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ABSTRACT

'I.his experiment was carried out in the summerof 1996and
I997 in l\4aryout Experinrental 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 500and 1000Kg/fed.,whereasorthophosphoric
acid was applied as foliar spray with concentrations of 0.204 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 tonifed. in combination with 0.2%
r.rrthophosphoric acid treatment gave the best results in growth
characters total l ield . dn matter (%) and mineral content(N,K and
Fe) of eggplant. P contcnt increased with treatments including
orthophosphoric acid application alone or combined with sulphur
addition. Regarding cultivar effect, Rurnl'produced the heaviest t'ruit
ueight and rotal lieldif-ed. . *hile Black Rarady had rhe tallest main
stem. the largcst nunrber o1-branches and fiuits per plant as *ell as the
highest dry, ntafter a.nd rnineral content trf fruits. \\,hite Baladv
cilltir.'ar maturcd earlier than the other t* o cuitir ars.
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l.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 planis due to
soil fixation (Hassan, 1984). Several investigators studied the
importance of sulphur addition to such soils, which tranforms bv soil
micro organisms to sulphuric acid and reduiies pH of soii and
improves its properties as well as increases the availability of most
nu-trients and compounds to plants (Aulakh and pasrichqigto ano
Hilal and Abd-El-Fattah, lg8z). sulphur addition was found also to
improve productivity of plants (Anonymous, 19g6) and increase

of sulphur and other nutrients like N,p,K, Fe,Mn and Zn by
plants (Sawas and Lenz, 1995 and Hegde, l9g7).

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 (H2PO4):. On the other hand, spraying
plants with 0.25% P had a significant effect on seed yield/fed. of
cowpea (Barsoum et 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. Atso Glass (r9E8) 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 Dougheny,1978 and Neuman and Giskim, lg79).

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

2. MATERIALS AND METIIODS

Two field experiments were conducted at the Desert
Research Center, Maryout Experimental Station, Alexandria Govern-
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orate. during two successile seas()rs (r996and r997),tostudythe
el}'ect of sulphur application as s.ilatldition at rates of 500 and 1000
Kg/fed. , orth.phosphoric acid application as foliar spray with
concentrati<'rrrs ol 0.20;'o and 0..lozt, antJ combinations between soil
additi.rr anil tirliar spra\ treatnrents at the same previous rates in
addition to g1'1n1.,',l treatmenr on eggplant(solanum melongenavar.
r''s<'ult'ntur. 

.l'lie 
crrlti'ars un<ier studyi ivere : Rumy, . Black Barad,u., and

White Balady.
"l'he 

sc.e-ds \\crc s()\rn on Feb. l5 and 22of the two growing
seasons respecti'elr a,d thc seedlings were transplanted to Ir,. t"la
60 dals after sowi,g. r-he experimentar unit wai 11400 rfed. (r0.5
mt) ,liui,ied inro three ridgcs r',f one meter width and 3.5m. rength.
T'he seedlings were set 50cm apart. Agricurturar surphur treatrnents
rvere added t. the s.ir . fcrr each season separately, two months before
transplanring and corered r'ith thin ta-ver of soiiand irrigated by flow
irrigation. orthophr.sphorrc acid ivas ioriary sprayed 3,6'and 9 weeks
1l^t:r- ,funtplanting. NpK were added to the field at the rate of400:i00:200 Kg.lted. as ammonium sulphate (20.5% N), calcium
super phosphare (l5.5yo p2O) and potasiium sulphate (iiy, frO)
respectivell,. The quantity of ammonium sulphate and potassium
sulphate *as divided into t*'o equar parts and was added tothe soir 3
and 6 weeks after rransplanting . u,hlle calcium ,up.. phorphut" ,ru.
applied to the soil l5 dals befbre transplanting.

['he statisricar design c'rf the experiment was sprit-prot according*r S.cdccor ( rq66i curtirars uere randomry arranged in the mainpl.ts *hcreas rhe rreatments were randoml;- airtrlt,utla in ,rb_plotsrlith lbur replicates for each treatment.
\'lee hanicai and chemicaranarysis of the soir according to piper

( 1950) and -l3gli5on { i958) is shou.n belo*
organic rnanure was appried one m.nth bet-ore transpranting to

the stril al a rate 25 ml i fecl

}lechanical analr sis

Particle size d istribution
=lbarse sarrd Fine sand Silt

16 -t8.7 13 s- rsj- 32J
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Chemical analysis

Data were recorded on the following characters:
I- Growth characters after 60 days from transplanting.
l- Plant height (cm).
2- Number of branches / plant.
II- Plant productivity after three monrhs fronr transplanting.
I - Number of fruits / plant.
2- Fresh weight of fruit (grn ).
III- Yield (ton / feddan): calculated after 2.5-4.5 monrhs iiom
transplanting.
IV- Fruit dry matrer (%).
v- Fruit mineral content (were estimated in fiuits after 3 months from

transplanting using the wet ashing procedure for the dry
powdered samples).

l- Total nitrogen determined according ro the method described by,
Huphries (1965).

2- Phosphorus was determined by the merhod of Frie et at.. (196-t ).
3- Potassium was measured by the method of Bro*n and t.iilirand

( l 964).
4-Ferrous was determined using Ak;mic Absorptitrn

Spectrophotometer "\e Unicurn sp, 1900".

3. RESTiLTS AND DISCUSSI()N

3.1 Plant height and the number of branches per plant
Data recorded in 'Iable (l) show that plant heighr arrii rhe

number of trranches per plant of the three cultivars under :rudr
signiticantlr diftered. Black Balady cultivar provcd rr: bre the railc:r
and produced the largest nunrber of branches than Ruml and \\ hire
Balady cultivars. These results agree with Agwah and [:l-Sarcd
( r 994).

E.C pH C.f .C o.M. \
.I'ot{l P

Ex.

ppm

l,s

Zn Mn
F"r. T. Ex.T

mmhos/cm I % ppm ppm

1.5

ppm ppm ppm

7.6 8.6 l8 0.6 70 78 70 0.1 5
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Resultsalsorevealetlthatsulphuradditionattherateofone
ton/fed. combined with 0.2% orthophosphoric acid followed by

sulphur application treatment at the rate of one tonlfed' gave the

taliest and the largest number of branches per plant in the tuo

growing seasons. These results agree with those obtained b,"., L:l-

teboud] et al..(1984) on romato crop. This may be due to the role of

sulphur in reduction of soil pH and increased nutrients availabilin tcr

plants and consequent increase in plant Etrowth (Aulakh and Pasricha'

lqtO and Hilal and Abd El-F-attah, (1987). Also, the et'fect ol'

orthophosphoric acid application on plants agree with Barsoum e/ irl".

(199d) who indicated that phosphorus. as fbliar spray in concentratitrn

0.25% activates gowth of Plants.

3.2. Number of fruits / plant and fruit weight

DatapresentedinTable(2)indicatedthatBlackBalad'vcultivar
gave sigrrifrcantly the highest number of fiuitsi plant. follo$ed h1

frt it. Ealady , while Ru*y cultivar surpassed significantly the

other two 
"ultirurr 

in fruit weight. These results are true in the lrvc'

growing seasons and agree with those obtained by Agamia ( 1972) and

Ag*ah and El-SaYed (1994).

As regard to sulphur effbct ,its application at the rate of one ton

/ fed. with or without 0.2o/o or 0.4% orthophosphoric acid gave the

highest values of the number of fruits per piant and fruit weight (gm )

Th'e interaction betw,een cultivars and treatments showed that the

previousll, mentioned treatments are the best treatments in the three

tultivars under studl (Rumr Black Balady and White Balad;)

These results are in ih. tu*i line with those obtained b1 Aulakh and

Pasricha , 1986 I Hilal and Abd El-Fanah' 1987 and Bars(tunr "'I 'rl
f qqO. This may be due to the effect of sulphur on impr"r inu

productivity of plants (Anonymous' 1q86) ' alst' phosphorus enhan'es

gro*tr,undp.od,"tionofvegetablesbecauseitisaConstittlcllll,f
iucleic acids. phospholipids and ATP (Der 1in arrd \\'itharn. l9-l r

3.3. Total Yield and dr-r. matter
It could be .''bt.'rt ed fiotn l'able t-l ) that Runrr culti'' ar

significantly surpassed other cultivars in total yield l-ed in the tutr

gr:o*ing ,.rroni. On the other hand. d11 matter percentage of Black

.ind wh-ite Baladl iitrir: $ar significantlr higher thalr Runrl culrirar.

f:=
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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 foltowed by sulphur addition
separately at rate of one ton/fed. gave the highest yield /fed. as well as
fruits dry matter content (oZ).

The positive effect of the interaction between sulphur
application at the rate of one ton/ fed. and phosphoric acid spray at
concentration 0.2Yo 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. AIso, Sawas and irnz
(1995) and Hegde (1997) showed that sulphurincreasesdrymatter
content by increaseing the uptake ofnutrients as aresult ofdecrease
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 (197g) who showed
that yield of field crops positively responded to foliar spray with
nutrients solution.

Kazim et al., ( 1978) found that phosphate apprication as soir
addition to calcareous soil had littre effect on yield oitomato , while
Barsoum et al., (1990) showed that orthophosphoric acid spray in
concentration 0.25o/o increased yield of cowpea.

The interaction treatmenr , sulphur (tor/ fed.) + phosphoric acid
(0.2%) , surpassed the treatment sulphur (tor/ fed.) + ptrosptroric acid
(0.4%) in yield and dry matter (%). These results agree with Barkas
(1981) who reported that sulphur application incriased yield and
protein content of beans Also, sulphur apprication wltir 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 l-4) showed thatthe total nitrogen, phosphorus

and tbrrous content of eggplant fruits increased signifi-antly in black
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Flg.(3) Elfect ofsulphur and phosphorus appllcatlon on
potassium eontent (Zo) ln frults of eggplant culilvarc

under calcereous soit condltlons.
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l-lg. (4) Effect ofsulphur and phosphorus sppllcatlon on

filt; content (7o) in frults of eggplant cultlvars under

calcartous soll condltlons'
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Baldy than the other two cultivars in the tuo growing seastrns. rrhile
potassium content showed no significant differences bet*een fiuits 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 Sawas 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 (Hendrir
,1967 and Mengel and Kirkby,l978). Also El-Leboudierai..(198.1t
and Abd El-Fattah et al., (1992) found that sulphur addition increased
availability of nutrients and caused rapid conl'ersion of nutrients intr'r

organic ulphur compounds. The effectof phosphorus application on
mineral content of plants agrees with those obtained b1 Doikt-rra
(1979), Barkas ( l98l ) and Barsoum et al.. (l 990). 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 svnthesize
protein (Devlin and Witham. 1972).

The superiorty of interaction treatment bet**een sulphur
application at the rate ton/ fed. with orthophosphoric acid foliar spra5

at concentration 0.2Vo is due tothefavourableeffectof sulphurand
phosphorus in nutrients uptake as mentioned before.
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