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RESPONSE OF SNAP BEAN “Phaseolus vulgarus, L.” TO
SOME SALICYLIC ACID DREVATIVS AND SELENIUM

UNDER HIGH TEMBERATURE STRESS.
Kmal, A.M.; E. A. Amen, and A.M. Al-Said
Veget. Res. Dept., Hort. Res. Inst., Agric. Res. Center, Giza, Egypt.

ABSTRACT

The field experiments were conducted during the two successive summer
season of 2004 and 2005 at Kafer El-Wekala, Sherbin, Dakahlia, Egypt to study the
effect of foliar nutrition of some salicylic acid derivatives and selenium on growth and
productivity of snap bean (c.v. Branco). The complete randomized block design was
used. Salicylic acid, acitylsalicylate and salicylamid were used as salicylic derivatives
at 0, 100 and 150 ppm. Sodium selenate at 0, 25 and 50 ppm was used as a source
of selenium. The main findings obtained from this investigation showed that using
150 ppm of salicylic acid as a foliar spray gave the highest increase in No. of
branches, fresh weight and dry weight. On the other hand, plant height was not
significantly affected by all used treatments.

The highest reducing sugars, non reducing sugars, total sugars and total
protein were produced by foliar application of 150 ppm of salicylic acid and 50 ppm of
sodium selenate. Moreover, number of flowers was not significantly affected by all
used foliar treatments. No. of pods, pods sitting and green podes yield were
significantly affected by foliar application of salicylic acid at 150 ppm.

INTRODUCTION

Snap bean (Phaseolus vulgarus, L.) is considered one of the most
important vegetable crops grown in Egypt for both export and local
consumption. Snap bean is a sensitive plant to heat stress, the optimum
temperatures for growth and productivity are 18 — 24°C, linear increase in
temperature during late summer planting season resulted in thermal damage
of pigment-protein complex structure of chlorophyll (Murkowski, 2001), heat
stress also, led to internal disturbance in all of the physiological process.
Among the methods that extensively used to increase stress tolerance are
the use of salicylic acid and selenium. Salicylic acid is stress signaling
compound in plant, treating chili seeds with salicylic acid or sulfosalicylic
(sulfer derivative) was effective in inducing seedling resistance to cold stress,
manifested as increasing leaf number, plant fresh and dry weight (Benavides
et al., 2002).

Several studies indicated that foliar spray with salicylic acid increased
the fresh and dry weight of plant, pod setting and total proteins of leaves and
fruits. (Sitaramaiah and Pathak, 1981, on tomato, Jasiswal and Bhambie,
1989, on vigna radiate (L.), Liu Xini et al., 2000 and Sanaa et al., 2001, on
broad bean. Moreover, Kalarani et al. (2002) reported that foliar application
of salicylic acid at all used concentration i.e. 50, 100, 150 and 200 ppm
showed its efficiency in inducing tomato early flowering moreover, fruit set %
and yield components significantly recorded maximum values with spraying
tomato plants with 100 ppm of salicylic acid.

Selenium is antioxidant nutrient which have the ability to quench free
radicals and thereby form a protective screen around the cells and hence
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increasing plant resistance to stress. Stimutatory effect of low concentrations
of selenium on plant growth have been reported (Mengel and Kirkby, 1982).
However, Xu ChunXia et al. (1996) found that folior application of sodium
selenate had no significant effect on growth of tea. On the other hand,
selenium application increased the contents of serene, histidine, proline and
cystine in potato tubers (Koutnik et al., 1997).

Hu QiuHui et al. (2001) mentioned that spraying soybean plants with
200 or 400 mg/L of sodium selenite significantly increased linolic acid content
in seeds, however, selenium application had no effect on protein and amino
acid.

The objective of this study was to evaluate the effect of foliar spraying
of some salicylic acid derivatives and selenium on growth and yield of snap
paean under height temperature stress.

MATERIALS AND METHODS

Two field experiments were laid out at Kafer EI-Wekala, Sherpine,
Dakahlia, Egypt, during two successive seasons of 2004 and 2005 to
investigate the effect of some salicylic derivatives and selenium on growth,
flowering and vyield of snap bean under heigh temperature stress. The
monthly average temperature during seasonal growth 2004 and 2005 are
shown in Table (1). The complete randomized block design was used with
three replicates. Salicylic acid, acitylsalicylate and salicylamid were used as
salicylic derivatives at 0, 100 and 150 ppm. Sodium selenate at 0, 25 and 50
ppm was used as a source of selenium. Snap bean seeds (c.v. Branco)
were sown on 1% of May of 2004 and 2005 respectively. Sprays were started
after 7 days from germination and repeated at 7 days intervals during the
growth seasons. All agriculture treatments were followed according to the
instructions laid by Ministry of Agriculture. At 60 days from sowing five plants
were randomly taken from each plot for determining the vegetative growth
parameters i.e. plant height, No. of branches, fresh weight and dry weight per
plant. Reducing, non-reducing and total sugars were determined in the dry
matter of shoots as described by Nelson (1944). Total protein in shoots dry
matter (%) was determined by using the Modified Micro Kjeldahl apparatus
according to Anonymous (1975), then the obtained values were multiplied by
6.25 as used by Tripathi, et al. (1971). All obtained data were subjected to
statistical analysis according to Gomez and Gomez (1984).

Table (1): The monthly average temperature during seasonal growth

2004 and 2005.
2004 2005
Month ~ Max. Min. Max. Min.
May 28.3 16.7 28.0 17.0
June 31.3 194 32.5 20.6
July 32.0 20.3 J1.6 20.3
RESULTS AND DISCUSSION

1- Vegetative growth parameters:
The data reported in Table (2) showed significant differences in the
response of spraying salicylic derivatives and selenium.
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Using 150 ppm of salicylic acid gave the highest increase in no. of branches,
fresh weight and dry weight. The same data reveal that foliar sprayers of
salicylic derivatives and selenium at different used levels had No. significant
effect on plant height, the two seasons had the same trend. These results
are coinciding with Sitramaiah and Pathak, 1981, on tomato, Jasiswal and
Bhambie, 1989, on Vigna radiate (L.), Liu Xini et al., 2000 and Sanaa et al.,
2001, on broad bean.

2. Chemical composition of plant foliage:

Data presented in Table (3) show that the highest reducing sugars,
non reducing sugars, total sugars and total protein resulted by foliar
application of 150 ppm of salisylic acid and 50 ppm of sodium selenate,
however, the increment did not reach the level of significant with respect to
non reducing sugars at the first season and total sugars at the second
season of this work. Such results are in agreement with those of Koutnik et
al. (1997) and Hu QiuHui et al. (2001).

The stimulatory effect of salicylic acid upon the formation of sugar
contents and total protein might be due to the role of such agent in the
stimulation of the pentose-phosphate pathway and glucose-6- phosphate as
well as the synthesis of protein (McCue et al., 2000).
3-Yield and it's components:

Data in Table (4) indicated that number of flowers per plant had no
significant response to all used foliar treatments. The same data showed
also that no of pods, pods sitting and green podes yield were statistically
affected by foliar applications of salicylic acid either in the presence or
absence of selenium. The highest incrsment in the 1% and 2™ seasons,
respectively were realized for the treatment of 150 ppm salicylic acid,
whereas the lowest one was happened for the untreated plants. Such results
relatively are in harmony with those of Kalarani et al. (2002) on tomato. The
enhancing effect of salicylic acid on pods sitting may be due to the
stimulatory effect of salicylic acid on IAA (Oxine) and IPA (Cytokinin) in
leaves (Liu Xin et al., 2000). Meanwhile, the promotional effect of salicylic
acid on yield and it's components could be logically true under the present
work conditions since, such treatment improved the vegetative growth
parameters and the contents of sugars compared with control (Tables 2 and
3). In addition, salicylic acid stimulate the phenolic synthesis, phenolic
secondary metabolites and proline contents (McCue, 2000) those that in
closely relation with hot tolerane. All of those attributes might lead to the
improvement of bean yield and it's components.
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CONCLUSION

Under such conditions of this study, it can be concluded that salicylic
acid at 150 ppm improved number of branches, fresh weight and dry weight,
increased leaves sugar contents and total protein, enhanced number of
pods, pods sitting and green podes yield of snap pean during late summer
season planting.
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