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ABSTRACT

This experiment was carried out in the summer of 1996 and
1997 in Maryout Experimental Station (D.R.C) . The study aimed to
investigate the effect of sulphur and phosphorus on some eggplant
cultivars under calcareous soil conditions.Sulphur was applied to the
soil at the rates of 500 and 1000 Kg /fed., whereas orthophosphoric
acid was applied as foliar spray with concentrations of 0.2% and
0.4% . The interaction between the previous treatments in addition to
control treatment was also investigated . Growth characters, total
vield, dry matter (%) and mineral content of some eggplant cultivars
i.e., Rumy , Black Balady and White Balady were recorded .

Obtained results can be summarized as follows: The application
of sulphur at rate of one ton/fed. in combination with 0.2%
orthophosphoric acid treatment gave the best results in growth
characters , total yield, dry matter (%) and mineral content(N,K and
Fe) of eggplant. P content increased with treatments including
orthophosphoric acid application alone or combined with sulphur
addition. Regarding cultivar effect, Rumy produced the heaviest fruit
weight and total yield/fed. , while Black Balady had the tallest main
stem, the largest number of branches and fruits per plant as well as the
highest dry matter and mineral content of fruits. White Balady
cultivar matured earlier than the other two cultivars.
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1. INTRODUCTION

Eggplant production on calcareous soils faces an important
problem that may find solution. Such calcareous soils are high in pH
and cause a decrease in availability of most nutrients to plants due to
soil fixation (Hassan, 1984). Several investigators studied the
importance of sulphur addition to such soils, which tranforms by soil
micro organisms to sulphuric acid and reduces pH of soil and
improves its properties as well as increases the availability of most
nutrients and compounds to plants (Aulakh and Pasricha, 1986 and
Hilal and Abd-El-Fattah, 1987). Sulphur addition was found also to
improve productivity of plants (Anonymous, 1986) and increase
uptake of sulphur and other nutrients like N,P.K. Fe.Mn and Zn by
plants (Savvas and Lenz, 1995 and Hegde, 1997).

Phosphorus is very important to plants as a constituent of
nucleic acids, phospholipids and ATP. Also phosphorus activates
amino acids to synthesise protien (Devlin and Witham ,1972). Kazim
et al., (1978) showed that tomato grown on a calcareous soil was little
affected by soil addition of Ca (H,PO;),. On the other hand. spraying
plants with 0.25% P had a significant effect on seed yield/fed. of
cowpea (Barsoum er al, 1990). Hendrix (1967) and Mengel and
Kirkby (1978) found that bean plants at soil pH 4 absorbed phosphate
ten times higher than those at pH 8.7. Also Glass (1988) indicated that
phosphate in plant occurs in inorganic form as orthophosphate.

Many investigators reported that growth and yield of field crops
positively responded to foliar spray with nutrient solution (Herbert
and Dougherty, 1978 and Neuman and Giskim, 1979).

The aim of this work was to study the effect of sulphur as soil
addition as well as orthophosphoric acid as foliar spray on growth
parameters, total yield .dry matter (%) and mineral content of some
cultivars of eggplant under calcareous soil conditions

2. MATERIALS AND METHODS

Two field experiments were conducted at the Desert
Research Center, Maryout Experimental Station, Alexandria Govern-
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orate. during two successive seasons (1996 and 1997) , to study the
effect of sulphur application as soil addition at rates of 500 and 1000
Kg/fed. , orthophosphoric acid application as foliar spray with
concentrations  of 0.2% and 0.4% and combinations between soil
addition and foliar spray treatments at the same previous rates in
addition to control treatment on eggplant (Solanum melongena var.
esculenta). The cultivars under study were : Rumy . Black Balady and
White Balady.

The seeds were sown on Feb. 15 and 22 of the two growing
seasons respectively and the seedlings were transplanted to the field
60 days after sowing. The experimental unit was 1/400 / fed. (10.5
m’) divided into three ridges of one meter width and 3.5m. length.
The seedlings were set 50cm apart. Agricultural sulphur treatments
were added to the soil , for each season separately , two months before
transplanting and covered with thin layer of soil and irrigated by flow
irrigation. Orthophosphoric acid was foliary sprayed 3,6 and 9 weeks
after transplanting. NPK were added to the field at the rate of
400:300:200 Kg./fed. as ammonium sulphate (20.5% N), calcium
super phosphate (15.5% P,0) and potassium sulphate (48% K,0)
respectively. The quantity of ammonium sulphate and potassium
sulphate was divided into two equal parts and was added to the soil 3
and 6 weeks after transplanting , while calcium super phosphate was
applied to the soil 15 days before transplanting.

The statistical design of the experiment was split-plot according
to Snedecor (1966). Cultivars were randomly arranged in the main
plots whereas the treatments were randomly distributed in sub-plots
with four replicates for each treatment.

Mechanical and chemical analysis of the soil a
(1950) and Jackson (1958) is shown below.

Organic manure was applied one month before transplanting to
the soil at a rate 25 m? / fed.

ccording to Piper

Mechanical analysis

i ) Particle size distribution (%) Texture
Coarse sand  Finesand  Silt Clay CaCO3 Calcareous
2.6 38.7 33.5 255 32.7 | sandy clay loam
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Chemical analysis

E.C pH C.E.C O.M. _r;“ P Zn Mn
Ex. T. Ex. T. Ex.
mmhos/cm meq/100g. % PPM ppm  ppm  ppm ppm  ppm
7.6 8.6 18 0.6 70 15 1.5 78 70 0.15

Data were recorded on the following characters:

I- Growth characters after 60 days from transplanting.

1- Plant height (cm).

2- Number of branches / plant.

II- Plant productivity after three months from transplanting.

1- Number of fruits / plant.

2- Fresh weight of fruit (gm.).

[lI- Yield (ton / feddan): calculated after 2.5-4.5 months from

transplanting.

IV- Fruit dry matter (%).

V- Fruit mineral content (were estimated in fruits after 3 months from
transplanting using the wet ashing procedure for the dry
powdered samples).

1- Total nitrogen determined according to the method described by
Huphries (1965).

2- Phosphorus was determined by the method of Frie er al., (1964).

3- Potassium was measured by the method of Brown and Lilliland
(1964).

4-Ferrous  was  determined  using Atomic  Absorption
Spectrophotometer “Pye Unicum sp, 1900™,

3. RESULTS AND DISCUSSION

3.1 Plant height and the number of branches per plant

Data recorded in Table (1) show that plant height and the
number of branches per plant of the three cultivars under study
significantly differed. Black Balady cultivar proved to be the tallest
and produced the largest number of branches than Rumy and White
Balady cultivars. These results agree with Agwah and El-Sayed
(1994).
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Results also revealed that sulphur addition at the rate of one
ton/fed. combined with 0.2% orthophosphoric acid followed by
sulphur application treatment at the rate of one ton/fed. gave the
tallest and the largest number of branches per plant in the two
growing seasons. These results agree with those obtained by El-
Leboudi et al., (1984) on tomato crop. This may be due to the role of
sulphur in reduction of soil pH and increased nutrients availability to
plants and consequent increase in plant growth (Aulakh and Pasricha,
1986 and Hilal and Abd El-Fattah, (1987). Also, the effect of
orthophosphoric acid application on plants agree with Barsoum er al.,
(1990) who indicated that phosphorus, as foliar spray in concentration
0.25% activates growth of plants.

3.2. Number of fruits / plant and fruit weight

Data presented in Table (2) indicated that Black Balady cultivar
gave significantly the highest number of fruits / plant , followed by
White Balady , while Rumy cultivar surpassed significantly the
other two cultivars in fruit weight. These results are true in the two
growing seasons and agree with those obtained by Agamia (1972) and
Agwah and El-Sayed (1994).

As regard to sulphur effect ,its application at the rate of one ton
/ fed. with or without 0.2% or 0.4% orthophosphoric acid gave the
highest values of the number of fruits per plant and fruit weight (gm.).
The interaction between cultivars and treatments showed that the
previously mentioned treatments are the best treatments in the three
cultivars under study (Rumy ., Black Balady and White Balady).
These results are in the same line with those obtained by Aulakh and
Pasricha , 1986 ; Hilal and Abd El-Fattah, 1987 and Barsoum et al..
1990. This may be due to the effect of sulphur on improving
productivity of plants (Anonymous, 1986) . also phosphorus enhances
growth and production of vegetables because it is a constituent of
nucleic acids. phospholipids and ATP (Devlin and Witham. 1972).

3.3. Total yield and dry matter

It could be observed from Table (3) that Rumy cultivar
significantly surpassed other cultivars in total yield / fed. in the two
growing seasons. On the other hand, dry matter percentage of Black
and White Balady fruits was significantly higher than Rumy cultivar.
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These results go along with those obtained by Agwah and El-
Sayed (1994). Sulphur application at rate of one ton /fed. combined
with 0.2% orthophosphoric acid followed by sulphur addition
separately at rate of one ton/fed. gave the highest yield /fed. as well as
fruits dry matter content (%).

The positive effect of the interaction between sulphur
application at the rate of one ton/ fed. and phosphoric acid spray at
concentration 0.2% may be due to the rate of sulphur and the role of
phosphorus together in improving yield and the dry matter content of
plants. This result agrees in the three cultivars under study. The role
of sulphur was stressed by Anonymous (1986) who found that sulphur
application improves productivity of plants. Also, Savvas and Lenz
(1995) and Hegde (1997) showed that sulphur increases dry matter
content by increaseing the uptake of nutrients as a result of decrease
in soil pH by sulphur addition.

The role of phosphorus in improving yield and dry matter
content of plants is as a constituent of ATP and activates growth of
plant and activates amino acids to synthesise protein (Devlin and
Witham, 1972). Also, the importance of phosphorus application as
foliar spray agrees with Herbert and Dougherty (1978) who showed
that yield of field crops positively responded to foliar spray with
nutrients solution.

Kazim er al., (1978) found that phosphate application as soil
addition to calcareous soil had little effect on yield of tomato , while
Barsoum er al, (1990) showed that orthophosphoric acid spray in
concentration 0.25% increased yield of cowpea.

The interaction treatment , sulphur (ton/ fed.) + phosphoric acid
(0.2%) , surpassed the treatment sulphur (ton/ fed.) + phosphoric acid
(0.4%) in yield and dry matter (%). These results agree with Barkas
(1981) who reported that sulphur application increased yield and
protein content of beans . Also, sulphur application with P at low
concentration increases yield and protein content, but with increasing
P concentration + S application decrease yield and protein content of
bean.

3.4. Mineral content
Data in (Figs 1-4) showed that the total nitrogen, phosphorus
and ferrous content of eggplant fruits increased significantly in Black



Fig. (1) Effect of sulphur and phosphorus application on
nitrogen content (%) in fruits of eggplant cultivars under
calcareous soil conditions.
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Fig. (2) Effect of sulphur and phosphorus application on
phosphorus content (%) in fruits of eggplant cultivars
under calcareous sofl conditions.
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Fig. (3) Effect of sulphur and phosphorus application on
potassium content (%) in fruits of eggplant cultivars
under calcareous soil conditions.
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Fig. (4) Effect of sulphur and phosphorus application on
ferrus content (%) in fruits of eggplant cultivars under
calcareous soil conditions.
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Baldy than the other two cultivars in the two growing seasons. while
potassium content showed no significant differences between fruits of
the cultivars under study.

Results also revealed significant differences between treatments
under study. Sulphur application at the rate of one ton/fed. combined
with or without 0.2% orthophosphoric acid spray gave the highest
uptake and content of minerals in eggplant fruits. Also,
orthophosphoric acid application as foliar spray increased phosphorus
content in fruits.

These results agree with those obtained by Savvas and Lenz
(1995) and Hegde (1997). They indicated that sulphur application
increased nutrients uptake and content like N, P, K, Fe, Zn and Mn.
The favourable effect of sulphur may be due to decreasing pH of soil
and increasing nutrients uptake and availability to plants (Hendrix
,1967 and Mengel and Kirkby,1978). Also El-Leboudi er al..(1984)
and Abd El-Fattah er al., (1992) found that sulphur addition increased
availability of nutrients and caused rapid conversion of nutrients into
organic ulphur compounds. The effect of phosphorus application on
mineral content of plants agrees with those obtained by Doikova
(1979) , Barkas (1981) and Barsoum et al., (1990). This may be due to
the fact that phosphorus spray on plants enhances its content in plants
and activates the uptake of Fe and activates amino acids to synthesize
protein (Devlin and Witham, 1972).

The superiorty of interaction treatment between sulphur
application at the rate ton/ fed. with orthophosphoric acid foliar spray
at concentration 0.2% is due to the favourable effect of sulphur and
phosphorus in nutrients uptake as mentioned before.
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