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AtsSTRACT

stuclies r,vere done in El-Behera Gorernorate io e stintate the sex

ratio of the lar-r.al stage iiicludiflg the cliapaused iarvae in'.he double

seecls. Pitcrotnone an.l light traps \\ ere used tc estitnate the

propor"tional of rnoths' ss11i11r-,Lrgh 2.i mottihs in 1993 and 199'1. l-he

a\eragc terlpcrature ancl relatir.e humiditl \r'ere rccordcd" The liighest

nurnbir of iliapaLrsed iar'ae collected iionr the double seeds lvas

recorded in Jtriluall and the lowest rvas recot'decl in Mal'. ser ratio

rvas in favour of males i2.1 males: 1.0 females)' Collecteci lan'ae front

f'lowers in June ancl Jui,v and {'rom c}r1' bolls in octcber, Novenlber

and Decenrber aiso erhibited sex ratios in tavour of males over

fernales.'l'he recorded values rvcre 2.7:1.0 and 2.0:1.0 for males and

fenrales.resp:ectivel).'I'hcoppositer'vasohtainedforcoliectedlarvae
lio,, gn*",1 bolls in August anrl Septenrber. It r.vas in favour of females

10.6 iaies: 1.0 fenrales). Thc highcst number of ruoths artracted to the

iighttrapsrvasreccrdedinApril(23rnoths}andthelorvestrrasitr
.ranuary, (5 mt--ths). !n August and septcrnber the ;'iuintrers ol ferllale

moths rvere iriglier than ntales afld the sex ratio uas 0.7 rrrales: 1.0

tinraies. The nutrbcrs of rnale tnotils altractcti to pheromone trups in

october. Norernber and Nla,v r,vere highcr conpared to those attractsd

iir Januan.l:ebrilary. juti,'and i\ugust. Drrritgthe tlrst trve mortths ol

the *,," !"orr. t5e graduai increasc ir: the 
'-'u,ibcr 

r-rt- itraie i,oths
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attracted to the pheromone traps coincided u'ith the decrease in
nur.nber of diapaused lari,ae collected from doubie sceds. Also. the
decreased number of male nroths attracted to pheromone ancl ligirt
during August and septcrnber c.incided u,ith the increased number of
lbmalc larvae in the sarne period. l'his r.vas otrviclus clLrring the same
period in the two succe ssive years of sturiy.

Key words: ligitt,Pectinophorc goss,vpielfa,
bollv,orm .,yex . rsti o.

pheratnone , pink,

1. TI{TROI}UCTION

l-ittlc attcirtion lias been given to stud-v trre se:x ratio arnong ihe
Lepidoptera. Accarding to wafa et al. (1ii69), the proporlion ol.males
to fenrales in seven generations of spodoptera exigua (Boisd.) varied
considerabl3, throughout rhe rvhole year. Hilinl. ancl Hamad (1g75)
recorded that in the Sphingidae. Lasicompidae and Gelechiidae, more
nrales than females '+ere attractcd tc-i light traps. Gianol,,i et ul. (l gg4)
observed thal. the male moths cl Pe<:tinophura gr:,ssvpreila (-saunders)
attracted to lhe pherornone traps in cotton f ields showed three pcaks
of adult emergcnce; late Nor.ember to earlr, January- late \,{arch 1o
April and slrmmer generation. Bleih ( r987) found three t'luctLrations ol
generations for pink bollworrn in cotton-growing in seasons i9g3 and
1984. The moths appeared as a smalr peak in late Jul1,. the sec.nd
poor peak ol'tnr,rths occurred arc-iund rnid-Aug1rst ald thc. third strong
pea.k took place around late September. Accordingty, Naguib (r9g9i
obsened rirat the sex rtrtic: in p. go,ssypierla varied r*ong the active
and diapaused lan'ae. Patil et ct. (.r9()z) fbund rhat the rnaximum
catches cf P. gosl,r,p;eilu io pheromone traps r&,ere recorded in
o{ober 1987 and April i988. In rhis conrection. Ahmed and Attique
(1993) me,tioned that adults of p. grsst.piellu remaincd acrive
throughorrt ihe ,r ear ri ith mininrurrr irrlcnsitr durirrg the htrt perrtlri.
T'he higher population sizc u,as recordeci in Octobcr. Also. a.julis r"ere
recorded during the rvinter nronths. indicating that the pest probabll,
docs rrot enter truc diapausc. Dhari*.al et ttl. {t993) iiatecl that F.
gass1;ytiellg has five gcnerations a Year * ith a sharp increase in the -l'l,
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generation (rnid ,{ugust to rnid Scptemtrer;. Ai-Elirli et ul. i.2002)
showed that nhile the sex pherourorrc of the pink bollworm
PtsW Xlure 90'8. used in pheromone traps detected June peak. it failed
to give an acceptable ievel of detection for those of July and August .

Tlte present uork was carried out lor trvo successive y.ears.

199i and 1994- to estimate thc mt',nthly variations in the sex ratio of
lan'ae ald nroths of the pink boll*'.c,nn. This study, may help in the
adaptation of intcgrated pest management ot" this pest.

2. NIATSRIALS ANT} METHT}DS

To stud,v the differences in the sex ratio of larr,ae and motlrs of
P. gitssl'S;iella, three dilTerent measurernerlts were applied; cotton
plant (double seeds, flowers. green and dr.l, bolls), liglit and
pheroilonc traps.

Irron.i one kilograin of secd cLliton. double seeds rvere isolated
rveekll . Diapaused lanae of bcth sexes \r'ere collected and ser ratio
*as estintated nrrlnthlv lrotn ianuan io i\Ia1,in the 1wo 1,cars ol'studv
i993 and 199.i.

Staning irom .lune 1o Decemtrer of both vears, four sarnples,
each containing 25 flo..l,crs. 50 green or the same numlrer of dry bolls
were coliected r.r,eekl1' 1tc,nr inlested coltoll fields, Gossypium
barbaciense, varietv Giza 85, plantecl in an area about rtS0 rlr divided
into i2 plots B nr r 5 m each, according to the period of crop maturitr.
The tolal and thc al.,erage number of male and femalc larlae ',l,erc
counted and the sex ratio rvas estimated monthly.

N{oths were attracted ti:, a light trap placed c;n the ror:f o1- a
ginnery, of an area about 2500 m2 in El-Behera Govcrnoratc at a

hc-iqlrt of 280 cm and collecled every trvo dal's and male and ll'rnale
moihs \\'cre separated. Tlie sex ratio rvas estintated monthl1,.

To studl' the abundance of male nroths of P. goss'r,oiello
throuehcut boih .r,cars. trvo pheromoue Delta traps were baiteci ri.ith I

nre.uossrplure L-apsules. The traps rvere placed 100 m apart in the
center rrf tire sauie cotton ginnery anei at a height of 250 cm. 1'he trap
catches nere recorded every three da.vs. T'he capsules and the sricLr
sheets uere ciranged er,erv trvt'r u'eeks. The ar.erage number ol rlale
lu.lotir> tor the tr1 (l t!-aps nas estimated monthl1,.
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Student's r!ti' test rvas used io siudv the significance ol
diJ'lbrences in the sex ratic of lan,ac aitil rnotil-q. Tiie ciiccts of
teinperature ar:d relative humidin, on the a\,-erage nlntber ci' motlrs
attracteci to pheromone or light traps r,vere detected br calculatins the
correlation coefficient valrics,

3. RESITLTS AND DISCUSSION

3" 1. The monthly average numher and ser ratio of lart ae
Data in Tal,le (i1 inilicaie ti:at ihe totai nurnLrcr oi iiiai..ailscd

ian'ae collecle,'l rn,.rniirlr ll'cn-i cicuble seeds shor.lecl a grariuai
decrease during tire period lrour january to May, of the first year. ,\
total of 8i. 82, 49, 54 and 23 iarvae rvas recorded t,rr this period.
respcctivel),. The Iiighesl nl:ml:,et r.as obtaiced t* .lanuary and rl:e
iil*cst in May. l-he ratio bctween males and females during the same
period ol'inspe*tioli ranged betrveen 2.5:1.0 in Januarv and 1.?:1.0 iir
April. The nurnber of male larvae ra'liiclr n,as collected lionr lloners
in "xune and Juiv rvas higher than that o1'l-*males and ihe scx ratic *,as
1.9; I .0 a,d f .6:1 .0. r'espcctiveiv. Lan'ae lhat *,ere collected tio;n
Ereer bollr-r in August and septemtrer shorved morc fbniales than
males anC the sex ratio x,as 0.4:1.0 and {.}.7:l.C ll-ri-the irvo irii-;nths.
I{o"i'cver, the oppcsiie r"as ,.rl;iaincd rvirh ciiiiecteil larvae fl-onr crn
bolls during octcrber. i\-overnbcr and December. opposite results in
favour oi nalcs rvere obtained: se.x raiios i-.1 l.9g:1.{i. i.g5:i.0 and
i.86:1.|t ,'ve re resorded llrr the abcr,'e nrcntionecl rnor:ths, respeciir,ely.
The obtaineci data indicated that the higirest nurnber of male larr,ae
*:s coilected in October. Nr:veinber and llecember, while it *as iu
(.)ctober. Noveinber anrJ September for fbmaie dri_q. 1i.

The sainc trend c.f results x.as trbtainecl in tlie second vear.
Stitdcr:i': "t" tcst:horred lri"liir .ilniiicirrri ,lii'i"'r.crruc ber,r,:err tir.,
mean uumber of male anci limale lanae *hicir \\ere collecred liom
ciouble seeds. florvers. greelt anci dn bolis iTabie 1 and Fig. 1).
During the flrst f-ive months tire number or'drapar.rsed larr ae clecreaserj
as the tcrrperature increased ar:il re latirr- hurnidrtl decleased. Also.
there rvas a highiv siguificant ilif iei'cnct-- bct*eer.; thc total nLlir.ibers of
larvae that were rccorded in botit r ears rtl:tuir .

The prev'i'irs resr,llts are i* agreerleflt \r ith those of Andrerryatira
t 1q52) rrhc nrc;riioncd that the pink boiluorm undergoes a facultatjr q

,l
I
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diapause u,here wealher :rrnclitioris are r1ot t-aiourable and host olantrr

are scarce. Also Adkisson ( i96-1) obserred iliai urrcler iield conditio'-rs

the onscr oi cliapause iil piirk boll\\ orm poplrlation occl"trred during the

iast da-vs ol '{ugust' iris mal' explain thc signitlcant increase of

lanae i, gr."n anct dr]. bolls riuring August to N*venrber of bt-'th

vears.

3'2. The monthl--v average nurnber of aftracted moths to light traps

As shorvn in f'a"-ble (2) ancl Fig' (1) the average number and

perc-ntages of attracted moths to the liglit traps incrcased

progressively rlnring the period 1ioru January up to N{ay'

.Iable(1):.lhesexratioafPeclillophoragtlss.ypiellcllarvaeinE[.Behera
Governoarate.

The highest recorded

iirc l.'ii est 5 \\ as irt Jattuarl

molhs in the saire motiths

number rva-. 23 tnotirs in Apiil and

in tire ilrst ]'ear: eoripJ-red til 2 t- and 4

in the second 1'ear. The calc*lated ser

Ilonths
Sorirce

of larvae

1993 1994 "'

No. of
males

\o. of
femalt\

'l otal ftatio No. of
nia les

\o. *[
frrn ai es

l'ota I Ratio

.lan.

Seeds

59 21 83 2.46: arJ 34 OJ \.76

f-h 58 24 82 2 +). 63- 23 8tr 2'74

N1ar. 33 16 -i9 2.A6 56 r9 75 2.9s

Apr -1-1 20 5,i 1.70. i3 1i; 49 2 06.

Ir.{a,-* li I 23 l8Ei 10 :10 1.50: I

\ lean=S [)
39.80+

1 8.67

1 8.:lC-
6.69

58.20
_)< 11

.j,5.+0+

18 90

Irl d+

8.96
66.80+
'26.68

.Iune Florvers 26 9 -_1 
5 2.89:1 40 6 4it b. ,10'

.lul"v 2t 8 29 2.63 I )) l_l 68 4.23:1

llean + SD
li iO+

.i.5,1

8.5}}
0.71

-12.00+
421

47.54i.
r 0.61

9.50*
4.95

57.0}}
15.56

Aug. Cte en

bolls

i8 /< 63 0.40:1 62 92 t54 t).6i

Sept. s6 8t 131 0.69:i 108 174 ao) 0.62:1

\'lean = SI)
37.00+
26.81

6-1.00+

25 46

100.00
+

s2.33

85.00+
32.53

133.00
+

57.98

218.00

90.5 I

Oct. Dry bolls 305 151 458 1.99:l 120 93 -.lJ 1.2

Nov. l9-1 8ti )92 !9il 2)6 I l+ 400 1.30

Dec, t3B 11 212 i.86:l 246 ltl 357 2.21 I

iv{ean + SD
212.44

!
85.1 1

r08.67

10.38

320.67
:t

125.48

197.33
+

67.72

92.67 r
81 .50

JZ) ))

97.94

lx 151 7 i 854
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ratios during the mentioned me,nlhs in the tuo 1s.r, uere (l.j,1.0,
5"0:1"0. 2.5:i.0. 2.3:i 0 ancl 4.i:1.0) anci :.0:t.0. i.0:0.rj. 1.6:1.U.
| .5: I .0 and -i.S: i .0 y. re:,pectivell .

The average numbers of moths during June and Jurv rvere i7
and 8.0 and the ser ratio was 2.4:r.0 and 1.7:r.0 tn arigust anc
Seplember- the number of femaie motrrs rvas higher thai trrat of
males. Sex raiio l'as 0.5:r.0 and 0.9:r.0 for botri mJths. r"spectirero..

More males than femares were produced in octcrrer, xouemt er
a*d December. l-he sex ratios recorded fcr these mo,ths were 2.0:i .0"
i.0: L0 and 7.0: 1 .0, respectively.

statistical arraiysis cf the dara indicated the prcsencc af highiy
significant ciifferences betwee..r the numbers of fernale moths attractedio the light during the trvo years of investigations. N{areover. the
aYerage number of moths rr-as significanth, hiiher in rhc second year
tlian in the first one.

Table {2); Sex ratio rs{ pe.t.inopr:oru 
.qossypiel/a moths attracted t* right

traps in cotton sinnerv. U,l-Rehere Cnvarn^r,r+ora cotton n

t onths
199

\o. of
males

\o. cf
females

I ofai Rxti0 No. of \o. of
&!ll!l.

I

Tntal Ratio

Jan.
2. 5

6

1.50: I
ireb. J

1_?

1

4 3.{10:1

Mar.
0 3 3.00:0

6 1,) 2.1't:1 8

l]
22 1.57 1Apr 16 7 t3

-[\
2.29:l i5

rrl av t2 l {.00: I
27 Ll5: l

4 2_3 i r5 IMEan +
st)

9.8,r
5.5

38r
).6

13.6*
'!.9

11.0+
'7 .5

4.8:
466

I 5.8i
I 1.39

3.67:l
I.8,3:l

.June 24 IC .+ 2.40:1 i1 i-rJuly l0 5 I6 1.61:l 2.? i)rucin a
SD

17.0+

9.9
8.0*
28 't -

I 6.5i
7.8

20

7 .5:.
6.36

24.A+
t4.1Aug

Sept 6t) 0.50r I

Mm-
SD

29 46 75 0.63:i

4.9
24.5+

6.4
43.0+

4.2
67-5*
10.6

s l.t 200 52 2-S 11 2.08:1
:6 l.Oil: I 1l 45 2.46:\

2 l6 l9 6 25 i7:119.0+
7.0

6.3+
?e

25.3+
l0 0

1,t.3-
16 6

14.7+
9.6

49.0*
26.2
.1()6

ffi
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3.3. The monthly aYerage number of attracted male rnoths to

pherornone traPs
bata p.es"nted ln Table (3 ) showed variatio,s in the a'erage

number of attracted male moths to the pheromone traps during the f!r'o

f*urr. n*r,rlis indicatcd that the traps attracted significanr higher

nurnbers of rnales in October, Novenlber. May an<i April; and the

Table (3): The monthiE a!'erage numbers of attracted male moths of

l'ectinophori gotsypiitla to pherontone traps in cotton ginnerl"

El-Behera Governorate.

significant ioine-qt Gnes \\,ere recorded in January'. irebruar,r.

Jii-v an,.1 August. Negative correlations \\ere e'idelrt betrveen the

;nir]imum ,1aily ternperature an{.i the attracietJ ttlale m,.rtiis tr:-0.82 and

-5. 1 in tlte two vears. respectivel-v'

Month 1993 t994

R1 R2 Total Mean R1 R2 Total Mean

Jan. -?7 23 60 30.0 48 82 41.0

Iet!. i6 2A 36 18.0 11 12 29 1,1 <ta.J

N{ar. 56 88 144 i2.l) 6rl 109 <l<

Apr. 93 i35 228 114.0 132 1t2 244 122.0

Ma)' 114 117 -]Jt 115.5 201 101 302 151.0

tr6s2n + SD 69.9t
45.6

76.6!
57.5

June JJ 44 77 3 8.5 14',7 77 224 112.0

Julv il 21 58 29.0 .).) 16 JJ 27.5

N,lean * SI) 33.8t
6.7

69.8r
59.8

Aug. 2',7 20 l1 23.5 -_5 2 )') 91 45.-s

Sepr. 63 51 114 5i.0 85 1A 155 77.5

61[s4n .i, SIJ 40.1r
15. t

61.5r
22.6

Oct. 193 110 30i 15 1.5 164 i58 322 166.0

Nor. 188 ii6 301 152.0 163 lrO 289 1.14.5

Dec. t-3
t1 11i 5 8.5 87 90 tt/ 8 8.-i

1'y{s3n .- SD 120.7r

-53.9

rti o+

,10.0

Ix 17lt) 2479
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3.4.ComparisonbetweenthesexratioinlarvaeandmothsofP.
gossYPiella
i."ru[tr presented in Table (4i indicate that the sex ratios

(males: females) among collected lu*u: from January to May in the

irrst year and attracted moths to the light trap at the same year were

i.t,'1.0, and 2.6:l'0, respectively. At the end of year' and from

October to December, the records of 2'A: 1'0 and 3'0:1'0 were

presented for larvae and moths, respectively' These ratios were

thung"d to 0.6:1.0 and 0.7:1.0 in favour of females in August and

SeptJmber. Similar ratios were recorded in the second year^

Table(4):Sexratio(males:females)inlaryaeandmothsofPectinophora

The prel'itius rcsuits showed that during the first llve months of

botli years (January-k1a3') the significant decrease in the average

number of diapaused lanae collected lrom double seeds coincides

w,ith the increased number oi attracted moths io the pheroillone traps

(Table 1 and Fig' 2).

The average number of nrale ntoths captured in the pheromone

trap was significantl_v higher than the catch oblained by the light trap.

'fhis ma,v bc due to the prescnce of ihe pheromolte capsuie '

The reiationship between the ntontlily estimated sex ratio and

the number of atrracted moths to the pheromone trap during the same

month and in the same location. can be used to estimate the expected

total average number of moths or lan'ae. For example in May:

A : 'I'he obser-ved average number of nrale moths attracied to the

pheromone traps in lv{a;- in the 1=' } ear \1as 23 1 lTable 3)'
'S: 

fL,. estimaied sex ratio in the same nttxlh *'as 1,.6 males:1.0 femaies

(Table 4).
d:'l't. expected average number of temale moths- AIB - 23112'6:88'85

molhs.
The tolal number of rnoths -- observed number of male t the expected

number of female moths

Y : A + C :231 I 88.85 : 319.89 moths.

Year Stage Source
Seeds

(Jan. - Mar')
Flowem

fJune - Julv)
Green trolls

{-{us. - SePt.)
Dry bolls

{O{{ - Dec.)

I 991
Lalae Plant 2.1 2."i 0.fi: 2.0:

Motlrs Li!:ht trap 7.6. 0.7

I 994
I-arva Plart 2.3: 50: 0.5:

\{oths [.rglrt trap 2.1: 2.2: 0.6: 2.1.1

2.

1
7.6 1
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