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IBSTRACT

Under field conditions , a two years studywas conducted to determi ne the bf f ects o-fnitrogen ferti I ization on the population ofmites attackingl squash plants as wel I as oR thelotai yield and: yield cornpcnents, Data Bh"rrred
"1::tgr'1i :f i cant e1i f f enen#es *mcng mi t.e popu i ; . rrls
r*islder n$t,r"oge:r ,l+vels. A pcsitive coirei,i.i. i{}fi
wit*". d,eb,ectcri l$lwe*.n r:itrcgen f er.ti i.rzer riite:risoiI applieat.i*rr) anr5 t,he eiei:rs:.1_,y,r;f :n:l*.

"lst.a t yi *ld alr-+ fr,,:i+, j:,;rn;ri' F:;r. :;i.r,',,_ j,:r.-r:reaseC w,ith j,r:,c.re*::::rrg nir-rcger: lenrei up lothe rate of { 60- 12$ Kg/ f e,Cdan ) , *rhereas t,he
flver&qe f::uil a'*:igl:: i:,5r,1.t'l n,*+; sii;Dr.r *. :jie,:,'
,r'e3p,cIr3e.

.lncrea*ir:g' *i- feri.i l jzer i"*Le na,ised theieaf contents of phenolics and chl,r>rophyl lretention, sl,nrce phenols accufiulated. in lea,,,ss
and elevated mite population rates. Thrlse ccm-pounds could be regarded as preformed r:hemical
resistance facto,rs. However, oniy the symptoms
(Senescenc of leaves).caused by mit infr;italion
was suppressed. In other words, it tu:^ned out
tha t ac qu i red res i stance i n susulner squashpiants, which r'ecieved high nitrogen Ierrel, waseffective only against the necroti<: mites
symptoms but not against multipl icat:ion ofmite.
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II'ITRODUCTIqN

The relatron"hips bet-ween vegetabie crop$
arrd the pests that attack them and deqred*i*
yieid c.,r' adve: se.ty af fect quality are complex,
dynamic 'tnd quant:iatively verir varlable iilar,lrrer
anci FIet-;:i"ier' , i9',74) . Bi'ief ly, as :it, has beerr ,.:i '-
::eetd,r' expl e r ned {Chaboussr.''u , I9",76 ) riutr"i t ic;ia i
equi I ibe:r'rr-im pleiys ei clominant roie ir.l t.irepiant,'s tlhysioic,lry an.l, henctr, in itsi pctent.iai
f slr res.ist.ance to pest. at.l:ack. f n part jcular,
niies or" thrips .tppeer to be particuiariy serl-
sitive i:o change:l ln internai conditions in theplants (Asly. :t965). Iitites populatrons sen-
sitivity appears to be related to high asijno
acid content in the sape as wetrl as high c$n-
tent reducing sugpars (Jeppson et aI.,1961;Habjli
et a,l ., L972 ancl Chabousson, i97?). fiowever,
nitrogen f erti I jizers prcmot.e the population
growl-tr elf mites(lltralenhorst ,1974) . Consequent,iy
, t.he populat i,ons of mites increase ctrue i,o
rr i trogen f ert i I i::ers , but can parl- la I ly be con-
t,r'acted lry t.he appl ication of potassiurn fer-
tilizer (Pritchett and Smith, t972 and Baule.
L975't .

Recr:ntly, :it was also shown that when the
host plarrts were supplied with high rates CIf
n i trregen , the i r res i starrce to necrot 1c syrnpto$s
usual ly increasecl (Klraiy, i97(i) . The eifc*ct
of inten:sive nitrogen trealment on senesceiri
symptorns resembles that of cytokinins. In thj.s
respect, the recognition by Feterson and lt{i11*r
( 1976 ) tlhat the app I i cat i on of reducerl ni treg*n
salts to plants can promote accumulatic,n of
cytokinins. Tetranvchu€ urticae (Koch) field
observation illustrated that spider mite is one
of the m,est serious economic pests Grr squash
plants. 'Ihe mite can build up a population over
one hund:red mites per i*af let in summer grolllng
seasons. The inf ested squash leaves turn yel low
and then brown due to necrosis spots,

The presenr. study was therefore carrred
out to determine to what extent should N-soii
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f er-t i I : zer be a,pp i i ed , and lo know more about-
n"it.rogern ef fer:t.s on summer siiuash planis arrci o;-r
rni t.e popu l at i orrs .

$LTERIALS AND I'{ETHODS

Ttris work elas conducted during surnmer
seasonsi of 1989t and 1990 at the Agriculture Ex-
periment Statrcrfi of Alexandria University, to
study the effect of nitrogen fertilizer levels
on tot.al yield, yield components and mite
popu l at; i on .

Es;candrany' cu I t ivar of sunrmer squash
(9U_gurltita pepo, L.) was qrown in f if teen equal
plots. Each p.lot consisted of 7 rows(1.0 m wide
an,:l 5.0 m lonq). Seeds were sordn on the second
week of marr:h in both experiments at 4A cm
spacingp. Five dlifferent levels of nilrogen fer-
tilizers were used; 0(control),20,30,60,and 120
N Kg p€,r fedd*n. These treatments were arranged
in t,hree repl icates 1n a randomized conlFrlele
blocks design.

Cultural ;rrocedures of growing squash were
in a accord'tnce with good farm praclices. l.{o
chemictrl cont;rcll was used to cont.rol the mite
pest.

D g Le rn :i n a t i o n _p f _i*Le_gt Udiq4_pe.{ anrqt. e r s- :

Mi-te__go_sul_!gls$ :

Sarnples o!: 20 ieaves frorn each plol gtere
randomly taken at f iowering time. ,Al l active
forms (nynphs and adultsJ r3f mite on both
lea'ves surface:r were counted.
Phenol cg-D_l.s_n!, r

Ex:Lraction and assay of phenol ics of squash
Ieaves grere esLimated by the method of Swain
and Hillis (19:i9).
Ch_LgrspbLl I rgl:en$-ga_-lg-gl :

The ievei of chlorophyl I in a detached leaf
may serve as a tentative basis for cytokjnin
assay (Juveni 1:ity of Ieaf ) . Chlorophyl I reten-
t i on t,est i n th i s study eras bassed on the
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origrnai broassay (Osborne and t'lc-Calia, i9r'.1"i.
The vneLhoci of deter-rnrnd[],cn was desc: rL'e,l L:'y

Doss (198i) .

S $tgg'€_rrltt"ji:ie$!-l o-n :
H;iinut"ed verlues \",ey'e cbtolned oc,;ortlifro ti,

Dcss arrC Srighciaeiy, 3,9A7.

At : ,.i::)t-,;i-in{ir,i deie v:e.te siaiist.ie,:l ly. }ri*--
i ;i:3*i i:;.' $Lriuiil.,if d ;'te{:irotls i A I"-Ra*-r,ir:,I i{ii,: I f--
AlIcril, l9ein)" Cor:"*inrion soeificieriu- !rcr:'j,
a i:sr), ce1; i.:rr.! ai.erj La ineasure Lhe reiat. ronsi-irg:
between i"rri"r 'n/dr,iobie vaiues of nitroger-r lertei,
mite multiplr**.Lion and phenol concent.ratron tn
squaeh Ieaves (Kendali, 1955) .

BE$ULTS-AND DISCUSSION

The used nitrogen ferti I izer treatments
were evalu*teci to determine their effects on
mite poplJlatiori in relation with sgua:eii crop-
susceptiL,.i I ily end yieiding capabi I it,'r. There-
f ore se\"'*rii I para,::neters l{ere considereil .

1'he comprrrisons among' the different,
nitrogen-f erti i:izer levels apprsaved to ref lect.
significa,nt diff'erences for mite numbers per
p I ant , as shown in Tabl e ( 1-'a ) . The genera I
trend, not i ced f rom these cclrnpari sons ; i ndi-
cated that so:i I ferti I ization with varrous
nitrogen rates gave significernliy hrqher ;nsang
f or the etverdge nite nur:lbers" Also, lhre c{ir"*
relation between N-ferti i izers rate nnd the
averflEe nrit.es n'unrber per piant were found to lie
higtriy s:rgni.fic'rnt (r = 0.87 "arrd 0.91") f,:r
t he sea:rons of 19E9 and 1990 , respect ive l1r .

These resu l ts a:re i n genera l agreene nt wi th
data previousl'y reported by Le*Roux ( 1954)
Hamstead and Goultd 0957) Watson tL964) and
Farouk e'L ai", (1986) ; indicating a positive
correlation between nitrogen level and mite in-
crease mainly T- urticae_.

Tab.te (1-b) ,shows the chlorophyll degrada-
tion in detached leaf after 96 hr. The bioassay
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iable l"-r:; Flite populo':tcn clersitl' sn srlirash
r*': e.:f*:cteo{3 b'". },*fer-;j i ::r*r Ierreis
a:ri 1990.

leaves,
rn l.?89

: ; Averr4le nisb:r ,lrf sj-4srrpl,,:?-il
I I ?:ulqseirt: (l+*:<:r"uil1:.e,.:: l*r-ei* i{q,rrtr-1c:.rri
lflen^*n I

:10 a

?80 a

Table l-b:tlrrromes statr.rs in sgtta*r leaves, as affectql
lry N-fe.rtilizer levelg in r"elatisr siilr nites
infestition str^ess, in 1FB9 ard 1990.

, fY*=truntt
i (lF-level )

lhrao{es stac!"ls

,

i O Csrtr€t I 79.81 c i 74.48 a I 20.19 c i ?5.60 b
itttl
t,l1

; 20 N{g/Teddiuri 71.30 d i 72.ffi d : 38"7C b i Z?,94 a
.rttl
Falli

I 30 Ndg/Fed,hnl 68"70 e I 70,i]5 d I 31"25 a i 29.15 a
ltrtl
ltta,

I 6O ![g/Fddeu"rl 811.10 b I 79.f'*b: 15.90 d I 2C.H c
rtrtr
lll.

i12O Ndgfeddeml 92.3S a ; 88"2C1 a i ?.64 e I 11.80 d

-Juvenility areat equals to that of chtorophyil
retention t in detached leaves.

-Values with an alphabetical letter in cosunon
in each Table , within a particular season, dlo
not significantly differ, using Duncans's mul-
tiple range test; at 0.05 level.

-3"3il h :

54e b ;

r=\l.J :.:

'i1.-i a
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'iabie 2: Pherxrlic r),&(X)rlrds in squash ri.ea.,/es as affected
i:y nltrogen je'/els rn 1989 arri L990.

Treatnenl:
L989 1990

0 Controi

20 N(l,rFaidan

3) Nlq/Faldan

6O ll$g,rFaldan

120 N(qtlFeddan

4.26 c

5.21 b

5.52 b

7.08 a

7.17 a

3.18 d

4.8O c

5.10 c

6.89 b

7.42 a

Table 3: Nibrcgen utilizatiorS, totai yield ard yreld
couironents of squash as affectel by nitrogen
lev,:ls in 1!)89 ard 1990.

Treatnrent
(ll--level )

1989.
C Cont:roi I

2t) l.*(g/Feddan:
30 hll{g/Fdanl
60 lWg/Feddan;

:t20 M(g/Feddan I

29,5t3 b
3CI. 1',7 b
31 .2:5 b
37.11 a

0.352 c
0.398 c
0.524 b
0.59O a
0.610 a

?.h; ;rzo"
3.75 c ; 106 b
4.76b 1110b
5.61 a 11C5b
5.59a I 109b

' 100n

0 Contrnl i -- ;

20 lffg/Feldani i0.20 b
3O t'[(g/F'eddan: 31..42 b
60 NKg/Fe<lcani 28.90 b

:120 NKq/FsCdanl 35.70 a

- Values with an aiphatetr

0.285 d
0.370 c
0.410 c
0.612 b
c.71.5 a

celtetter

2.71 d
3.62 c

3.98 c
6.44 b
,2.08 a

105 a
102 a
103 a
95a

101 a

n co{Iulnn rn each
ficant 1y
Ievel .

Talrle,withrn a partrcular season, do not sigrrrr
djffer, usirg h.ncan's multiple rargre at 0.05
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of t.ht, reiention of cnlorophyl I couid t'e takern
as a $easur"rt tf the c,vLol<:nrn activity whrc,n
de i ayes c;; i *raphy l ! deEratictt l srl c:ausecl by mi ie;s
tnfestat!ein in sqttastr lea"rres ' Ti'te data receiv€rL
a f ter 96 h:- j ncl j {:at-?d t,h;rt r-etent i o;:I va i ues o f
r,i. trcge**f e;'t i i j:rp- t re*.f lr:eErit" 9,rel'€ h igher as
cf,rie!':df:Jki fo t-1.'*';l,l'ur e"l *rlg* -$ite; anrivit'5",
ir; th* cese of fleiliisi*nl area of' i e'.'iv*s, wer'g
i-ais*d tc, titn: it?ir'xllllllln { 31. . ?5 and 29. 15% i n i $Sg
and 199f1, re{;p€ctive3y*} rtr:dcr fhe ievei r-of ':3
and 30 H Kg/fe<i'lan. I{ewe'ai+c'. lll* irppit:*l.*i::ri of
higher raL*s tf lf-tert,i.laeer i*0 tc L?A N Kgr
feddan] g*v,e the loweslL va:ues cf riliteS
symptoas {se'nescent Lea:f ar:ea}. This Caf a
rlveat to * Fossibte acti',rity of cytokinin in
the nleeFranisn'i of pro'L*ciion, Ttte: cytCIk"in-.n *r -

ti.rity, in prlants which:!'ecervecl the highest
rate of nilrogen (,128 N l(g/feddan) seems to be
higher tl:a* irr other tr*-atmente, ai"'* :nay hnve a

role in iridtrcing pr,-.'teclirll.: aqrainst chl*rr"rptiyl l
degradation as mi les s'frllptoms { Fiir'* ly anC
Szalay-l{arzso, 1.97L} .

The cortparisons amcng the f:ve nitrogen
fertilizer tevels on the "basis of pirenol con-
tents are ill.ustrated in 'Table tZt. Most of the
comparisons .mong the different nitrogen raLes
ref,lected siqrni f icant di f f erenees. Thev"e is a
positirre ,cilFr€1*tion between i'l-l*vels anC
phenol conc'entralion :n squa*!: lea'res i:- * O ' 85
"for 19fl9 arld r = 0.87" for 1990).

trnfestation{stvess),damag*d planl tissueE,
and there b'f induct,ian of physrological state
that resemblr:s ie si:;i€sc€fic€, then oxidation of
phenols, brown eli*colcrat jsn of ieaves are ihe
characterist:ic symptoms of mi te inf estat ion '

In both seasons , the application of Ni-

fert ilizer ilt di f f erent rates gdve signi f i carrt
differences in total yield(Tabie 3).The results
reflected prronounced effe'cts for nitrogen crn

the total nrield/plant, fruit No,/plant and N-
utilization*. Increasing the nitrogen levei in-
creased the percentage of nitrogen utilization
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etnd totai yield. Fhi: same trend was f ound Ln
erssesstng the average fruit number per plant.
Iiowe',rer, the di f f erelnces of the a!,erage f rui t$]ze ainclnq the nitr^ogen ievels did n6t appear
:;ignif rcant.
fiirni iar. f indings were also found by several in-rrestigators working such as; Moursi and Sirry
r:1956) , Goncna ( 1958) , Borna (I974) and Moustaf aet, ai. , (7978) .

From the prevlorrsly discussed resul ts. it
t.urned out that acqui.ned resistance of squashplants, caused by high nitrogen fertilizer
rates was effective only against mites synptomsbut not against the multipiication of mtte-
pest.
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