one dose
**UF
(1000 gm N) 307d 335e 66 c 81b 215 240
two doses
“*UF

(750 gm N) 357 bc 377d 82 ab 91 ab 230 243
one dose
*uUF
(750 gm N) 363 b 387 d 83 ab 94 ab 230 242
two doses
ttUF

(500 gm N) 398 a 477 a 89a 110 a 222 . 232
one dose
**UF
(500 gm N) 383 a 450 b 88 a 111a 230 248
two doses
Significance  af
5% level S 8 S S N.S N.S

Means having the same letters within a column are not significantly different at 5% level.
* Urea. ** Urea-formaldehyde

From the abovementioned results, it is clear that the increment in
yield weight per tree was due to the increase in fruit numbers per trees. This
result is agree with that obtained by Koo (1998) who reported that using
different forms of slow release fertilizers produced more Valencia orange
fruits than calcium nitrate and ammonium nitrate. He also added that the
medium rate of slow release fertilizer produced more fruits than the higher
and lower rates.

Results in Table (3) showed the effect of urea-formaldehyde either as
doses or number of applications on fruit quality of Washington Navel orange
trees. It is noticed that, there was no significant differences were detected for
treatments on any of the fruit quality parameters (peel thickness, percentages
of fruit juice, total soluble solids, acidity or ascorbic acid content in fruit juice).
Thus, it is observed that the higher UF doses tended to increase peel
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thickness specially 1000 and 750 gm N/plant. On the other hand, UF at 500
gm N/plant tended to increase the total soluble solids percentage in the juice.
While as no clear trend was detected for treatments on juice, acidity or
ascorbic acid contents. This was true in both seasons of the study.

Table (3): Peel thickness, juice%, total soluble solids, acidity and
ascorbic acid content in the fruits of Washington Navel
orange as affected by urea-formaldehyde fertilizer in 2002
and 2003 seasons.

Ascorbic

Treatments |Peel thickness| Juice % TSS % Acidity % acid
(em) (mg/100ml

juice)

2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003

"Urea
1000 gm N) 047 | 042 | 433 | 436 | 112 | 114 | 0.80 | 0.79 | 48.0 | 49.2
*UF
(1000 gm N) 047 | 047 | 434 | 426 | 113 | 116 | 083 | 0.81 | 47.6 | 48.3
lone dose
MUF

(1000 gm N) 0.51 046 | 422 | 426 | 11.2 | 115 | 0.87 | 0.85 | 48.1 | 491
two doses
"UF

(750 gm N) 0.51 046 | 428 | 432 | 118 | 120 | 0.82 | 0.83 | 47.9 | 48.8
one dose
*UF

(750 gm N) 050 | 045 | 435 | 434 | 116 | 121 0.80 | 0.89 | 47.8 | 48.9
two doses
*UF

(500 gm N) 048 | 044 | 433 | 429 | 11.8 | 120 | 0.82 | 0.85 | 48.2 | 48.9
one dose

e

(500 gm N) 048 | 043 | 426 | 429 12.0 12.2 | 0.84 | 0.83 | 48.4 | 49.0
two doses

ISignificance at

5% level N.S N.S N.S N.S N.S N.S N.S [ NS | NS | NS

Means having the same letters within a column are not significantly different at 5% level.
* Urea. ** Urea-formaldehyde

The previous results are in agreement with those obtained by Obreza
& Rouse (1992) who observed that the use of controlled-release nitrogen
fertilizers improved yield and quality of Hamlin orange fruits compared with
the water soluble N fertilizers. Zekri & Koo (1992) reported that fruit yield was
the same in trees received slow release N fertilizers and those received the
fast ones. In this respect, Akhundova (1966) as quoted by Koren'Kov (1983)
on tea, who reported that urea-formaldehyde fertilizer had a big effect on the
yield of tea. Moreover, Shawky et.al. (1996 a) & (1996 b) reported that no
differences were detected between UF added as one or two applications on
banana plants, also they found that UF at low concentration increased yield
than the higher one or than the fast release forms of nitrogen fertilizers.

From the above results, it could be concluded that using urea-
formaldehyde as a slow release nitrogen fertilizer are very useful especially
when using at the lowest dose (500 gm Nitree). On the other hand, there
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were no differences between numbers of application of UF. So, fertilizing
Washingtcn Navel orange trees with UF at 500 gm N/tree one dose added in
March is the suitable treatment, since it enhanced nitrogen and potassium
content in the leaves and significantly increased yield as weight and number
of fruits/tree.
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