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Abstract
This investigation was conducted at Ismailia, Agricultural Resea-
rch Station, during the two growing seasons 1994/95 and 1995/96 to
study the response of onion plants (Allium cepa L.) grown in sandy soil

to nitrogenous fertilization as urea foliar spray at the rate of 2.30, 3.45

and 4.60 kg N/f alone or in combination with soil applied N (60, 90 and

120 kg N/f.) comparing with the N recommended rate (150 kg N/f) in

the form of ammonium sulphate (20.6% N).

The results revealed the following:

1. Nitrogenous fertilization as soil application in combination with foliar
application at high N level significantly increased plant hieght, num-
ber of leaves, fresh and dry weights of the whole onion plant, com-
pared to foliar application of urea only. However, bulbing ratio was
higher with foliar application alone followed by soil N recommended
level (150 kg/f).

2. Total yield and average weight of bulb were also significantly in-
creased with the combination of the highest N (4.6 kg N foliar as
urea + 120 kg N/f.). However, the highest value of dry weight per-
centage was achieved with the highest level of urea as foliar applica-
tion (4.45 kg N/f.) in combination with the lowest level of soil appli-
cation N (60 kg N/f.)

Foliar application of 4.6 kg N as urea with soil N application at any
level gave the highest values of total soluble solids (T.S.S.).

3. Soil N application in combination with foliar spray at higher level (4.6
kg N/f.) significantly increased nitrogen percentage at harvest and
N, P and K uptake of onion plant after 100 days from sowing. How-
ever, at harvest, P percentage was significantly increased only by fo-
liar spray, but K percentage was not significantly affected.
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INTRODUCTION

Onion is one of the most important Egyptian vegetable crops. Nitrogen fertili-
zation is the important agronomic variable known to affect plant growth and yield.

Soil application of nitrogen markedly increased number of onion leaves (Pande
and Mandra, 1971; Dacquel, 1986), bulbs yield (Hedge, 1988; Al Rajabi, 1987,
Dacquel, 1986, Patil et al., 1984; Badr et al., 1996; Narang and Dastanc, 1971; and
El-Keklawy et al, 1985) and the dry weight of the whole plant (Moursi and Butt,
1961; El-Habbasha and Behairy 1976). On the other hand, Al-Rajabi (1987) and
Daequel (1986) showed that diameter, length, and dry weight percentage of onion
bulb were not markedly affected by N rates.

Soil application of nitrogen resulted in an increase in N concentration of onion
bulb (AL-Rajabi, 1987 and Hedge, 1988), while a decrease in P and K concentration
occurred with high rates of nitrogen application (Hedge 1988). Moreover, El-Sherif
and El-Habbasha (1977) and El-Neklawy et al. (1985) found an increase in total up-
take and content of N, P and K in different parts of onion plants by increasing the ni-

trogen level.

Many investigators tried to use N fertilization through foliar spraying of crop
plants. El-Shafie (1996), with fodder beet, found that foliar application of nitrogen
increased growth parameters and total dry matter. Negm et al. (1994) observed
that grain and straw of wheat plants, received 25 kg N/f. as soil application fol-
lowed by three sprays of 6% urea at crown, tillering and booting stages, were in-
creased over the recommended N rate (75 kg N/f.). Also, Lamb and Moraghan
(1993), using a combination of soil and foliar treatments with sugar beet, found that
the use of foliar N application as urea significantly increased root yield.

This investigation aimed to study the effect of foliar application of urea as
source of N alone or in combination with soil applied N on growth, yield and nutrient
uptake of onion crop grown on sandy soil.

MATERIALS AND METHODS

A field experiment was carried out at Ismailia Agricultural Research Station
during the two growing seasons (1994/ 1995) and (1995/1996) to study the effect
of nitrogenous fertilization on growth, yield and nutrient uptake of onion (Allium
cepa L.) cv. Giza 20. N fertilizer was applied as foliar application at the rate of



NITROGEN FERTILIZATION OF ONION IN SANDY SOILS 905

2.30, 3.45 and 4.60 kg N/f. as urea (46% N) alone or combined with soil N applica-
tion at the rate of 60, 90 and 120 kg N/f. as ammonium sulphate (20.6% N) compar-
ing with the recommended rate (150 kg N/f. as ammonium sulphate 20.6% N).

A rondomized complete block design with four replicates was used. The plot
area was 10.5 m2 (3x3.5 m). Plants were transplanted in raws 20 cm apart and 7
cm between plants.

One month after transplanting, plants received 5 sprays of the urea solutions
with one week intervals, while soil N levels were applied in 5 equal doses every two
weeks starting one month after transplanting.

All the experimental plots were fertilized with calcium superphosphate
(15.0% P,05) at the rate of 45 kg P»Os/fed. and potassium sulphate (48% K>0) at
the rate of 48kg K,0/f.

Phosphatic and potassium fertilization were added in two equal doses at trans-
planting and 30 days later. Chemical and mechanical analyses of the experimental

soil are shown in Table 1.

Table 1. Chemical and mechanical analysis of experimental soils.

Soil analysis 1994/95 1995/96
Coarse sand % 60.42 65.26
Fine sand % 32.04 30.90
Silt % 2.46 1.44
Clay % 4.82 3.20
Organic matter % 0.16 0.19
CaCO3 % 0.13 0.17
pH (1:2.5, soil: water suspension) 7.80 7.91
EC mmhos/cm (1:5, soil: water 0.28 0.34
suspension)

Available nutrients (ppm):

Available N 15.0 10.0
Available P 1.4 2T
Available K 54.0 45.0

Available N was extracted by 1% K»SO4 solution and determined using Kjel-
dahl Method (A.0.A.C., 1970). Available P was extracted by 0.5 N NaHCO3 solution
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(pH 8.5) and determined according to Olsen Method (Jackson, 1968), while available
K was extracted by 1.0 N neutral ammonium acetate (Black, 1965) and determined
by Flame photometer.

After 100 days from transplanting random samples of ten plants were taken
from each treatment. In each sample, plant height, number of leaves and fresh and
dry weight of both leaves and bulbs were recorded. Bulbing ratio was also calculat-
ed. Nitrogen, phosphorus and potassium uptake (mg/plant) were determined.

Harvest took place after 150 days from transplanting and total yield (ton/f.)
and average weight (gram) of bulb was measured. Random samples of ten bulbs were
also taken from every treatment to determine dry weight, total soluble solids and
the contents of nitrogen, phosphorus and potassium. Estimation of nitrogen, phos-
phorus, and potassium was carried out as described by Jackson (1968).

The obtained data were statistically analysed according to Snedecor and Co-
chran (1967).

RESULTS AND DISCUSSION
1. Growth:

Data illustrated in Table 2 indicated that nitrogen fertilization as soil applica-
tion combined with foliar application significantly increased plant height, number of
leaves and fresh and dry weights of both leaves and bulbs compared to that of foliar
application alone at any level of N. This may be due to the increased root surface per
unit of soil volume as a result of adding nitrogen fertilizers to the soil, there by in-
creasing plant capacity to absorb more minerals, resulting in more growth. This re-
_sultis in agreement with those obtained by Pande and Mundra (1971), Moursi and
Butt (1961) and El-Habbasha and Benhairy (1976). Meanwhile, less growth due to
foliar application only might be attributed to the small area of the plant leaves which
did not allow more nitrogen absorption. In this connection, Abou-Deya (1991)
showed that growth parameters and total dry matter of fodder beet were marke&ly
affected by N fertilizer added to the soil more than that as foliar application. The re-
sult clearly showed that soil application of 120 kg N/f alone with foliar application
of 4.6 kg N as urea/f. gave the highest values with no significant difference over the
recommended N rate (150 kg/f.) .

On the other hand, the highest values of bulbing ratio were obtained from fo-
liar application of urea at the three used levels followed by that gained by soil appli-
cation of N at the recommended rate without significant differences.
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2. Yield :

Data listed in Table 3 generally showed that soil application in combination
with foliar application showed highly significant effect on total yield and average
weight of bulb in comparison with foliar spray at any concentration. Meanwhile, the
highest values of total yield and weight of bulb were obtained from soil application of
N recommended rate (150 kg/f.) followed by soil application of N at the rate of 120
kg/f. along with foliar application of 4.6 kg N/f. as urea. No significant difference
between the two treatments showed in the yield while it was true in case of bulb
weight. These results may be attributed to the stimulating effect of nitrogen on onion
growth mentioned before which was reflected on the final yield as well as the low
nutrient content of the experimental soil. These findings are in accordance with
those reported by El-Neklawy (1985) and Bader et al. (1996).

On the other hand, the foliar spray with 3.45 kg N as urea/f. along with soil
application of 60 kg N/fed. gave the highest and significant value of dry weight per-
centage (15.91%) compared with the recommended soil application alone (14.58%).

3. Total soluble solids (T.S.S.):

The highest values of total soluble solids (T.S.S.) were obtained by the highest
level of foliar application (4.6 kg N/f. as urea) along with soil N treatments (60, 90
and 120 kg N/f.) without any significant difference among treatments except foliar
spray alone at 2.30 or 3.45 kg N as urea/f.

4. Nutrient status:

Data illustrated in Table 2 indicated that soil application qf N along with foliar

" spraying of urea at any level gave significant increases in N,P and K uptake at 100

days after sowing compared with foliar spray only. At the same time, foliar spray

at 4.6 kg N/f. as urea with soil application at 120 kg N/f. recorded the highest up-

take of the three nutrients by onion plants, compared with other treatments, fol-
lowed by soil application at 150 kg N/f. with insignificant difference.

These findings may be due to the increasing of onion dry matter by such treat-
ments which were reflected on the increasing of nutrients uptake. These results are
in agreement with those obtained by El-Sherif and El-Habbasha (1977).

At harvest, data listed in Table 3 showed that the N percentage was signifi-
cantly increased by foliar spray of 4.6 kg N/f. as urea + 120 kg N/f. as soil applica-



909

NITROGEN FERTILIZATION OF ONION IN SANDY SOILS

"% SPIOS 3|qnjos [B10] = ‘$'S"]

'S'N LE0°0 60°0 26'0 vLL 189 UL %S 18 'g'S
€22°1L §62°0 92'0 62°L1L 8S'¥L 22'88 0z'ez 0S1L =
692°L 20€'0 62'0 9L2lL .8'¥1 §2°08 €222 ozl
vLEL 6LEO 850 252 L6'vL 822 0Z'Le 06 09y
692'L €0€'0 §S'0 1 d%x4" L6°SL 8522 89°61 09
8S2°'L £€62°0 6S°0 €271 L&'S €922 oLelL ozl
96¢°L L2€0 65°0 S9°'LL Ll'vl 08'LL LO'61L 06 S¥'E
982°L §62°0 990 /8°L1L 0p'Sl 00°02 6861 09
082'L 0EE"0 89°0 88°L1L 681 29'SL LS'0¢2 oclL
8ve’L 14239 290 €8°L1L L8°El 2aeL 85'61L 06 0€2
vLEL S0€'0 29'0 6b°LL S6°EL €029 9L'8l 09
Sie'lL 8YE0 250 9S7LL S6'vL 2S9°€E 62’8 e 09ty
§82°L 0SE0 €S0 €e'LlL LO’SL 09'62 oL'g = St'E
2.2'L 0S€0 %0 LO"LL 2Ll 2,62 20’8 o 0€'2

C4/N B) | (/N B3Y)

(%) (%) (%) (%) ®) Jlos Jeljo4

«S'S'L | wbem | qnqyo | (3/uol)
N d N Aia WBIeM Ay PISIA uonesydde N

*(suoseas Buimoib omy Jo abessay) Bumos wouy skep 0o je Jue(d uoiuo jo sxeadn  pue 4 ‘N pue

sie1aweled ymolb uo usboiyu jo (238Ydins wnuowwie) uonesydde jios pue (eain) eljoy jo 30843 ' a|qe|




910 F.A. ZAHRN AND A E. ABDOH

tion compared with the other treatments, with no significant difference over the
recommended soil N treatment (150 kg N/f.). On the contrary, foliar spray alone at
any level significantly caused higher increase in phosphorus percentage than any
other treatment. Also, no significant differences in potassium percentage among
various treatments.
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