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ABSTRACT

The influelrce of each pesticide Mikal (fungicide) & Dimethoate (insectic;lde) on
crerta,in copponents of r:ucumber olants Beth Alpha group Fl hybrids were sturjied on
chlorrophyll and qaroterroids content in leaves, also on ascorbic acid content in fruits.
lixpcriments were carriecl out in gre:enhouse farm at Nubaria city during winter - sprng and
repeirted for two spasons, Three cucumber Cucuntis stavius (L) varieties Fl hybrids (Katia,
l'lile and Passandrq) were supplied vrith three rates of inigation and three fertilization le.vels in
equal plots of 6 m2 wilh three replicates of each treatment. The maximum and minimum
tsmperature and refative trumidity were recorded during the experimental time.

The data showed that Katia variety of cucumber gave the highest total producr: yield
under greenhouse fonditions, half rate of fertilizer and irrigation level , however there is po
significant effect of different varietir:s on their susceptibility to pests and diseases, Incr,easing
c,f fertilizer level fincreas;e chlorop]ryll content, and carotenoid, However, Mikal trr::atment
decrease chlorophyll content and carotenoid. Ascorbic acid content does not affe,::ted by
i;:rigation level but it decreased rvhen increase fertilization level. 'fhe residue le,vel of
dimethoate on cucrlmber fruits after three days of spray application was below tolerant level.
l'here rvas a meta$olite fbr dimethoate pesticide after 3 days, finally the dimethoate and its
nretabolites concenltration become undetectable after 7 days of treatment". 

INTRODUCTION

Cucumber,'lCucunis slovius)L is a popular vegetable crop in Egypt as well as in many
other countries. Cqcumbr:r is used mainly as a fresh vegetable as well as for picklirng. In
E)gypt , cucumber can be grown as a summer, fall and winter crop. In addition, the plastic
greenhouses techniques ttas been u'idely used now for cucumber production i1 the ',vinter
sr3ason for local consumplion and ex;portation purposes.

Present w0rk deals with "pest management recommendations for grecnhouse
cucuimber" for this aim, it has been found necessary to find out the optimum fertiti,zation
level, the suitable irrigaticn rate which might give the maximum yield for cucumber. Spray
technique for using pesticides, instead of adding pesticide to fertilizing cup to alleviate
environment pol lutlon.

MATtr]RIALS AND METHODS

Field experliment accomplished in greenhouse farm at Nubaria city during two
successive winter- spring seasons of 1992-1993 and 1993-1994. The F1 hyprids o,l three
ct,tcumber varieties predominantly f'emale flowering of Beth Alpha group, Katia, Nile and
Passarndra rvere used durirrg this study.

Greenhouse 6X62L meter rvith area of 372 m2, *as used for cucumber plantations. The
greenhouse soil wqs previously fertilized with 3.6 cubic meters poultry manure, one rnonth
before planting, thon pastr:urized by fumigation with methyl bromide at 60 gm per m:r to get
rid of many weed seeds, nematoders and soil fungi. Moreover, the rodent were controlled
using zinc phoshid€ baits. The greenhouse soil has a sand texture, its physical and clremical
properrties rvere detQrmined belore an,d afterthe initialapplication of organic fertilization, then
at the end ol'the se0son (1'able: l). T'he grecnhouse was divided into 60 plots, wirh one meter
between each other, 1.25 rneters at both sides. Each plot measured 0.5 x 2.0 meter ( one meter

129



From,lcttdem'ia ro Pesricide IndLtsrry ccnference, 2r-25 itrarch 20r0 
I

Dept' of Pesticlde ctrr:rnistr)' & Technology, Fac. of Agric. Alexandria Univ. Egypt 
i

t,:=I ti-'l
I tW.,l*-

square) . Eight piants i{r 2 ri,lges, with 50 crn distance between each other, were maintained
per plot. The greenhouNe was divided vertic;llly into three irrigation regime,s; t/2, l, and | /,
irrigation rates using dlip irriil3ation system.( irrigation rate is I liter per plarrt for first month
after planting , then 2 liter: rer plant throuigh the season. Moreover, the greenhoLlse v/as
divided horizontally, inlto three fertilization level; % , I , and tr.vo fold ferrilizer ( l'crtiliz:er
rate 0.3 lgm per plant)

Pesticide treatnients by spray techni,que against mite and aphid populations on the
cucumber in the differ$nt treatments were held using dimethoate 40% EC ( 150 g/100 t,)..
Also the effect of Mikal fi.rngicide(50% fbstylal, 25oh folpetEc (150g/L100)on downy
milderv disease. Two lepves were selected random on one plant from eoch pl,ct, to count me:an
of infestation directly bf fore and two days after fungicide application.

Fruits rvere harivested frequency every three or four days, when the fruits were at
market maturity i,e. l] - 1li days after blossoming. Weight of productiorr of each plst of
treatment rvas recorded] Statistical anaiysis was carried out for data collectedL.

Dr.rring the courfse of study ChlorophLyll and Carotenoid content were calculated in
plant leales according fo met,rods of Grodzinsky and Grodzinsky (1973), Canal Villanueva
et al(1985), and Ganddflere (1974). Also ascorbic acid content in fruits have been calculated
according to David Pergon,(1970).

Table (l)r Physical and cherrical prope(ies of the experimental field soil in the two grorvirrg
seasons of I 992-93, I 3-94.

Properties

n

1992

ECmrnos/cm

Post-
Fertilization
1992-93

Per-

Fertilization
t993-94

Post-
Fertilization
t993-94

End of
Experimenl
1994

92 92

8 8

sandy sandy Sandy Sandv

Chemical

Phvsical
Sand %

Texture

1.20 0.40
t.20 0.40

5.20 6.202.40 l-?.80

Traces

3.00 s.00 5.00 4.50

2.00 s.00 7.55 5.00

2.00 6.00 5.00 5.20

r.99 0.363 0.53 7 0.61 8
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RESIJLTS AND DISSCUSION

Fertilizer sqpple-rrent, obviously affect plant growth and its susceptibility to insects
1nd ,pathogens esppciallv in condensed plantation und-er greenhouse conditions. The data inI'abll (2) illustratg that hatf rate c,f fertilization rvas thJ rnost proper amount to dlifferent
varieties of cucumber.

T'abl,: (2): Total yietd r;f threc varieties of cucumber as affected b1, irrigation rates anil
fl:rtilizer levels and their interactions;during the trvo seasons of cultivation.

Lr.;
AIso,the data shovred the more increase the fertilizer level led to more decrease in

cucuntber yield, wflic:h due to increase the sensitivity of the plant to attack with pest and
diseases especially at the rate of inigation. More over, cucumber variteis differed inr their
susceptibility to pe$ts and deseases, under greenhouse condition, which agreed with'whose
found by El- Habbasha(1962), Janick et al (1974), Koleva and Viranoultess;, Stan and
Neamtu (1988), Ka4isrzewriki and Elkner(1990), Kim et al (1991) Soliman &'nossil99',1).and
Van Ienteren (2000f.

The compariSc,n belween trealments, showed that one and half irrigation rate rvith half
fertili;lation level g4ve the highest yield in Passandra, Nile and Katia virieties resper:tively
during;the two studipcl seat;ons. Whilc one and half irrigation rate which two fold fertili:zation
level produced the lorvest yield. Similar findings had been reported before by Abdukar:imov
and r\stanakulov(1992), Goyal and Allison(1983), Desal and patil(19g5), JudahL and
Rushdi(1985),Kundller an,J Srnukaliski (1988). Srinivas er al (1989) ancl War:quanr
(1989).using differe4rt irrigrrtion rates. In addition, referring to El-Habisha ('1962), Janick et al
(l!)74), Kim et al (199.1), Soliman and Doss(1992) ind Schreinemachers,'ar at.(|1001)

l'reatment Total yield of varites fruits in
Katia
92t93

Katia
9'.t/94

Nile
92t93

Nile
93t94

Pasandra
92t93

Pasandra
93194

72 rrngatton ratp
rzi fertilizer levd

50.0 5.+.8 5 8.8 42.5 46.5 46.4

l1 irrigation ratp
I lertilizer leve[

,l 5.6 4:i.5 42.9 40.9 45.8 40.4

I rrngatlon rate
2 fertilizer level

I1.9 3,1.9 20.7 )J. t aaALZ.+ 39. I

I lrngation rate
7i fertilizer levol

ri3. l 5"1.2 57.1 45.5 63,8 54.9

I irrigation rate
I fertilizer level

1i0.2 50. I 49.6 40.5 4t.5 40.0

I rrngatlon rate
2 fertilizer level:-

_rJ. I 3t!..9 J Z.J 4l .5 2t.7 36.1

I /2lrngatlon ratg
Zr fertilizer levpl

66.3 5(;.8 o /.1 50.4 69.7 56.2

%irrigation ratB
fertilizer Ievel

j;8.4 55;.9 65. I 47.4 66.3 48. r

I %irrigation ratb
2 fertilizer leve!

t12.9 45.6 A"\ ')1L.L +J.O 28.5 J 2..)

Control Withou
Ferti+ irriea. Rate

i:.0.2 28.8 21.0 25.3 24.8 28.6

I'otal Production
ler each variety

4.59.3 l)0.) 457.4 4n.4 431.0 422.1
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mber varities under greenhouse

irrieation or lhrec fcnilizat on

reported r;imilar results in cc,rnparison with llertilization delay
vegetables such as cucufnben c;aused a reduction in yield.

Table (3),Control of dojwnel, rnildew disease on different cucu
condition by using Mi$al fungicide for three rates of water
leve ls.

maturitv and fruitinq of sorne

tf€:tt

'table(3)) recived no fertilization and whol,e irrigation rate

ertilization on the total f ield, thus, it gave the less yield through
,ately the same total yield of the treatment by two fold of
t,l pest and desease infectiously of cucumbers in greenhouse, lhe

teige of pest management against the infestation with insects or

br:t:nt fungicides or insecticides which gave suitilble management

the three cucumber
variety to peslicide

Cucurnber
varrty

Irrigz
rate

ion

Katia Cont I tre,
,/z

I

ll/2

Nite Cont I

,/z

I

n/2
PassanrJra Con I

t/z

I

tU2

Control treatm
:monstrated the effect
e two seasons, appl

rtilization level. In re
sults presented the p

rthogens by applying

nt rl'I

;offe
cxim'a
pecl t
:rcenl.i

diffen

trer il

demon
the tu
fertiliz
results
pathog

ratio.

Effect of Pesticide treathnent_g n chlorophyll c:ontent:

Statistical anallsis fcr the effect of pesticide application to
varities, the results shdrved that katia cucumber rvas the most effective
application.

Table (4): Effect
application.

c,n chlorophyll (a,b & total) on katia cucumtrer pre- and prost

Irrigation value, pre vs post application of pesticide
ll -a Chlorophyll -b Chloroohvli - totai

557 0.7741 l.+)L 0.3435 1.6626 0.6527

032 0.7651 2,5516 ().6742

*

6.8171 0.7592

162 1.652(, 1.7408 1.6995

*

3.1108 1.697 |
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2.8709

* signigicant effi of Mil<al pesticidle on chlorophyll content.

In additiono the data showed a significant interaction of pesticides application on
chlorophyll contenlt in cucumber lea,ves under any condition of cuttivation, however, Nile or
Fassandra varities were less effecti're to pesticides application to affect chlorophyll content
and the results in Jable (3)& Tabte(4), were in agreement with the investigators citedl before
by Dtavlin et al ( 1978), I{ogland (1980), Patrick and Jerome(1983), Zrvolinska et al ril990).
On the other hand , irrigation rates had no significant effect on chlorophyll content of leaves,
contlarily with fertilization levels, increasing ferlilization level cousing increasing on
chlorophyll content of c'ucumber iLeaves , agrees with which found by El-Kassars(1985)
,Melton and Dufult(1991). and Bueno.,(1999).

Elffect of Pesticide [reatn!.!]nt on carotenoid content:

The three cucumber varitiers Katia, Nile and Passandra, in most cases increasing
fertilization increaqe signrficantly the carotenoid content in leaves (Table (5)). NIoreo,r,er, the
carotenoid ccntent on cui(:umber lea'ves decreased after application with Mikal fungicide and
highest decrease wfs produced after the fjrst application.

T'able (5): Effect of Mikal on carotinoid levels on different cucumber varities fbr trvo
applications.

TT-_I
t"
L--llnt
| ,i.

l--
I

i-
L-

igation li-zer T- value, pre vs post aDDlication of oesticide
Katia Nile Parssandra

tA1'.)

1.3384 0.802 r

*

9.048 r 0.7562

*

t.'2670 I .415,)
2.23s4 t.6067 1.4047 0.0341 4.'737 | 1.897t)

l/2 l.6698 t.6286 1.0553 1.4219 t.,1031 0.22t.t
l, 1U2 t/z t

3.0745

*

4.2938 2.0828 L7880 2."2908 | .07 5?-

I

3.7770 1.8823

*

3.5286 3.667 5 2.:5801 r.9221
z

1.0575 1.6848

!*

9.048 t 0.6327 I .31 l5 1.706,t
+ signigicant effect of Mik.al pesticidre on carotinoid content.

lffect of Pesticide trreatmgnt on Ascc,rbic acid content:

The results in Tab'le (6), obtained for the three cucumber varities indicated that applied
pesticide decreased ascorbic acid content of cucumber fruits two days after pesticide
applir:ation. The repults rshowed that, in most cases, increasing fertiliz:ation level dcreased
signilicantly the apcorbic: acid content in cucumber fiuits. These observations u,ere in
accordance with findinlgs of Asen,lv and Matakov(1985), Muller Haslach et al ( 1986),
kaniszovski and Elkncr (199C), Uddin and Bcgunr (1990) and Voloshin (1991). van l.cntcrcrr
(2000)
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Irrigation rerti 
I i-zr 1'..

Fl
t/z ,/r,l

2.1

| ,/z

2.2
t/2, l, | 112 t/.

5.

I

3.

2 t0
ignigicant effect of ikal

alue, pre vs post aDplication of pesticide

IA Nile Passarrdra

763 J.t35v 19.040 I .6148 20.860 8.7695

873

*

4.5211 23.301

*

8.1636 7 .01jtl 6. 1 +68

2t5 7.0175 r 6.07 r 1.0019 7.544t1 5.52 80

359 6.9461 8.0484 I .341 I 22.7l:i 14.293

4t)

+

8. l 735 9.3509 2.0795 3.841i' I 1.585

963 * I1.278" 9.2367* 4.3467* 10. I 8ti* 6.3133.,
p3sticide on ascorbic acid content

C4

5

flan
usin
was
and
was
fh.f
fllqt

Tab

Residues of dimethoate in cuc umber

Residues of dirnethoate in cucumber were determined by gas chromatograph equipped rvith
liatisfactory stan,Card curve was obtained in range of 0 - l0 ppm

nnr) packed with I .5 %OV-17 on shimalite AW of 80/100 mesh

ilions for dimethoate were 280oC for column. 2:i0"C for detector
nt. The flow rate of nitrogen gas was 40ml/min and chart spe,cd

s \vere carried out by comparing the peak heights; of sarnples rvith

dimethoate residues (ug/kg) by GC under greenhouse condition

lucumber fruits ,letermined by GLC apparatus under greenhouse

0, 3,5 and 7 days after spraying.The residue level of diniethc'ate

me photometric detr

ng glar;s column (3

.s used.Temperature
I 280'C for injectic
,s 5 mnrirnin. Calcul
rt of the standard.

ble (7): Determinati

tor, !i
X3mr
onditr
point

.ions; '

r of d

Fertilizer Pesti ide a

0 tin
Yz irr ion

,A 160

I 150

2 220
I irri ation

t/. r90
120

2 t40
lVz

% 510
220

2 180

Control 860

sidues of dimethoa
rdition with time ir

onc
'vals

Resir

cond
on cucunrber fruits aft[r thre e days was below tolerant level. There \\'as a metabolite for

dimethoate pesticide aftcr .l Cayes but belorv tolerancc level. It could bc concludcd that. in

each sample exarnined] insecticide residues rJecreased more rapidly after 3 rJays, tlten start to

convert to its metabolftes arrd finally the c,oncentration become undectable after 7 days of
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treatment. Similar findirrl;s have been reported by Khan et al (1985.) , and Jessup et al
(1994).lt should mention that the number of pesticide applications should be limitcd to control
ac;curnulation level of pesticide inside the greenhouse.
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l3+^r i-i-r! iLl'll Jil i-l;:,-,.Jl.irll crLi L3lJJl ,r, ct':-rtsl ; d+_,'rlsll c;. cjs c-r5r- uF uFi+ crJJ.,ill dqJ.
g''-15+^at3 ii:,i+i. JJ{I l::. j ilLJl .r pU ii.)j r+ ! 6j'*lt .J.tJl .1. 

"i6l 
fut r=_, !,Jr ,"'-: d,JJj.gtJl

.iLul c.r rU 7:'+;-U:fi,'r(Jl r-
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