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Abstract: A pot experiment was conducted during 2004 and 2005 seasons in the National Research Centre,
Dokki, Cairo, Egypt (Research and production station, Nobaria). The aim of this work 1s to study the effect of
foliar spraying with Ascorbic acid (0, 200 and 400 ppm) on growth and chemical constituents under three levels
of salimity (1000, 2000 and 3000 ppm) and tap water served as control. Salinity treatments have a depressing

effect on various growth parameters (i.e. stem length, stem diameter, root length, leaves number/plant, leaf area

and fresh and dry weight of all plant organs. The same tendency was observed regarding total sugar,
chlorophyll a, b, carotencids content as well as the percentage and uptake of N, P and K. Such depressive effect

was 1ncreasingly prominent with increasing salinity level. While, proline content and the percentage and uptake

of Na increased by increasing salinity levels. On the contrary, all previous growth parameters and chemical

constituents, except the percentage and uptake of Na, tended to increase by increasing the concentration of

Ascorbic acid up to 400 ppm as compared to the untreated ones. It could be recommended to spray plants,

grown in regions irrigated with saline water, with Ascorbic acid to overcome destructive effect of salinity.
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INTRODUCTION

Khaya senegalensis is a loft West African American
tree, related to the mahogany, which it resembles in the
quality of the wood, widely grown as a street and timber
tree and has the potential to cadonize disturbed tropical
rainforests.

Salinity is considered a significant factor affecting
plant production and agricultural sustainability in
many regions of the world as it reduces the value and
productivity of the affected land. Salinity mainly occurs
i arid and semiarid conditions where the precipitation
is not enough to leach the excess soluble salts from the
root zone. Salmity problems can also occur in migated
agriculture, particularly when poor quality water is
used for irrigation. Shehata et al. [1] on Ficus nitida,
Bondok et al. [2] on peach, EL-Mahrouk et af. [3] on
Thevitia nereiifolia, Roussos and Pontikis [4] on
Simmondsia chinensis and Azza et al. [5] on Sesbaina
aegyptiaca reported that salinity caused reduction in
seedlings height, stem diameter, number of leaves/plant,
fresh and dry weights of stem, leaves and roots. Thus

reduction increased by increasing salinity levels.
Asmaael [6] on Casuarina equisetifolia, Abd El-Fattah [7]
on  Adhatoda, Hibiscus and Phyllanthus  shrus and
Azza et al 5] Sesbania aegyptiaca declared that saline
water decreased the various chemical constituents
such as chlorophyll a and b, soluble and non sugar
and N, P and K percentage but increased Na percentage.
Talaat [8] on sweet pepper and Azza et al. [5] on Seshania
aegyptiaca found that proline gradually decreased by
mcreasing salimty levels.

Ascorbic acid s currently considered to be
regulators on plant growth and development owing to
their effects on cell division and differentiation. Moreover
the changes in the level of ascorbic acid in response to
ionic stress might be important in the regulation of the
ionic environment within the cell. Hanafy Ahmed [9] on
lettuce, Tarraf ef al. [10] on lemongrass and found that
foliar application of Asc. had positive effects on
growth parameters. Golan-Goldhirsh et el [11] on
soybean indicated that, plants treated with Asc. showed
mcreases 0 photosynthesis processes. Biacs ef al. [12]
on tomato stated thatsugar content was mcreased by
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foliar spray of Asc. Singh et al. [13] on Cassia
augustifolia and Talaat [8] on sweet pepper detected
that Asc. foliar application increased the content of
macronutrients (N, P and K).

Regarding the interaction, Shaddad ef al. [14] on both
lupine and broad bean and Talaat [8] on sweet pepper,
mentioned that Asc. counteracted the suppressive
effect of the higher salinity levels on seedlings growth.
Also, the interaction showed a markedly decreases in
Na concentration, while, total carbohydrates, N, P and
K percentage increased. Therefore, the aim of this
mvestigation 1s to study the influence of Ascorbic acid
application on growth and chemical constituents of
Khaya senegalensis seedlings urigated with saline water.

MATERIALS AND METHODS

The experimental trials were carried out 2004 and
2005 seasons at National Research Centre (Research and
production station, Nobaria). Tt was intended to find out
the individual and combined effect of different levels of
salinity and ascorbic acid doses as foliar application on
growth and chemical constituents of Khava senegalensis
seedlings.

Plant material and procedure: One year old seedlings
(15-20 cm height) were planted on the 15 of March each
season, as one seedling / pot 30 cm diameter filled with
ten kg sandy soil + compost. Three salimty levels were
prepared (1000, 2000 and 3000 ppm ) by adding sodium
chloride for urigating seedlings with previously prepared
salinized. The untreated plants (control) were irrigated
with tap water. 250 ml of water was added to each pot
twice a week throughout the course of the study (6
months). On the 10 of April the seedlings were sprayed
monthly intervals by three concentrations of Ascorbic
acid namely (0, 200 and 400 ppm).The statistical layout of
the experiment was a Completely Randomized in
factorial experiments Design of 2 factors (3 Ascorbic acid
x4 salimity concentrations) each treatment included
6 replicates. Starting from March until one month before
ending experiment, the seedlings received NPK (4.0 g
ammonium mtrate 33.5% N, 4.0 g calcium super phosphate
15% P,O. and 2.0 g potassium sulphate 48.5 K,O pot in
four doses. The following data were recorded, stem length
(cm), stem diameter (mm), root length (cm), number of
leaves/plant, leaf area and fresh and dry weight (g) of
plant organs. All previous data were subjected to
statistical analysis according to procedure outlined by
Snedecor and Cochran [15]. Treatments means were
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compared by 1..5.D. test and the combined analysis of the
two seasons was calculated according to the method of
Steel and Torrie [16]. Chlorophyll (a, b) and carotenoids
contents were determined m fresh leaves according to
Saric et al. [17]. Total sugar percentage was determined in
dry leaves according to Dubois ef al. [18]. The proline
concentration was determined by using dry material
(leaves) according to Snell and Snell [19]. Nitrogen,
phosphorus, potassium and sodium were determined
according to the method described by Cottenie et al. [20].

RESULTS AND DISCUSSION

Growth characters: The growth parameters as affected
by water irrigation treatments are showed in
Tables 1-4. However, all growth parameters, stem length,
stem diameter, root length, number of leaves/plant, leaf
area and fresh and dry weight of all plant organs were

saline

reduced by urigation with different levels of saline water
as compared with the control plants. The reduction in
stem length might be due to that salimty which decreased
each of cell division, cell elongation and meristemic
activity [21, 22]. Also, under salinity conditions, reduction
of leaves number/plant might cause a disturbance in
natural hormones leading to unbalanced growth of the
plant. Bernstien et al. [23] found that, the decrease m root
length due to salinity treatments might be attributed to
the miubition mn cell division and/or cell enlargement
caused by salinity. Also, the effect of lugh salt
concentration in the rooting media on growth might be
due to an osmotic mnhibition of water absorption, specific
ions concentration mn the saline media, or a combination
of both. Moreover, the decrease in fresh and dry weight
of all plant organs due to the Cl or Na accumulation in
leaves might cause injury by interfering with normal
stomatal closure causing excessive water loss and leaf
injury symptoms like those of drought and CO, fixation
might be reduced under high level of salimty wiuch led
to lower metabolism. In this respect, such decrease in
fresh and dry weight of stem might be due to the
mhibition of water absorption and/or distribution of
mineral balance and/or absorption and utilization under
salinity conditions. In the same time, the decrease in fresh
and dry weights of root might be due to the reduction in
water and minerals absorption and/or the reduction n
upper ground growth under salinity conditions. Similar
results were obtained by Roussos and Pontikis [4] and
Azza et al. [5]. Concerning the effect of Ascorbic acid in
growth parameters, data in Tables 1-4 reveal that using
Ascorbic acid as a foliar application at 200 or 400 ppm had






