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ABSTRACT

Two field experiments were conducted during two successive early summer seasons
of 2007 and 2008 at El-Nubariya Horticulture Research Station (El-Behira Governorate) on
snap bean plants (Phaseolus vulgaris L.) cv. Paulista to study the effects of soil amendement,
i.e. Humic acid (20 g/1) or Nile fertile® (500 kg/fed) or spraying application, i.e. Calcium
citrate” (3 ml/l), Zinc citrate® (3 ml/l), Foliafeed 10-0-40® (3 g/l), Foliafeed C* (0.7 g/l),
Novavol® (2.5 ml/l), Putrescine (1 mg/l) or Vegimax™ (0.2 ml/I) on plant growth and yield
under the hard condition of calcareous stress.

The obtained results indicated that soil amendment application either by Humic acid
or Nile fertile® increased most of vegetative growth characters as well as yield and its
components. Moreover, its increased pigments concentration in the leaves and pods except of
chlorophyll b as well as total chlorophyll of pods with Humic acid. Also, addition of both
soil amendment increased N, P, K, Ca, Mg, Zn, Mn and Fe concentrations in shoots, whereas
in pods K, Mg, Mn and Fe concentrations were only increased. However, sodium and
chloride ions did not show any obvious trend in shoots, whereas addition of Humic acid
reduced chloride ion of pods. Furthermore, both of soil amendment increased total sugar,
total free amino acids and total soluble phenols concentrations in shoots and pods as well as
proline concentration in shoots, whereas in pods addition of Humic acid only increased
proline concentration. Furthermore, soil amendment increased pod length and diameter as
well as protein content, whereas reduced pods bending, humidity and fiber percentages as
well as nitrate content.

All foliar application treatments increased most of vegetative growth characters as
well as yield and its components. Moreover, most of foliar application treatments which
contained micro nutrients, amino acids and vitamins in their composition increased pigments
concentrations in leaves and pods as well as macro and micro elements concentrations in
shoots and pods. Moreover, Calcium citrate®, Zinc citrate®, Foliafeed 10-0-40® and
Foliafeed C® treatments reduced sodium ion in both shots and pods. Also, All foliar
application treatments increased total sugar, total free amino acids and total soluble phenols
concentrations in shoots and pods, whereas proline concentration did not show any obvious
trend in shoots and pods. Furthermore, all foliar treatments increased pod diameter and
protein%, but did not affect pod length and pods humidity%. Moreover, Calcium citrate®,
Zinc citrate®, Putrescine and Vegimax® treatments reduced nitrate concentration and pods
bending%, whereas all foliar treatments reduced fiber% in pods. Anatomical studies showed
that Humic acid gave the least beanding pod by increasing pod diameter as well as reducing
in both pod fiber content and endocarp thickness.

Key words: Snap bean, calcareous soil, Humic acid, sulphur, macro and micro-nutrients,
amino acids, polyamine, vitamins, pod bending, anatomy
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INTRODUCTION

Snap bean (Phaseolus vulgaris L.) is one of the most important
members of leguminous crops grown in Egypt for either local
consumption or exportation. The green pods play an important role in
human nutrition as a cheap source of protein, carbohydrate, dietary
fiber, vitamins and minerals. The cultivated area of snap bean in Egypt
was 73022 feddan for green pods production with total green yield
330257 ton with an average of 4.052 ton/fed in 2007 season
(Department of Agricultural Economic and Statistics, Ministry of
Agriculture, A.R.E.).

However, bean plants are relatively sensitive to environmental
stress, especially under sandy calcareous soil conditions compared to
most vegetable crops. Calcareous soils are considered the most
important factors limiting the nutrients availability. Calcareous soils
which are defined as having the presence of significant quantities of
free excess lime (CaCO; or MgCQO;) are common in arid and semi-arid
climates affecting over 600 million hectar soils of the world (Leytem
and Mikkelsen, 2005). In Egypt, the newly reclaimed land at Nubaria
region (900.000 feddan) of which 290.000 feddan are calcareous
(El-Zaher et al., 2001). These soils have many problems, i.e. hardness
and compaction of soil surface, less organic content, low availability of
N, P as well as micronutrients (Xudan, 1986 and Kulikova et al., 2002)
and more holding water.

Many investigators reported that improving tolerance of snap

bean plants to such abiotic stress could be achieved by application of



