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Abstract: Bean plants (Phaseolus vulgaris L.) were grown under sandy soil conditions in the
experimental station of the National Research Center in Nubaria region. The experiments aimed to
investigate the effects of different levels of slow release fertilizer (Ensyabine: a slow release N
fertilizer contains 40% of N) on vegetative growth, yield, quality of pods and physiological responses
of snap bean plants. Five levels of Ensyabine were applied (30, 60, 90, 120 and 150 kg/Feddan).
Several measurements were recorded to investigate the effects of these levels including vegetative
growth measurements, yield, and pod quality, N, P and K contents of leaves and protein content of
pods. The results indicated that increasing levels of slow release fertilizer significantly improved
vegetative growth and yield of bean plants. The highest level of Ensyabine had significantly higher
growth and yield compared to control plants that received the conventional nitrogen application of
ammonium sulfate. Chemical analysis of leaves showed that the high levels of treatments significantly
increased N content and protein content of pods. The low levels of Ensyabine had lower effects than
the control treatment especially the levels: 30 and 60 Kg/Feddan. Further effects of the treatments on
growth, yield and chemical analysis of leaves and pods are explained.
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INTRODUCTION

Cultivation of snap bean plants (Phaseolus vulgaris L.) in Egypt is markedly important for local market
and it has a great importance for exportation. However, supplying bean plants with nitrogen is essential to
obtain high growth and yield especially under sandy soil conditions as sandy soils have poor fertility especially
with the nitrogen. Moreover, rationalizing the amounts of N application has a great economical impact for the
farmer to minimize the expenses of chemical fertilizers as well as an environmental impact as the excess of
chemical fertilizers such as nitrogen fertilizers may pollute the underground water. Research on slow release
fertilizers revealed that using such fertilizers increased application efficiency of fertilizer application. For
example, Volterrani et al. (1999) indicated that the use of slow release nitrogen fertilizers made it possible to
reduce nitrogen leaching. Also, Hegde (1997) used slow release fertilizers for some solanaceous vegetable crops
and found that the use of slow release N fertilizers was very effective in increasing nutrient use efficiency,
crop productivity and reducing nutrient losses. The use of slow release fertilizers especially N fertilizers has
been tested for different vegetable crops including lettuce (Hartrath, 1986), potato (Prugar and Hadacova, 1996),
tomato (Hegda, 1997; Montemurro, 2005), cabbage (Juang, 1987), artichoke (El-Fattah, et al., 1998) and
zuccini (Martinetti and Paganini, 2006). Moreover, slow release N fertilizers were also used for some
leguminous crops such as faba bean (El-Gindy et al., 2000), soy bean (Kaushal et al., 2006; Zhang et al.,
2002; Mo et al., 1991). However, little is known about the effects of slow release N fertilizers on snap bean
plants especially under new reclaimed lands (sandy soil) and also about the effects on pods quality. The present
study aimed to explore the efficiency of slow release N fertilizer on growth, productivity and quality of pods
of snap bean plants grown under sandy soil conditions.

MATERIALS AND METHODS

Snap bean (Phaseolus vulgaris L.) plants were cultivated under sandy soil conditions at the experimental
station of the National Research Center in Nubaria region during two successive seasons 2007 and 2008. The
chemical and physical properties of the soil are presented in Table (1). Seeds of snap bean cv. Bronco were
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sown in the second week of February at both seasons. Seeds were sown in hills 5-7 cm apart on two side
ridges. Different levels of Ensyabine (a slow release N fertilizer produced under supervision of the Ministry
of Agriculture in Egypt and this product contains 40% of N mainly as urea formaldehyde) were applied at the
rates of 30, 60, 90, 120 and 150 kg/Feddan. Control plants were received the normal recommended nitrogen
fertilizer (ammonium sulfate at the rate of 300 kg/Feddan=4200m2). The amounts of Ensyabine were added
one time during the preparation of the soil and mixed with it. The amounts of ammonium sulfate applied to
control plants were divided and added at different intervals: during soil preparation, after 15 from the first
application, during flowering and during fruit set.

The following measurements were recorded: 
1- Plant growth and yield measurements: plant height, number of leaves, and plant fresh weight) were
recorded 60 days after sowing. Total number and weight of pods were recorded as well as pod length and
diameter. 
2- Chemical measurements: including nitrogen and potassium contents of leaves (according to FAO, 1980),
phosphorus content of leaves (according to Troug and Meyer, 1939) and protein content (according to Piper,
1947).

Table 1: Physical and chemical properties of the experimental soil.
Physical properties

Sand Clay Silt Texture F.C. % W.P. %
90.08 9.26 0.66 Sandy 16.57 5.25

Chemical analysis
E.C. P.H. Meq./L.
M/moh. ---------------------------------------------------------------------------------------------------------------------------------------

Ca Mg Na K HCO3 Cl
1.7 8.2 7.02 0.527 0.982 0.31 1.3 0.566

Statistical Analysis:
The design of the experiments was established as complete randomized block design with 4 replicates.

Analysis of variance was calculated according to Snedecor and Cochran (1967). Least significant difference
(L.S.D.) at 5% was used to compare between means.

RESULTS AND DISCUSSION

Effects of Slow Release Fertilizer on Vegetative Growth,  Yield and Pod Characters:
The effects of different levels of slow release N fertilizer (Ensyabine) on growth and yield of snap bean

plants are shown in Table (2). Generally, The results revealed that increasing the level of slow release fertilizer
resulted in an increase in vegetative growth characters including: plant height, number of leaves and fresh
weight of plants especially at the highest level (150 kg/Feddan). The highest level of Ensyabine gave
significantly higher growth and yield than control plants which received the conventional level of N as
ammonium sulfate. The low levels of Ensyabine (30 and 60 kg/Feddan) gave the lowest growth. The trend was
obvious concerning the yield and productivity of bean plants including number of pods, pods fresh weight, pod
length and pod diameter. Slow release N fertilizer significantly increased these parameters and the effects were
more obvious at the high levels (120 and 150 kg/Feddan) than the other levels of slow release fertilizer at both
seasons. Although the level of 120 kg/Feddan of Ensyabine gave high growth and yield of bean plants, control
plants still had higher yield than this level. The level of 150kg/Feddan of Ensyabine had the highest growth
and yield compared to other treatments. Slow release N fertilizer (Ensyabine) regularly provided bean plants
with N requirement at all stages of growth and development and that helped bean plants to obtain higher
growth and yield than the conventional application of nitrogen. The application of Slow release N fertilizer
such as Ensyabine provided an efficient way of supplying plants with nitrogen especially under sandy soil
conditions which are characterized with poor fertility, low water holding capacity and easily leaching of
nutrients from the soil. El-Gindy et al. (2000) found that using slow release fertilizers in new reclaimed soil
(sandy soils) with modern irrigation methods increased water use efficiency by increasing crop production per
unit of applied water and improved faba bean growth, mineral content and seed yield. Moreover, other
investigators indicated that different crops responded positively to the application of slow release fertilizers
including bean (Garcia, et al., 1999), tomato (Montemurro, 2005; Hegde, 1997), soybean (Kaushal et al., 2006;
Mo et al., 1991), lettuce (Krieg, 1978), artichoke (El-Fattah, 1998) and Zuccini (Martinetti and Paganini, 2006). 
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Table 2: Effects of different levels of slow release fertilizer on growth, pods characters and yield of snap bean plants. 
Treatment Plant height Number of Number of Pods fresh Pod Pod Plant fresh

 (cm) leaves pods/plant weight/plant length (cm) diameter (cm)  weight (g)
1st season

Ensyabine (30 kg/Feddan) 14.33 d 4.67 c 5.33 f 15.8 f 9.33 d 0.63 c 46 e
Ensyabine (60 kg/Feddan) 17.33 c 5 c 7.67 e 24.23 e 10 c 0.7 bc 70.06 d
Ensyabine (90 kg/Feddan) 20.67 b 6.33 b 10.33 d 33.17 d 10.67 b 0.73 b 74.67 d
Ensyabine (120 kg/Feddan) 22 a 6.67 b 12.65 c 55.93 c 11 b 0.77 b 93.86 c
Ensyabine (150 kg/Feddan) 23 a 8.00 a 16.67 a 74.2 a 13 a 0.87 a 107.33 a
Control 18.66 b 7.00 b 14.67 b 59.9 b 11.16 b 0.73 b 99.46 b
L.S.D. at 5% 2.45 0.73 1.45 3.83 0.63 0.09 5.00

2nd season
Ensyabine (30 kg/Feddan) 15.67 d 4.6 d 4.33 e 14.71 f 7.92 d 0.6 d 51.26 e
Ensyabine (60 kg/Feddan) 17 c 5.54 cd 7.33 d 27.5 e 9.67 c 0.64 d 75.93 d
Ensyabine (90 kg/Feddan) 19.5 b 6.1 c 9.67 c 30.84 d 10.96 b 0.76 c 80.06 d
Ensyabine (120 kg/Feddan) 20 b 6.21 c 11 c 37.2 c 11.25 b 0.84 b 92.6 c
Ensyabine (150 kg/Feddan) 24.13 a 10.33 a 17.67 a 68.46 a 12.67 a 0.9 a 112.13 a
Control 21.3 b 8.87 b 13.7 b 58.96 b 11.33 b 0.81 bc 102.6 b
L.S.D. at 5% 1.78 1.19 1.68 2.52 1.04 0.05 4.59

Effects of Slow Release Fertilizer on Chemical Analysis of Leaves and Protein Content of Pods:
Table (3) shows that increasing levels of slow release N fertilizer (Ensyabine) resulted in an increment

of nitrogen content of leaves and also an increment of protein content of pods. The effects on P and K content
of leaves were not significant at both seasons. The high level of Ensyabine (150 kg/Feddan) significantly
increased the nitrogen content of leaves and protein content of pods, indicating that this level had positive
effects on the quality and nutritional value of pods compared to control plants. It seems that the application
of slow release N fertilizer can provide bean pants with its requirement of nitrogen all over the growing season
which help improving protein content of pods and absorption of N from the soil as indicated by high nitrogen
content of leaves. The improvement of vegetable quality in response to slow release fertilizer application was
studied by other investigators such as Mo et al. (1991) who found that applying slow release urea increased
soybean yield, amino acid content and chlorophyll content compared to ordinary urea. Also, Zhang et al.
(2002) indicated that slow release fertilizers increased dry matter accumulation of soybean and stated that it
can also increase the absorption of some nutrients. Moreover, both soybean growth and N accumulation
increased by the application of slow release fertilizers (Kaushal et al., 2006).  Hartrah (1986) found that slow
release fertilizers prevented excessive NO3 level in lettuce and leaching of N from the soil.

Table 3: Effects of different levels of slow release fertilizer on N, P, K contents of leaves and protein content of pods.
Treatment N% P% K% Protein %

1st season
Ensyabine (30 kg/Feddan) 2.14 e 0.27 2.30 13.53 f
Ensyabine (60 kg/Feddan) 2.54 d 0.29 2.30 14.64 e
Ensyabine (90 kg/Feddan) 3.12 b 0.26 2.31 17.76 d
Ensyabine (120 kg/Feddan) 2.75 c 0.26 2.32 18.14 c
Ensyabine (150 kg/Feddan) 3.36 a 0.28 2.33 18.93 a
Control 3.11 b 0.27 2.32 18.46 b
L.S.D. at 5% 0.021 N.S. N.S. 0.034

2nd season
Ensyabine (30 kg/Feddan) 2.37 f 0.32 2.25 12.47 e
Ensyabine (60 kg/Feddan) 2.62 e 0.30 2.28 13.56 d
Ensyabine (90 kg/Feddan) 2.77 d 0.32 2.26 15.35 c
Ensyabine (120 kg/Feddan) 2.84 c 0.29 2.33 15.49 c
Ensyabine (150 kg/Feddan) 3.66 a 0.31 2.31 18.24 a
Control 3.17 b 0.33 2.29 16.36 b
L.S.D. at 5% 0.024 N.S. N.S. 0.423

The present study suggests the possibility of using slow release N fertilizer such as Ensyabine to maximize
growth, yield and quality of bean plants grown under new-reclaimed lands (sandy soils). This approach also
provides an efficient way of applying nitrogen to such soils to increase the efficiency of N application and to
minimize leaching as well as to prevent environmental pollution by the excess of nitrogen in the soil. 
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