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ABSTRACT
Two fierd experimenrs were conducted on tomatoes(Lycopersicon uculenturA Mill.) cv. pero g6 to investigate rhe

effect of spraying .with fungicides or using various plant
densides and NpK ferr'ization.revels on infection'Jiur l*,, oirgnaand reaf-spots diseases, yierd and quality of romaro rruit, ur'ru.ir ,.nitrate accurnulation in plant and fruit. Fungicides doses were DithaneM45, Trimerrox Forr and cuprosan sD 3ir ar 200, zso anJroo g/l00L; Mancoper at 100, 150 ind 200 g,/ lml-.

Fungicides decreased infecrion with both earry bright and reaf-
spots diseases and increasedyierd and improved auit quariry. n. i.ur,infection was given by Trimeltox fort in rhe fini season *O- Uycuprosan 3I r sD in rhe second. The teasr infecrion *.r Ji".n ui n.medium dose of ail fungicides. Fungicides did not"arie.iiorar
solubre sotids. bur decreased viramin c--o irrreas.r r.,ory r" ii"i,sap. Nirrare accumularion in planr fohage or rruiii '.."reincreased, trut not to a level harmful to human heatth. Toralnitrogen increased significanrry in pranr foriage bur uery siti,i, ,"fruirs. Thus fte use of medium runircioe ooJe *rv # u.i"n'.iurto boh poducen and consumers.

The curture practice treatment represented by prant intensity andNPK fertirization rever,,"showeo..'rrre"ro*esr.{nfection.wirh 
bnb..*,planr/tritl rcceiving the medium ferrilizer rare (150 kg N + 64 kgPzOs + 72kgy\2O/tad). Thrce planrsltritt receivinf it, f,ietirrfenirizer de (zzs kg N+ e6 hos i'si t e Kro/ A;t;#';;.highes yietd.

Results stress lhe importance of fungicides along withappropriare cutrure 
l1ac.,i.:,:. 

in.9.o_nn91ine eartyitigtrr anJ i"i-rpoo
diseases on romaroei and .',is *'r u.niiit-p?ooucers and consumers.
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INTRODUCTION
Tomato (Lycopcrsicot cscuhntum, Mill./6 one of the most important

u.gr,.Ui. ;;.;d iri egypt..Much efforts have been made to increase its

pi&u.iion to'nrcet dolniistic and export demands'

Early blight disease caused by Altenuria sofani causes

heavv iosses 
- of tomato especially d**ng . summer seasons'

'iifr;irr oi""iiuf 
- 

rpott of tomaio in Elypt (El-[Ielaly, 1971) showed

that A[tcrnaria ,rif* and species of Cfroctomium, coctioSo{us'

9{ztnint frosp arium, pbaspna and S ord"otia could atnck the vegeUtive Parts

of tomatoilants inO f,roduce symptoms which resemble those of early

blight caused bY aftcnoiasdail.

Early blight could greatly influence yield and quality of various

tomato citttinfs (Basu, 1-974).

Diaz Carrasco et ol. (1977) rePorted that leaf damage of I I tomato

cvs tested was caused bY A- sohnL

Dithane Mzz was rcportcd to bc g{qtive.against early as^well

as tate Ulieht of to-"to (Siafey et al., 1968 and Senviratne' 1970)'

frirtriu""n- it it. (1960) conclided that spraying tomato plants with

Cu 
-*ii,ure 

againit gtunurto sdani gave moderate effects but Zineb

and Maneb was morq cffective and Thirum was insufficiently
iai"r. Vortter (l9(i3) conuolled tomato otly -Uligtt! und obtained

tf," ftigf,"it yiaA using Dithiocarbamate. Abol-Wafa and Kamara

(1975) found that god control of A. Sdort and leaf sport caused

by A tcnuis on tomato was given by all the tested fungicides

Dthane M22, polyram-combi, _Pavistin and vitavax captan..ln
niia pr"i 

-Gai, iftad and Jol (1980) investigated. fungicides

A&ti 
-;utfy-6tigtt andfoundthat although dl used fungicides

riduced dislase 
-incidence, highest yields were obtained with

Dithane Mas, blue Cu 50 cuman L. Dithane 278_and papqfol.
fiat ii ol. (fqgt reported that_cuprosan 3ll qD,.Trimeltox fort,
bitftun" trt,iS ani Aritracol Cuivere gave the best results for
controlling early blight discase of tomato.

Numerous investigaton studied thc effect of adding.dllferenl
teueis-of niuogen, phdsphorus and potassium on suscePtibility of
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tomatoes to A. so{ani and leaf-spons, among them, Ramakrishnan
er al. (197r), El-Fiki (1981) and Agng! (1988). Total fruir yietdof tomato was also affected by NPK fertilization revel- and
plant density (Abed and Eid, l98i; Eid et al. 1992). this
research was conducted 'in two pans the fust pan deals with
the effect of some fungicides on percenrage oi infection with
garly blight and l.{ lp-otl 4iseasCs, yietd and quality of tomatofruits. The second trial deals with effect of s6me agricultural
treatrnents, i.e. planr density and NPK fenilization level on the forcentage
of infection and total fruit yield.

MATERIALS AND METHODS
I - Effect of fungicides..on'rincidencs.'ofi.ear.|y.,.!1ight.,and,leaf-

spots of tomato.
- Two-field-experiments were carried our at the Experimentar Farm of

the Faculty of Agriculture, Moshtohor, 7-agazig universiry during the
summer seasons of 1990 and 1991.

seedlings of tomato Lycopcrsicon cscutcntu', Mill) cv. peto-6g
were_trasnplanted on 19$ and 16O of March 1990 and l99l respectively
2t 25.9T. apj*.on one_ 9id_e qf ridges 90 cm wide and 3m lo'ng. Foui
fungicides (Dithane M45, cuproian 3l I sD, Trimeltox F-on and
Mancu-per) wele examined 

-for 
controlling early blight and leaf

spots discases of tomatounderfield condidon fi thrc; conce-ntrations as
indicatcd in Table (l).

where the trade narne, chemical content, active ingredients and the
rate of use for the above mentioned fungicides were claiifiea. Fungiiiaat
solutions were sprayed with a low piessure sprayer using 206 litelt
faddan. The area of the experimentar plot was about i0.g mr. I-t included 4
ridges. 3 m.long and -90 

cm wide. A comprete randomized block
design - with fqyt. Jepticates'''''was "aiopted. 'Application oi
fungicides were applie{ rrle weqks- after transplinting arici repeaiea 5
times at 2 weeks intervals. control plots receiveil only iarer as ipraying
solution. Plants were fertilized with NPK(Iso kg N, oq tg p:os-ani zi
kg Kzo/Fad) in the form of ammonium niturite (33.5%$, calcium
superphos-ph{e !l.6vo P:osD and-potassium sulphate (4gvo K:o),
respectively. Fqrylizers werc devided-into three equil portions -o tt.riadded at3,'l and I I weeks after transplanting.
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Estimatesofinfcctionwerecarriedoutafterthethirdsprayusingthe
rolto"*i"i'oii"6 iiil;t-wafa and Kamara' I 97 5)'

O = no infection.
I = vcry weakly infected leavcs (uP g r/s of the leaf surface infected)'

2 = weaklv inr..tiiil"tl"p ''tl' 9f 
the leaf surface infected)'

3 = moderate inreJariieatJi"t to r1r or the leaf surface infectcd)'

4 = sevcrcly inrecti-rJ"Lti"p t" rf of the leaf surface infected)'

5 = verY severely infecteO leaves (morerhan lZoftheleafsurfaceinfected)'

one hundred rnature leaves were taken at random and each wa^s gjven

a ratins, and the *ffi;;#il;Atd ;; u oegr"" of infection as follows

(wcnzll, 1949):
I,nr x 100

Degreeof infection 9o= '---i-${ ---_- wherc

n. = number of leaves in each catcgory of the ratings'

r = the oo*,i*i n-o-.U"igtytn 1o 
"i.ftlut"gory 

ihat ranges from (0-5)'

N = the total number of examineo lcaves'

Table(l):Perccntage.of.activeingredientsandrateofuseofthe
testcd fungicidcs'

Fungicide---p",."nogeofactiveingredientand*Rateofuse
chemical comPonents 9/100 L

-it,#"di----'il%6;;; ---tdt'*---
250
300

Cuprosan 311 S.D l}Vo Tineb + 10Va Maneb + 30Vo 200

bopp". il3
Trimelox Fon Z}%Mancozeb + Copper Oxychloride 200

+ Sulphatc (cu# Zl%o) 250
300

MancuperMC sz's%Mancozeb + 17'5% Copper 100

o;;tuffi; rso
200

* rate of fungicide material.
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Mature fruits were picked throughout the harvesting period to
determine total yield per plot and per feddan. ton.

Chemical constituents: Both of vitamin C content and titratable
acidity in fruits werc determined as described in A.O.A.C. (1970).
thp total soluble solids were assayed using hand refractometer. The

Total nitrogen and Nitrate-nitrogen werc determined in both plant foliage
and fruits according to the methods described by Pregl (1945) and Kamal
(1951) respectively.

2- Effect of plant density "and.."NP-K ",fer.tilization . on ..diseese
infection:
Two field experiments were carrid out at the same growing

seasons.

It included 9 treatrnents which werc the combinations of 3 planting
densities (1,2 'and 3 plants / hill) and 3 fertilizers levels. The 3 NPK
fertilization levels were as follows (in kg nutrient I fad.): (75 kg N+ 32
kg PzOs + 48 kgKzO), (150 kg N + 64 kg POs+ 72kg KzO) and (225
kg N + 96 kg DOs + 96 kg K2O). NPK fenilizers were added in the
form of ammonium nitrate (33.57o N), calcium superphosate (l6Vo
PzOS) and potassium sulphate (48% K:O) respectively. Fertilizers
were divided into three ponions and then added at 3,'l and I I weeks
after transplanting. A split plot design with four replicates was
adopted.Trcatments regarding the number of plants I hill served as the
main plos while those of NPK fertilization levels served as subplots. Thc
subplot area was 10.8 mt ('6as). All plants were sprayed with cuprosan
3ll SD (at 250 g 100 L) five times at lS-day intervals.The
data recorded in this trial was the percentage of infection with early blight
and leaf spot discascs and total ftuit''yield'as"ton-perfaddanas previotrsly
nrentioned in the first experiment. Other agricultural practices wer carried
out as commonly followed in the disuict. Statistical analysis on
experinrental rcsults were donc according to Gonrez and Gomez (1983).

RESULTS AND DISCUSSION
Effect of fungicides on infection with the fungal diseases and
total fruit yield:
Degree of Infection (Table 2):

All fungicides were effective in reducing the degree of infection with
early blight causcd by Alurmria sotani and lcaf spots causedby h tcauis,
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and species of cfractomium, cocft{io|ofus, t&[mintfrospoium, e[easpora,
sorf,ariaand c{adosporium(Manas 1965, El-Faham t937 ano El-Heialy.
1.971). However, frimeltox Fort was panicularly more effective in rhefirst season whereas cuprosan 3ll sb *u, ln.';;;;;f.rtive in thesecond one. Also, there.-qere significant differencii-beiween the threeconcencadons of fungicides.

Borh Trimelotox Fon at 250e./ t@L and Dithane M45 at 300 g/ 100
l-^g..y" the least infec_tion in the frrst *$qn *nerCij Miniop", at r50 e/100 L and Cuproran 3l I SD at 250 s/ iOOLeaue'tiriri"ii'i,r-rF"ni;;l;"rh%
second season. These results are in--agreem?nr;iih ril; of Muauru"l(1962)--who found that dithane M+j-at 0,ij%;;;;ii,;Lst resurts in
c.o n trol I i n g -n q otanL \arnakri sh n an ano xan aaiiam v i i 9 i g i f;il :rh;;the most effective and economicconrroi or e-riTirr-#ii'i";UtDirh.;M4s (Mancozeb) foltowed Uv gi"!ii. iffi;;;j)-ano Diforatan(Captafol). These ilso agree *i tr, oJand;lt,i;p;ilr,yJi' ebaq.
Fruit Yield:

Among. tlre 4 fungicides, cuprosan 3ll sD was the best in borh

fi 3T,Hf 'J:tri;fi lff ::fi 
.;:;iii.11d,i:ilr*.*iy"nf 

xsg,-,',*highest cuprosan ri r so d;;;,ii.-30d ttd t. d;; il, *, duringboth seasons of growth.

P"t,,l*:*Y j5-,?: j,: IgLr* _a5r. anan ge{ second in th i s re spec r.
n:l:llilg the appliio ad#;;;"-ii-incr.riC il th;'fr"il ;ilij?;ffifi
lllg?i9::,9l.^.^plTl-.rye,lrox Fort. rhe superpa* 

"f 
ih;;;rosan on the

fun gicidei excepi ?ri-maltoi
9_$er fungiqi$eq mqy Ue Oueio its effiit on reducivu,sr rursruroes may oe oue to rts effect on reducing the iniidence of thi
ill.+g_yi$ the a"angeious-ii"gqi-dis.ases and also due ro increasinsifi ;diJp;'"#il;,ft:f t,i,Hi'"i:$H',i:iig,H,",,ili3'llincreasing

(T.S.S.): Ouru
uvt sllvl,lgrLl

::TpTl with the co1ugl._geatmenl ail fungcide;;r.d a decrease

3rll3d-Tt^f ::::"::li9l:T9wepi,.th','-t;it5;;;;;6;fr;y,*:"^^:1 : Itg e_r,,T: yq"d i . e. D ith an e 
-" 

lr- ;'frd " ji d'6 fl ;ii
Sm",r::j"l1%t"qo* j".:l;ll.,t.n*;ilT'i&ffi Fil'.I;t;Ej
lry!*i:i911 e? r.rhe totar-a.ldi,y rh;fu il;i.nrtlcant response tomost of the used fungicides.

cuprosan 3l I s-D. gave.very high conrents of tinatabie acidiry. Fric(1976) stated that vitami-n c in piantft'igr,rr.au;;ihr;dised phenolicforms (which are more toxic td tr,r p.tr,-og"nit" r"* tiii. compounds.Such compounds may read io in.r""JJpercenrage of infection in fruis.



Effectoffungicidesonnira-tg.andtotalnitrogen.intomatoplant
fofi#e ina f^i,r,-;;.-;" Tfii; (i) itrow that funglicides increased the

"""i;nt, 
of Noi-N-and total-N.in plant foliage. This increase was

;#;l.ly-euiO.nt'in .rir of the highdr doses of fungicides.

ItisalsoevidentthatthecontentsofNor-Ninfruitswas
,i gnin.-tiy 

- - 
i*r"".t"6 Uy ti'tc u t.a f un eicides, whereas, tonl -N c o n tent

was nor ,*ur,iffi-.ffi*0. ft ti. results are in agreement with

those reported Weralati at.(1983) and Abed and Eid (1987)' Nor-N

ilIi"r"il,Jiil 
-dy ;;;'.;"s;;;;nli.io"t dose. rhe accumulation of

NO3-N in fruits -.V Ut attributed to i state.of unequillibrium between N

;;6;;l"dliiiitiillti"n. *t'"n thc niuatc reituctase enzvme is not

active in reducin;N-Ci;:N it NH3,.accumulation accurs in Qlhllan:
foliaee and fruis. Th;-r; t"tur" .tt'in agreement with those of Hoff and

iililffi ?fiib;. T#l[e ise or the medium dose- of fungicides Tav Pllv
a role in decre.asinfi;;;;*giof infection and vitarnin C and titratable

"iiaity*ttich 
maf beniht producen and consulrrrs'

?s1 Egypt. J. APPL. Se'i", I (5) 1993

Effect of plant densitv

ffi ";il.e t* "i,lltr'- 9l flT5-P:i-1'll"Tlfi 
t;ii:

;"!1gfiffi"fitiJ";;-;;;il biplnting.one planf per each hill. rhis
Hf;EH;^;;;;;';;E;tti''i.lypi'l3f :19.9:,gl*':::T:l
d"gd of infecti6! was obgine$
HfftH';;;;;r;;;i#tri'dlrumifi ityaround'theBi"#LJ,"lill
;;A;;;iiouiinitction. Hagazv (1964) and Mansour (l'

similar results on faba bcan.

As for the effect of NPK fertilization. the least infection

reduction was git.n UV the mcdium level (150 N + 64 P:Os +

ii- rcO fg/fia.l whlreas rhe _ligh-est.infection 
was Srvel_U'

th; tr[r,.r, icnct, 
''i."- 

(225 kg ryi g-6 kg Pzos + 96 kg K:o
/ fad). Thus, u 'u.run.J- rt ti of plant -nutri:lt_ is of special

ffi;J;;;-'f- ;;d*,"g .infection'- by encouraging- good plant

iii.i*,ft, i"creasini--ii---itsitt-." whiih may -lead to evading

disease infection.

Ramalrishnan et ol. (1971) reported that increasing N dose

(wittr or without F ot xi reduccd infecti'on with '4' so{onL Agrios

irgSgl mentionJ that abundance of N in soil. produced

;,;d ;ilI""i- pl;; ana - 
protongea it' regetative stage and

delaved rts rnttlfity' S.uch' planlts would be s.usceptible to

ilifiG", 
'.,,..[ing-- "i r tissues.' on the other hand' plants
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Total (3): Effect of fungicides on nitrate and total niuogen
content in either plant foliage or fruits of tomato
(1981 Season).

Fungicides Conc.
s/100L

Plant - foliage Fruit

Nitrate Total N Nirrate Total lr

(me/100 g'D.W. (me/100 g'D.w.

Dithane M45

2N

250

300

966

n9

1020

243r

2550

2550

872

881

97

2100

2351

2381

Trimaltox
fort

200

2s0

300

98s

l03l

1045

zsffi

2673

284t

942

932

976

2455

2461

2632

Cuprosan
3lr sD

200

250

300

835

890

897

2555

2680

237t

723

801

832

235r

2430

2362

Mancoper
r00

r50

200

9ll

943

l00l

24ffi

2470

2485

73t

805

8ll

,.233.1

2300

2318

Control 819 22tt 703 2000

L.S.D. at 0.05 t27 42.0 3l N .S.

N.S = not significant.
* n.w. = dry weight
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Trblc (4): Effecr of planr density and NPK fcnilization lcvel on tomato infection with carly

Utl--Ot a*i lcaf spos dirrascs as rrrcll as toral fru it yicld'

% of Infcction

a
1990 l99l

I I m Mcan I n m Llcan

I

?

3

4l.tt

36.E5

47.71

36.73

33.50

41.75

36.01

45.10

44.39

38.21

3t.48

44.63

43.55

40.20

43.55

36.t5

30. r5

46.40

33.50

46.40

53.60

3'1.96

38.92

47.85

Meen a2.t6 31.31 41.t3 42.43 3?.t0 44.50

I.SJ. et 0.05 for: 1.40 1.05
0.33 0.53

"3.36 3.35

Number of phns / hill (N):
Fcnilizedon lcvcl (D:

" NxF

Toul Fnrit yiclt (Ion I fad)

- Fcrtilizrti<n
\- t"t'"t KElffi

ffiN.-
a

l9m l99r

I E m Ittco I u m lvlcao

I

2

3

14.t

lE.6

2r.0

16.4

t9.7

22.4

t7.9

20.3

23.t

16.l

19.5

22_3

t2.3

16.4

l8.E

t4.7

1".3

20.6

r5.6

lE.5

21.3

r5.t

t7.6

lt.5

Mean 17.9 19.5 70.7 ta.2 t7 .4 20.3

LS.D. rt 0.05 for: Numbcr of plans / hill
Fcnilizadm hvcl

NxF

. I-evcl I: (?5 N + i2 PzOs+ at K2l Kg. / fed)' l,cvcl II: (150 N + 64

t-cvcl III: (225 N + 96p:Orr 96 K:O Kg lad).

0.13
0.07

: 0.21

P?Os + ?5

0.19
0.10

0.3E

K:O Kglfad).
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srown in media defficient in nitrogcn would be very ..weak'
;i;" l; 

-gro*ttr-.nd 
this would also make them susctP"9]:_19

oathoqens. The same rcsearcher added that- phospfto.urs increasecl

iffi;;iii 'a"" --to- irr. improvemcnt of - the balance of its

;"Giil and acciierating its 
'maturity and allowing it to escaPe

ft;;;;. H; afio 
- ititea that pbtassium . seems to affect

;;[;fi"ni.na development. of parhogen in plant and promote

;ffid iffi;I;it int*tti resistance to Trost inJ,ltv and therebv

;;;;r itf;-tion ln--ftott-killed tissues; it also dclays.maturity.and

*nrii"n." in rornr crops beyond te periods in.which infgc.tio_n1

bv certain parasites is damaging. In general plants recelvln8.a

t'"r"niJ-'"uttiiion- in 
-which 

all -req-uired-elemen-s are supplied in

aoorooriate amounts, are more cafable of protecting. th.emselves

;iff';i- runt it infections and limiting their cxisting ones'

However, even ; baianced nutrition ma-y afiect development of a
dii""t" *i\en the nutrients are too high or too low'

AsreeafdstotheeffectofplantdensityandNPK
fenilizatiori level on the friut total yield,- it-is evident trom me

a.t"-'i" 
-f.Uirt+l ttu Ot highest .toial .yield wasobtained in

;; ;i pf-tdg fft"nt pet !tJ-lrpithin the highest fenilization level

(225 kgN i eO rg nOs+ 96 kg KrOlfad')'

" ' These results are in agleement with those rcponed by Abed and Eid,

1987) and Eid et al. (1992) all working on tomato'
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