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Labomtory StUd{eS cne carn@d out o the effect of Accrus.j_
calgmus L. Joil vapou‘s an egg deve! opment fecundny cmd fertmty of

Dy.:aerus cmgumftus Fabr The results and:caied that no s:gmflcqnt
- effect of treaiments i.e. different deses on _the’ percent of hutchmg
‘WCIS observed, but a sngnlficant drffe“ence c-f ‘adult emergences basad

- ‘on eggs could be observéd at dafferent exposum per:ods i e qs the.—'s_;
. exposture period increoses the percent of adufis emergence decrease»d‘ -
. and vice versa. The vapours affected the hutchmg of eggs of all age‘-f"”'
groups. The nymphs that hatches out from ‘some. of these e«ygs dsd not; 2

moult but died partlcu!arw at hlgh dose,
'<ﬂlso noted

INTR OCDUCTION

: Cotion is an :mportant cashcrop of Pakistun cmd ) mam;:'.:-_
source of foreign exchange. The cotton crop is attacked by a. vanetv, e
of insect .pests. Dystercus cingulatus is  also @ pest which *‘attack = -
cotich and many other Maivacae . plants such as. silk- cotton;’ Bmmax-’. I
~ ceiby; lady’s finger, Aﬁneimuschus esculamus, Ahutelon mdwu Tiltta

-spp etc. Both  adults and nympas cause. a’ consrderab!e damage to
- the crop. In cotton it appedrs generally in early openmg off ‘crop: and

breed’ on-bolls; puncturing the same;. sucking up. the juice and staxnlng:_:_
" the lint, That is why it is also called cotton” stumer in Umted Stutes""

~and- mr:my oher countraes n: :s a mcior pest of cotton
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A s[:ght carry ovar effect of the A cmqmus ox! vapouzs were__.‘




In Pakistan though it oppe-ui's on cotton c¢rop but no any
‘intensive work on its losses have been done so far, But its Importance
oan ndt be ignored. The intial ' cbservation on population - dynum‘ics
of ‘cotton pests of Sindh curnedout by C.R. Sakrand reveals that it
‘also cause a. consideroble damage to the crop particularly of late
varieties or early varieties but sown in late season. Its oitack aiso affect
- the quality of lint, So thls pest also needs to be controlled effectweiy '

Chemostorxlants and serilizing ugents piayed a vital ro!e in
' reduc:ng the pest popu!ation pqrt[culcrly In stored grain pests and fruit
- flies, Many growers are very much convenced from these compounds

due to their safety and other side effects
!

_ Keeping the -popu, ar:ty of ehemostenlants und stenluzmg
'compounds among ‘the growers; in view . the sc;ent sts started testmg
‘the new . compourds ond their efficucy ogamst dlfferent aspects. of
“important pests particularly on sterility; fecondity fertihtv, embryonic
and post embryomc deve!opmer't of an insact, ‘

Many chemostenla*nts .have been developed for use in
tenle insect relecse progmmmes The essential oil of Accrus calamus
L.; hus been reportedto show insecticidal actwit'y and :t wWas ulsa .
‘ observed that the oll c so prevented the owposmon in stored grain pests
like Cullasobruchus chinensis L., and Tr.ogodermu gronarium Everts
- {Saxena and Srivastova. 1972} Rohdendort (1966) reported that of the
‘ vapours of A, calamus ol controlled the hatchmg and moultmg of the
- first instar nymehs of Dvsdercs koewigii F.

. _ Acorus caiumus oll is non toxic to humun bemgs cnd ats :
mu‘n cmd most effectwe compaund is" c;s B. asaron. “ T

- Generaily plants were amongst the earliest sources of insectlcides '
to_haye been used by man, The A, calomus oil is extracted from the dry |
rhizomes of neem plants, easily avafiable in Pakistan in a large quantity,
- Hence it was proposed to carryout some stud! es on its effeciveness
s a ster'hz’ing qgent of ‘g cotton pest D. cngututus in the luboratory.
‘and mokes the main objéct of this script.

- 214 -



. -adult emergence based on eggs ‘and nymphs |se concemed a si gniflcant
. differencs between 24 and. 95 hours of exposure could be observed m

METARIAL AND METHOD - o
Since last three years D, cingulotus adults and nymphs are. . .
reared in the Zcolegical choroto-ry of Hannover University of West
Germany on the seeds of Tilia sp. at 30°C and 70% relative humidity; in -
separate plastic jars of 6” dsameter havmg a thm Iayer of slxghtlg mezet -
‘huilders sand. D L e e e

In the present study new[v Imd eggs frem F4 genemt:on were"f '

‘ "‘teken There ware four sets of experiments where the doses were 1 2_ :
'y dand 4 pk In each get different groups of &0 eggs of 24 48 72 cmd 96
holirs old were expoeed to A. calamus oif vapours for 96' 72 48 and: 24-?}

. hours, .The eggs were placed in a smatl petndlsh of one Inch d;emeter :

. The pedridishes were paced m jem jars of one pound capacstv tlght!,v-'

- lidded and contammg filter paper :mpregneted w:th A cu!emu,, e.'
‘ Thesa fars were kept in. an mcubator _set cxt 30°C after the requ

o penod of fungat:on the (crrs "WEre brought out for a few *nmutes and.«"_.

. the egys were pi ‘aced’ in new jars and were cge n peced in’ rm Incubator-_‘
‘for hatching. After that new!y hatched nymphs were transferred fo ‘the:
. vearing plastic jars ccntammg holf grmded seeds of ’ﬁina spt for' turt-

her development ' DN _-

. The controils ware kepf separate.v uslng aceton-e impregna edj"_'-_
f;iter paper, ' AR S R

RESULTS AND DISCUSSION -

Effect of Acorus calamus oif
vGpours on. egg development

‘ The results are presented in Tuble 1 whleh ind:cates thet when-
© the newly loid eggs were exposed to 1 p,i to 4 p,t ef A caltamus oil
- yapours from 24 to €6 hours. no any S{gmﬁcant d:fference on percenw
" tage. of hatchmg was observed in treatments As the percentage of

percentage of edult emergence based on- the eggs ; @. et 24 hours;_
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-'\expcuure the e«mergence was 62.4% where as ctt 25 hours it was 42, 8%
- where the dose was 1 gl In case of adult emergence based on nymphs '
-though- the dtfferences were ‘there but the resulis were non - scgazﬂcmnt
mm dor - type of resulis were ob'tamed on the other doses also '

When the dxffe:"ent dosbs were compured at constant exposure'
pericd of €6, 72: 48 and 24 hours, at wos observed that percentczge of
hatching decreased as the dose and exposure period mcreuses eg at

St dose ut 86 hours expesure the: percentage of hotching .was 82.4%

Where as ‘at 24 hours exposure it was 3.2%. Slm:*!ar!y at 4 ul the
percantage of hatching at 96 ond 24 hours expesure was 67.6 cmd 79. 2% .
' wh;ch 1s somﬂcant{y Iens m 1 E_LE of dose - (Tcxble 2, -

Tc:be 2 alse md;outes thcﬂz ihe pmrccnmg@ of czduit em‘*rgence.
pased on eggs and nymph is stso sxgmflcanﬂy decreased ut eame dose
and d:ffere:nt exposure peridcs and VlCu versd.

s ’ uxmnar[y the effect of the oil - vapours of  A. colomus .wgs.
" investigated by Soxena and. Srivostava (1871) on the eggs D. koenigif -
ond reporied thot the _vqpours_ affected the . hatching of eggs of ull esgév,
_grou‘po Saxena and Srivasiova  (1972) reported that of a 100 ppm
. _concen’zratzon (13 mi solution) of 01! of A. calomus the eggs of D. koenigit
- did not hatch, But Schmidt and Borchers (1981) could not found any
' gte n"tz.ng eifect on the eggs of cnts (Formlcu sp} -

AS. the effect of A calamus o:! vupours on perceﬁiagelof
haiching and moulting of the nymphs is congerned the resu‘ts are pre--
- sented in Table - 3 which indicates that as the dove and exposure penod‘

. increosas the hatﬁhmg and moultmg of nympns decreases and vice versa.

Tleg ot Tyl wsth 24 hour exosore the percaiitage of haicnmg of-24" hours

olid eggs was 92% and’ the moulting of -nymphs: was 83% but the same-
of 95 hours oid e-ggu gt same exgosure period: wos: 09 and 765 % res-
pectively, Similarly at same dose the percen’cage of hatohmg G“id nymphci :
moult of 86 hour ¢id eggs at 24 and 96 hour ~of .exposure wus 85 and -
_62 and 65 and: 15 % raspectxveiy When the dose is mcreased to 4 pl

the ‘percentage of hatching and mou!tmg of 24" hour old eggs at 24 and

i _{216‘__-.



‘ wheress the same  in 98 hour old eggs was 25 cmd 0% at 24 hour ‘

o of 96 and.24 hours exposure and: at dxfferent ‘doses:, w;th ‘the - ‘sdme

S8 hours ﬂxposure were 80 cmd 25 ar'd 20 und G% respechv!y'-i"'--" '

exposure and at 85 hour exposure even the eggs did hot hatch.

These resuiis gre with aggrement of Sexenu and Srivastove B
(?974) vho reported that the younger ‘eggs of o, koo mgu cn"e compc:—_”':'
rotively less affected by A, calamus vapours than clder onss. Wlth T opb
. treatment eggs of 0-72, 72- 96 and 96120 houts dge groups ‘showed
© 100, 89; 70 % hatching “respectivaly. ln thzs treaim@nt mouhmg of__'_-.;_'*:
_Pymohs was, however, cbserved 'in-eggs - upte- 48 Hour of age: The =
nymphs from 48 - 72 hour old’ eggs did not sncw mou’tmg at 3 p,! dose :
The porcentcgo of hatchmg was reducec! in eggs older than 72 houra-
Ch Nymphs did not. show any mouftmg in this- treatmum _; ‘ S

. Euect of Acwus cma:fmas on s—1 "

gone;ﬁuon of D c;mm ’ius

- Some ’umoo It huppans thm pamcsl effectlveness of chem:calsb_.
‘are ‘carried ‘over io-the off sprmgs \,o to. ‘see whe*ner the effect “of
&, calamus ol vapours is’ camcd over to the F? generutzon cr not
- Therefore the nymphs. emergvd from the treated eggs ware u!lowed io.'-' i
‘dovelop and comple‘te the life. cycle hn res ults thus rocordcci cm, I
presented in Tabls 4. ' L - R
Table 4 indicates that ot the individuol dose with different
exXposure per idos, do not have any sgnmcam effect on the. percentage’-_ - :
~ of hatching of the eggs laid by the adults emerged- firom the treated; .
eggs. & rmlcxr[y the percentczge of adu:t emerger'ce based on eggs cmd'_-:_":‘..'
nymphs WGb also . nonSignaﬂcant ~at - the same doce w;th dlfferent'::-:
;exposure porsdcs But the dnfnerences be;ween treatment nnd controll
were quzte slgn«ﬁccmt 2 : '

Similarly ihe resu!aa of Table 5 mdicates that the percentage:
;-of hatchmg, ond. adult emvgenca based on eggs and nymphs in. FI:.
,;cre'terai'on were. significantiy. -different at the same dose pumcua!r!y'

exposure penods whfch mdxcates thc:t in genera! -as tha exposure,‘f
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period and dose increases the percentage fohutching and adult emer-
gence bosed on eggs and nymphs decreases 'und vice versa. But the
izvel of decrease in Fy generaticn as compared to control is not too
much, So one can say that the carryover - effect of A caiamus oil
vapours is not encouraging one.. ' ' '

Anyho.«v the resulis. have open the door for further mvest:gutton”
Ee "rt’cu!arly on oviole deve!opment and modes of action of the chenmiical.

The present results show that the nymphal deve*opment was
wcre or less normal but Saxena. and Srnvastava (19?1) reported that

3@ nymphs thot - hatched out from . some of he tredted eggs with
' f calamus oil vapours' did not moult but died,  only ¢ few of them.
rmoulted where the dose was low but u!l them dsed within 24 hours

Fuerther studies have also been made of the oil vczpours of
A, calomus, They have proved to be a very effective antigonadial
vgent on female reproductive systems (Thermobia domesticq, Sexena
nd Rohdendorff, 1974; Rohdendorf and Saxena, 1974; Dysdercus
koenigii; Sexena and Mathur, 1976; Stored grain beetles, Sexena; Koul
and Tikku, 1977). The vapours have also been - reported as sterilizing
rhe males (Musca domesticy, (Mothur -~ and Saxeno 1976). He also
reported that the vapours ¢f A. colamus oil have profound influence
on D, keenigii. Higher concentration’ of vapours impades copulation
whereas shghtly lower doses homper the maoturation of ovg resulting
in partial eggs sterility  and fecundlty. even the chorionized egg get
stuck in common ov1duct

. From the present studies it could be concluded that the oil
vapours of A. calomus have got chemo . steriliant action upto some:
«<tent and very little of it can be carried over to F; generat:on, which
Cinonot <‘uffzc:ent to accept it as-an insect controlling agent. So further
1uche-,s are reguired to found out the actual dose and the czctuai stoge :
¥ the ingect whsch ‘Is more” cxffected by this-chemical. - el
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Table 2 Compc:mtfve ef}ect of dose cmd exposu*e penod or parcenwge S |

‘of hutchirg and ‘adult emergence

. Exposure . 1% ugé o-f % age of adult emergen. bosed on .

| period hatoing  EGGS NYMPHS
' Dose  (hours)  Treated Cont. Tredted Cont Treated Cont.

9% 624b 912a 428¢ 792b 4660 866D

| 72 geAb £96q 484 c 824 b 56D 920.a -
1w . 48 916a 936 a 552b 838b 601b 89.3ab
© 24 m2a e36a 6240 8900 6590a 926

6 720b 9200 32b 82b 4840 905b
72 . 800 916a 4120 €0b 5l1a 895 b
24 - 48 8l2a 08« 460 828b 5500 912D
. 24 - g8 a 932a 4520 €40 5390 948a

S 96 .. 708 ¢ $20a 28 b 848 a 4500 922G

. © 72 736bc %040 376 844a E05 9333
34 48 760ub 924 a 36.8ab 524 4820 9220
<24 7 784q 9154 PBa 8480 5020 92.5 a

aaic

‘g6 . . 67.60c 9040 23c B28a 3B9b 986DH

| 72 ° 7365 ¢12a 324b. 868 o 434ad 951 3
4 48  76gab_ 936 a 3560 872 a 45.5ab 93;2ab
o 24 7920 930 3760 860 471 a 9155

- Means fo'ifov‘}ed by smiar letters are fot significontly differert - from
' ~egch other according to DMR test, : o
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Table-4 Effect of Acerus oalamus

oil Vapours 6n percentage of hatching and adult smergence of F1 generation. .

Duration of exposure of ezgs in houes
. i .

24 hours

?muﬁv mommimm by shmilar woﬂ mw. E.m w&.. Emﬁ%ﬁmﬁﬂ% .”E.mw

48 hou.s 72 hours _ 95 hours
" : " v
n 5 g g, &8
Dost/Factor m 3 m .W m, A m N m g
Dose 1 1 : ’ :
% dge of hatching 880 a  838b. 83823 870c¢ 840a 8781 833w 802 a
% age of adull emergence bassed on eggs 782b  838c¢ 5523c 820c¢ 482 ¢ m@__..w ¢ 488¢ 782 b
%. age of ‘adult emergence based ‘on nymphs 724 ¢: 0558 ,mm..m c %43a 573 b w%"c a mmnw b 876 &
Dose 2 i} . o S . o ‘ R
% age of hatching . 702 g 856 b 782 a 838 b 734 a 8060L 6%6a B74Db
% age of adult emergénce based on eggs S78¢ 828D -513¢ 82c 450¢c 832¢ 4ldc 798¢
% age of adult emergence based on nympyhs 728 B 937a 688Db 939a 6Llb 92:8 2 5:4b 0l2a
Dose 3 yl' - o o
% age of hatching 7282 858b T16a 82b 76a B6.b 688a B8T0a
% age of adult emergence based on eggs 474 ¢ . B28c 456¢C Bldc 446c B30 c 2%0c 784 b
% age of adult mﬁmﬁwgam based on nymphs 63.1 b 667 a 835b 913a 627b. 9374 . 548D 900 a
Dost 4 ) . . o . ‘ M :
% ege of hatching ‘748 8723 Tléa 884b 6864 858b 6&72a P04 a
% w,Wm.om adult emergence’ dmmmn on eggs 434 ¢ . B2b 4i0¢ . 840c 2990c .mwhm G 32¢ Thec
” % age of mmﬁw manmosnm based on nymphs "~ 801b mmH a 572 b 8504 862 b .mwum a 504b 83Ib

?ﬁ QdE sach other: monaw%um to DMR Smw
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'--‘]-4&»%- '.33.’..._-"_48{:-7“-',!'ﬁi_'7i.4-,a 884 410a 84"0.:'5'_l}.._'._f-'_”l 1. 951

Tab{e 5 Co*nparat!ve effect of dose cmd exposure penod o percentuge'fr_ R
 of hatching and adult emergence : .

Exposure % age of % age of adult emérgen. baséd ot_w

period  hatching EGGS . NYMPHS
Dose . (hours)  Treated Ccht Tr ated Cont Treated Coni’rlzi_f'

o5 ‘82 b Ceez :'- 458 o 782 b 50c

) 72 - sa0b 88 4820 aoaob'_}_sm o

1-_{L|--_ 8 eisb 870 552 b 82.Qabj_}f'__ &b
b o -‘88,016 8. sms 63.80 - e°8u

o SR .696 d 87;4-_ | a4 e 793}@

| | 72 7840 896 450 c 820 611G €
a2 48 7825 86 5l 2b8320 9b o
B '?9.2'-63 856N.S 578 o 82;;8'5'“{.#5”;.::-}:._

e e88b §7.0 380 b 734211-'-5_'_2755_4'.'é' t_:;;_-fso_.o“ 6

72 706 ob 886 446 @ 830 a 627 0937ab

3 48 76a 892 456 a -8l4ab 635 as13b

o 4 72640 6. BNS 474 0 .828 a@-f eia ®la

% - 672b 04 342 b 78}8’. b 5045 ¢
72 eseb €58 300a 12b 562

24 a4 a 872NS B4 802ab“f"_,'_;'_5"______ ”"”'

Means folfowed by similar letters  are not” s;gnuftccntly d:f‘f’éréﬁ{-’f‘:#ﬁm:
each otfer ccoordmg to DMR test S N T i s

H
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