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ABSTRACT

This study was carried out at El-Baramoon Horticultural Research Farm
during summer seasons of 1998 and 1999 to study the effect of N-sources, urea
[Co(NH2).], Ca-nitrate Ca(NOs)2 and ammonium sulphate [(NH4).SO4] at the rate of 50
kg N / fed, boron levels (0,5 and 10 ppm) and Mo levels (0, 10 and 20 ppm) on
growth, yield and quality of snap bean (Phaseolus vulgaris) cv. Bronco. The obtained
results showed that Ca-nitrate application was the most effective treatment for
increasing stem diameter, pod length, pod width, total yield / plot and total yield /
feddan, followed by urea then ammonium sulphate.

With respect to the effect of boron levels applied, the 10 ppm boron level was the best
level for increasing total yield / feddan and improving quality. While, the 5 ppm boron
level decreased total yield / feddan compared with zero level of boron.

The best Mo level was 20 ppm, which recorded the highest values in most characters
measured in both seasons of study.

Generally, the highest total yield and quality of snap bean plants were obtained when
fertilized with Ca-nitrate at the rate of 50 kg N/fed, 10 ppm of boron and 20 ppm of
molybdenum.

INTRODUCTION

Nitrogen is one of the major essential elements required by vegetable

crops, it is known as a major constituent of amino acids, proteins,
chlorophylls, nucleic acids and phytohormones. Many factors involved and
affected the nutrition of plants with nitrogen, N-uptake, translocation and
assimilation, thereby influenced N-status, growth and vyield of plants. Among
such factors are genotypes, N-sources and levels suggested to be of
considerable effect in this case.
NO; and NH', are the N carriers for most N fertilizers. NH"; is partially
adsorbed on soil colloids and it uptake rate is usually lower than of NO7;
under field c onditions. T hus, m ost crops do not respond as quickly to NH,
fertilizers as to NO; application. Nitrate fertilizers are known to produce a
rapid response in the plant. :

Calcium uptake can be competitively depressed by the presence of
other cations such as K" and NH',, which are rapidly taken up by roots.
Calcium translocation in the xylem sap may be depressed by NH, nutrition,
soil water s tress and high s alt concentrations in the soil. T he d eficiency of
Ca*" can be first observed in the growing tips and youngest leaves.

Urea application leads to the loss of NH; by volatilization as urea is
very rapidly converted to NH; particularly in alkaline soils. Considerable
volatile losses of NHs may also occur after the application of urea even on
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acid soils. Losses are especially high if urea is surface applied and drying
conditions prevail.

El-Bakry (1966) studied the effect of nitrogen on the snap bean
plants, he found that ammonium sulphate increased plant height and both
length and leaflet as well as it was significantly affected of the stem diameter.
Widdowson et al. (1967) reported that Ca(NOs). gave larger grain yields of
barley than (NH,).SO,.

Ibrahim et al. (1985) showed that (NH,),SO, was the best N-source
for growth and yield of cucumber compared with Co(NH,), and NH,NO,.
While, Fathy (1986) found that NOs-N was of a superior effect, Co(NH,), was
of an intermediate effect and NH,-N was of the least effect upon growth traits,
yield and fruit quality of tomato plants.

Similar findings about the favourable effect of NO4-N alone or NO; +
NH, and the worst effect of NH,-N alcne upon growth and yield of vegetables
were obtained by Pill and Lamberth (1977), Gibson and pill (1983), Zhang et
al. (1991), Zornoza et al. (1992), Gill and Reisenauer (1993), Batel et al.
(1994), Hohjo et al. (1995} and Byari and Mirdad (1996).

El-Sayed et al. (1997) found that the best N source for growth to

maximize total yield and to improve fruit quality of cucumber plants was
NH;NO; foliowed by (NH4),SO, and at least Co(NH,), as non favourable N
source.
' Boron is of interest in crop production, both from the viewpoint of its
effects in deficiency and excess. it is also probably more important than any
other micronutrients in obtaining quality high crop yields. Most soil B is
unavailable to plants, the available B fraction ranging from 0.4 to 5 ppm
(Gupta, 1979). Soluble B in the soil consists mainly of boric acid B(OH)s.
Under soil pH conditions, this acid is not dissociated and thus contrast to ali
other essential plant nutrients. B is mainly present in a non ionized form in
soii solution, this may be the main reason why B can be leached so easily
from the soil. Gupta (1979) reported that a continuous supply of B is required
for maintenance of meristematic activity. B is required for the synthesis of N-
bases such as uracil (Albert, 1968). Uracil is an essential component of RNA,
thus affecting protein synthesis. Ribonucleic acid synthesis, ribose formation
and the synthesis of protein are mostimportant p rocesses in m eristematic
tissues. Amberger (1975) reported the role of B and other plant nutrients in
protein synthesis. Soils polluted with B can be corrected by irrigation with B
free w ater. B oron availability and thus the uptake of excess B can also be
depressed by liming (Judel, 1977).

The molybdenum content of plant material is usually low and less
than 1 ppm in the dry matter. The uptake of Mo in plants per unit of dry matter
production is greater in the presence of NOs-N than NH,;-N (Giordano et al.,
1966). It is likely that plants grown exclusively with NH4-N do not require Mo.
Hewitt and Gundry (1970) showed that under sterile conditions cauliflowers
grown with NH,-N and without Mo did not develop Mo deficiency appeared.
Most experiments comparing different forms of N in relation to Mo
requirement have been conducted under non sterile conditions.

At the most important of Mo in plant metabolism is in NOs-reduction,
Mo deficiency resembles N deficiency (Hagstrom and Berger, 1965), old
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leaves becoming chlorotic first. In contrast to N deficiency, however, necrotic
symptoms very quickly appear at the leaf margins because of nitrate
accumulation (Maynard, 1979). The similarity to N deficiency is particularly
applicable to the leguminosae in which Mo deficiency may restrict N nutrition
by affecting both NO; reduction and N fixation.

The aim of this investigation was to study the effect of nitrogen
sources and different boron and molybdenum levels on growth, yield and
quality of snap bean plants. This study was carried out on Bronco variety of
snap bean (Phaseolus vulgars, L.).

MATERIALS AND METHODS

Two field experiments were carried out at El-Baramoon Horticultural
Research Farm, Dakahlia Governorate during 1998 and 1999 growing
seasons.

Experiments were carried out to study the effect of nitrogen sources
as the rate of 50 units / fed, these units make urea 46% N = 108.7 kg, Ca-
nitrate 15.5% N = 322.6 kg and ammonium sulphate 20.5% N = 243.9 kg/fed
and three levels of both boron (0, 5 and 10 ppm) and molybdenum (0, 10 and
20 ppm) on growth, yield and quality of snap bean plants

The equivalent amounts of nitrogen from each N-source were divided
into two equal doses, the first was applied 30 days after planting, the second
was applied after 45 days from planting. While, the boron and molybdenum
were applied as spray twice after 30 and 40 days from planting, respectively.
Other cultural practices were followed as normally practiced.

To layout the experiment in both experimental seasons, a split split
plot in a randomized complete block design with 3 replicates was used. The
three nitrogen sources comprised the main plots and were randomly
distributed in the main plot, while three tested levels of boron and
molybdenum were randomly distributed in the sub-plots and sub-sub-plots,
respectively. The sub-sub-plot size contained 3 ridges of 4.5 m long and 0.70
m wide, occupying an area of 9.45 m”.

Seeds of snap bean were sownon20and 22 March of 1998 and
1999 seasons, respectively after the soil was irrigated and left to dry for about
6 days to be available for cultivating snap bean seeds, which were inoculated
with Rhizobium phaseoli strain. The inoculated seeds were sown on lines.
This method was adopted in all nitrogen forms studied.

Three plants of snap bean were randomly chosen and taken from
each of the different treatments after 65 days from sowing to obtain the
following data: plant height, number of branches per plant, stem diameter,
plant dry weight, pod length, pod width in centimeter, average pod fresh
weight in gm, total yield per plot in kg and total yield per feddan in ton.

Data were statistically analyzed according to the m ethod d escribed
by Snedecor and Cochran (1967). Treatment means were compared at 5%
leve! of probability by LSD test (Waller and Duncan, 1969).
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RESULTS AND DISCUSSION

1. Effect of N-sources:

Data presented in Table (1) show the effect of urea [Co(NH,).], Ca-
nitrate Ca(NOs), and ammonium sulphate [(NH4);SO,] on traits of snap bean
plants. Such data revealed that Ca-nitrate application was the most effective
treatment for increasing stem diameter, pod length, pod width, total yield /
plot and total yield / feddan, followed by urea then ammonium sulphate in
both seasons. While, the differences between the three N-sources were not
significant with respect to plant height, number of branches, plant dry weight
and average pod weight. The beneficial effect of Ca-nitrate might be
attributed to a rapid response of nitrate fertilizers in the plant, where the
increase in plant fresh weight could be expected, since such N-source
increased N content and to some extent photosynthetic pigments, that in tight
relation with the accumulation of carbohydrates and N-assimilation,
otherwise the balanced consumption of C skeleton during N-assimilation
(Barker et al., 1956), thereby the synthesis of amino acids, protein, nucleic
acids and hormones, hence growth and development.

The data showed that the increase in total yield / feddan by Ca-
nitrate N-source may be due to the increase in number of pods rather than
the increase in average pod weight.

These results are in line with those reported by F athy ( 1986), who
found that NOs-N had a superior effect, Co(NH.), had an intermediate effect
and NH4-N had the least effect upon growth traits, yield and fruit quality of
tomato plants. Similar findings about the favourable effect of NO3-N alone or
NO, + NH, and the worst effect of NH;-N alone upon growth and yield of
vegetables were obtained by Pill and Lamberth (1977), Gibson and Pill
(1983), Zhang et al. (1991), Zoronoza et al. (1992), Gill and Reisenauer
(1893), Batal et al. (1994), Hohjo et al. (1995), Byari and Mirdad (1996), and
El-Sayed et al. (1997. These results are in contrary with the findings of El-
Bakry (1966) and Ibrahim et al. (1985).

2. Effect of boron levels:

Data presented in Table (2) revealed that the application of boron at
the rate of 5 ppm decreased total yield / plot and total yield / feddan
compared with zero level of boron. By increasing boron level to 10 ppm, the
total yield / plot and the total yield / feddan were improved. These results
mean that the boron levels of study were insufficient and it could be
increased more than 10 ppm. These results agreed with Mengel and Kirkby
(1982), who reported that boron is of interest in crop production, both from
the viewpoint of its effects in deficiency and excess.

The response of snap bean plants to boron levels may be due to
boron requirement of meristematic activity (Gupta, 1979). Where boron is
required for the synthesis of N-bases, such as uracil(uracil is an essential
component of RNA), thus affecting protein synthesis. Ribonucleic acid
synthesis, ribose formation and the synthesis of protein are most important
processes in meristematic tissues (Mengel and Kirkby, 1982).
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3. Effect of nitrogen sources — boron levels interactions:

The results in Table (3) demonstrated that snap bean plants grown
under Ca-nitrate N source and received high level of boron (10 ppm) gave
rise to the highest values of pod weight, total yield / plot and total yield
/feddan, followed by urea N source and zero boron level and later ammonium
sulphate N source and zero boron level in both seasons of study.

These results are in line with Judel (1977), who found that boron
availability and thus the uptake of excess B can also be depressed by liming.
These results may be due to lower uptake of NH"4-N compared with NO7-N,
which produce a rapid response in the plant.

4. Effect of molybdenum levels:

Data presented in Table (4) cleared that the application of
molybdenum at the rate of 10 ppm decreased plant dry weight, pod length,
pod weight, total yield / plot and total yield / feddan compared with zero level
of molybdenum. While, the increasing molybdenum level to 20 ppm gave rise
to the highest values in most characters in both seasons of study. The
response of snap bean plants to the high level of molybdenum (20 ppm)
could be attributed to the important of the Mo in plant metabolism (NO’;
reduction). When Mo was supplied, N-uptake was enhanced and Mo
accumulated in the root nodules at the site of N, fixation. Mo is also eseential
for microbial denitrification.

These results are in line with those reported by Candela ef al. (1957),
who found that the activity of nitrate reductase in cauliflower is enhanced by
increasing levels of Mo supply. Mo deficiency in plants leads to a decrease in
the activity of nitrate reductase.

5. Effect of nitrogen sources — Mo levels interactions:

Data presented in Table (5) revealed that snap bean plants grown
under Ca-nitrate N source and received high level of Mo (20 ppm) gave rise
to the highest values in all traits in both -seasons of study, followed by urea
with zero level of Mo and later ammonium suiphate with 20 ppm level of Mo.
These results are in line with those reported by Giordano et al. (1966) and
Hewitt and Gundry (1970). They found that the uptake of Mo in plants per unit
of dry matter production is greater in the presence of NOs-N than NH4-N.

6. Effect of boron levels — Mo levels interactions:

The results in Table (6) showed that the interaction between 10 ppm
boron level and 20 Mo level gave the highest measures in most traits after
the combination between zero boron level and zero Mo level. Where there is
response between 10 ppm boron level and different Mo levels by increasing
total yield / feddan gradually when Mo level was increased.

7. Effect of nitrogen sources — boron and Mo levels interactions:

The results in Tables (7 and 8) cleared the effect of such interactions
on fraits of snap bean plants. Such data revealed that the highest values of
total yield / plot and total yield / feddan were of the combination between Ca-
nitrate x 10 ppm boron level x 20 ppm Mo level, followed by urea x zero
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boron level x zero Mo level, since insignificant differences between them
were found. Whereas, the combination Ca-nitrate x 10 ppm boron level x 20
ppm Mo level was the superior one in case of its effect on number of
branches and plant dry weight in both seasons of study, and the latter one
was the combination ammonium sulphate x 5 ppm boron level x 20 ppm Mo
level.

Generally, the highest total yield and quality of snap bean plants
were obtained when fertilized with N from CaNO; at the rate of 50 kg N/fed,
10 ppm of boron and 20 ppm of molybdenum. In addition, the highest record
of number of branches was obtained from previous mentioned combination.
Concerning with plant dry weight, the highest record was obtained from the
combination between Ca-nitrate x zero boron level x zero Mo level, followed
by Ca-nitrate x 10 ppm boron level x 20 ppm Mo level.

From the above mentioned data, it is clear that Ca-nitrate increased
plant dry weight and snap bean plants need more than 10 ppm of boron and
more than 20 ppm of Mo. Thus, another study concerning levels more than
10 ppm for boron and 20 ppm for Mo with nitrate fertilizer was needed.
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