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RATES OF NITROGEN FERTILIZATION
BY
MUDATHER ABDALLA HUSSEIN' AND FAROUK HASSAN
ELTAHIR?

ABSTRACT

Five nitrogen rates, namely 0.0, 300, 600, 900 and 1200 g N
per tree per year in the form of urea, were applied to nine-year-old
guava (Psidum guajava. 1) trees grown under orchard conditions at
El Rahad Agricultural Scheme in 1988 to study their effects on
growth, leaf nutrient content and yield. The amount of urea was split
into two equal doses, half in Apnil and half in August of 1988. The
results showed that all rates of nitrogen led to significant increase in
tree height and trunk circumference than the control, throughout the
experimental period Each mcrease in the rate of mitrogen showed an
increase in height and in trunk circumference Significantly higher
leaf-N content was detected in trees receiving different rates of
nitrogen than the control Each increase mn the rate of mitrogen
resulted in an increase in the leaf-N content. All rates of nitrogen had
virtually no effect on leaf-P, K, Ca, Mg, Fe, Mn, Zn and Cu contents,
regardless of the sampling date. As the season advanced, leaf-N and
Fe contents increased and leaf-P, K, Ca, Mg, Zn, Mn and Cu content
tended to remain, more or less, constant. Trees treated with different
rates of nitrogen had significantly higher total yield than the control
Application of 900 or 1200g N per tree per year resulted in
significantly higher yield than the rest of the rates Each increase
the nitrogen rate produced an increase in the total yield.
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INTROCUCTION:

Guava (Psidium guajava L) is one of Ihe most mrpurunt fruit
crops of the tropical world It is greatly relished for its exotic
flavors, delicious taste and high nutritive value (nch in vitamin C) It
occupies a premier position among the tropical and subtropical fruit
trees, which give more than one crop during the year.

The need for fertilizing guava trees to bear large crops has

been emphasized, because the fruit is borne on the new growth and
any treatment, which brings aboul vigorous vegetative growth. also
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encourages fruiting Nitrogen 1s one of the primary factors governing
growth and production Rajput and Singh (1973) found that the
growth characters of guava trees are significantly improved by all
mnmmmnfmumy{ﬂi *%audﬁﬁ}ndﬂmumg.yltld
and size of the fruits increased with increasing concentration of
nitrogen The highest yield was recorded at 4% urea spray Several
investigators reported that an increase in the mitrogen rate is
associated with an increase in yield of different species of fruit trees
(Calvert, 1970, Jones er al. 1970; Shawky er al. 1973; Koo et af.
1974; Dawoud 1991, Dawoud 1993). Sinha er o/ (1961). Working
with guava trees. reported that as the levels of nitrogen increased,
leaf-N and-K contents tended to increase; leaf-P showed a significant
downward trend, and leaf-Ca did not seem to be affected  The effect
of different nitrogen, and micrommnens levels,on growth and
flowering shoot of guava trees were studied by Singh and Singh
(1969) Thev found that high levels of mitrogen had accelerated
growth by increasing the length and number of leaves of the
flowenng shoot.

A survey of the literature indicates that research efforts on
guava n the Sudan are needed, especially in the area of fertilization
since the main factor contributing to the low wield and bad quality of
guava fruits is the little use of fertilizers Therefore, the purpose of
this work was to study the effect of different rates of nitrogen on
growth, leaf nutnent composition and yield of guava.

MATERIALS AND METHODS:

Nine-year-old guava trees of nearly uniform size gmwlh
vigour and bearing habits were selected for this investigation in
1988 The trees were growing in the orchard of F| Rahad
Agricultural Scheme (heavy alkaline soil, pH 8.0-8 5), and did not
receive fertilizers for a number of years. The tree spacing was 7x7m,
five rates of nitrogen, namely 0 0, 300, 600, 900 and 1200 ¢ N per
tree per vear were applied These rates were split into two equal
doses and applied in April and in Aygust of 1988 The nitrogen, in
the form of urea (46% N), was broadcasted 30¢m from the trunk and
out to the drip-line (edge of canopy) of the tree All experimental
trees  received  almost  similar  cultural  practices  (irrigation,
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Tree hewght and trunk mmm in
various months !’mtylnmnfmﬁ.* g third pair
from shoots of current season’s growth located at a of 1.5-
2.0m from the ground. were collected to form a composite sample for
determination of nutnient elements composition. Leaf samples were
collected in June, September and November of 1988 For
determination of nitrogen leaf contents. Leaf samples were dried in a
forced-draft oven at 70° C for 48 lus After complete dryving, the
samples were ground in a Retsh Mill 10 pass through a 40-mesh
screen The samples were thoroughly mixed before taking
representative sub samples for chemical analysis Total N was
determined by the macro-Kjeldahl procedure, P by molbdo vanada-
phosphonc acid procedure, K by flame photometry, and Ca, Mg Mn,
Zn. Fe and Cu by Atomic Absorption Spectrophotometer (SP 191),
Yield was expressed as the total number and weight of fruits
produced per tree in each cropping season in July and November
(time of the commercial harvesting of the orchard),

RESULTS AND DISCUSSION:

The results revealed that the application of differemt rates of
mirogen led to significant increase in tree height throughowt the
expenimental penod, compared to the control (Table 1). Increasing
the rate of mitrogen resuited in a sigmificant increase in the tree
height It 15 evident from the data that tree height measured in
December, 1988, did not differ significantly between the rates of 900
and 1200 g N per tree per vear In general agreement with this
finding are those reported by other investigators working with orange
and grapefruit (Sharples and Hilgeman 1969, Calvert 1970, Sruth ar
al. 1968 Dawould 1991, Dawoud 1993). Likewise, significant
increase was noticed in trunk circumference than the two lowest
doses (300 and 600 g N per tree per year). These results are in
agreement with those reported by Singh and Singh (1969) working
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with guava and Wilhams and Billingsbey (1974) working with apple

On the other hand, the data did not confirm the observations of
Dawoud (1991) who indicated that applicabon of the lowest nitrogen
rate (400 g N per tree per vear) to ‘Foster™ grapefruit trees resulted m
bigger trunk circumference. This indicates that fruit tree species tend
to respond differently to the rate of nitrogen.

Table 1. Increases in height and trunk circumlerence of guava trees
(Measured in various months) as affected by different rates

of nitrogen fertilization
Nitrogen rate | Increases in tree Increase in trunk
| (g. Nitree) w’_[ﬂlj circamference (cm)
October | December A.up.ﬁ October | December

1988 1988 1989 1989 1689

0 100e | 100d 18b 18¢ 19¢

300 300d] 700c¢ | 150a 70b 90b

600 400¢ | 800b 50a 86b 109 b

900 S00b | 930a 58a ] 100a 140a

1200 600a | 950a 69a | 140a | 160a

Means in a column followed by the same letter (s) are not
significantly different at p=0.0S, according to Duncan’s Multiple
Range Test.

Table 2: Seasonal changes in leaf-nitrogen content of guava trees as

Affected by different rates of N fertilization

Nitrogen Sampling Dates

g. Nitree 1988 1989

June | September | November | Jume | September | Novesnber

Leaf-N content (%)

0 120c | 101dJ105¢c ] 1.30¢c ] 1.20c | 1.20b

300 130b | 134c | 1.75b ] 164b | 173b | 1 B3 a

600 132b | 143b | 179b | 183a | 190a | 190a

[ 900 | 134b[151b]186a]190a]101a] 193a

1200 ] 142a ]| 178a | 19a | 192a ] 197a| 2.00a

Means a column followed by the same letter (s) are not significantly

different at p=0 05, according to Duncan’s Multiple Range Test.
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Table 2 shows the influence of nitrogen ratés on leaf-N
content. All nitrogen rates resulted in m leaf-N
content than the control, regardiess of the sampling da
corresponding increase in the leaf-N content as the
was mcreased. In accord with this finding are th
investigators working with orange,
(Reuther and Smith 1950, Sinh ef o/ 1961, R r'
1969; Smith 1969 Rajput and Singh 1973;
Dawoud 1991) The differences in
successive rates of nitrogen tended miu.
the last samphng datc However, leaf-N
year than in the first vear, and this m
applications of mitrogen.

Generally, these results are in
by smith (1967) working with V. 8 ":'
findings, however, disagreed
mvuﬂgum{ﬂwﬂﬂruﬂsmh Rt
Reese and Koo 1975, thuud:l creasing
nitrogen rate increased leaf-Ca : N, P and K
contents A definite trend in leaf-N t " , and this is in
agreement with the findings uf“ ilﬁl} and Dawoud

......

(19%9]) | -‘

Significantly mgher yields were found in' the treated trecs
than in the control trees (Table 3). e f arked cfle ot of nitrogen on
yield might be due to the cumulative stimulating effect of nitrogen on

the wvegetative growth characters, '_tblbnmfnr
flowering and fruiting Application of 900 or | 200 g N per tree per
year resulted in significantly higher hthemhcr
mu‘ugmmulnngrmwﬂ_ s reported by
other investigators working with ¢ "'"""“_‘;"'":M' en 1970,
Jones ¢ al. 1970: Koo ¢ al Iﬁ‘, ely et.al. 969: Dawoud 1991,

Dawoud 1993) Owverall yields wer "."';‘“‘_ "ﬁ:used by
increase in the nitrogen rate Th _' ﬂ!_“ ity with the
ohlarwmufhjpmmtwf p with guava trees,

and with other investigators wuiqﬁ ’-.h 1 orange (Jones et
al 1970, Shawky ¢/ al 1973) - .
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Table 3: Effect of application of different rates of nitrogen on guava

Tree Y88
\ iy m
1988 1985
- i Juns Sorvember Touad Jime Novermiber 1 atal
g o= 3 199 b 4ﬁc'J T ¢c 14274 |
> n [ be | T3 h ah 5 b ANt
B0 Tu 190 ¢ g | 4% A1%ab | ®2EDh
] 61h [ Wob_ [6eib | 2636 | 5654 | s
351 h 412w Tod b 297b G0 a X 3

1 - column followed by the same letter (s) are not
12n ‘different at P=0.05, according to Duncan’s Multiple
i
¥ L

! ﬁemmﬂumduuhulhnumdﬁrm
mn arcumference and yield between trees in the two

| nitrogen (900 and 1200 g N per tree per year)
be concluded that the 900 g rate of nitrogen is
imal for guava trees under the conditions of this

MM Awad,. A Osman; M. Dinar,; H. Abdalla, and
HA (1969) Guava long term fertilizer trial Annual
ft of Hudeiba and Shendi Research Stations, 1968/69
Research Corporation, Sudan
, DV. (1970) Response of ‘Temple' orange to varying
of mtrogen, potassium and magnesum. Froceedings of
- State Horticultural Society 83, 10-15.
. K D (1991) Response of 'Foster’ Grapefruit Trees
Nutrition Under Nursery and Orchard Conditions
{hgric]. Thesis, University of Khartoum, Sudan
. Do (1994) The effect of nitrogen fertilizer
on growth, productivity and fruit quality of the
ﬂhﬂ guava cultivator. Annual Report of New Halfa
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