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l. INTRQMCTICIH

‘he p.st two decades have witrnessed o marked revival
of incerest i1 tlie microbisl wwiiud of Juseot rest cohtrgls.
1Tis resulted from a growing realization ol <he fact that
8upplements and elternatives 10 cliicr euntrol methods,
Particularly the use of chemical irsccticides, are needed
to overoome some o the fgults and wealnessc8 now reoosnized

a8 interert in the latter metnods.

The soojc of mierobial control irvestisations ic row
considerably cxternded. Such extension it expressed in ey
ways, mostly noticed in the increasing use of entomopathorcns
against various inseot pests. 1t is also obvious in the
increase in basio rescarch dealing with the bethogens then
s¢lyves, their virulence and factors influencing their

effioiency ee. otce

The study of environmentsl factors sigrnificant in the
field of insect pathology is an important aspect. Such
factors play a considexable rule in the developument of
pathogens, their subsequant infection of the host, their
Burvival and virulence within the host and to alimited
=xtent in the host susceptibility. The factors to be studied
should include the radiation, temperature, hunidity, chemical
inseaticides, biological factors and mechanical injuries.
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5= lesting the influonce of other microoryanisas (polyhecrosis
virus) on uhe viavility and virulence of 2003 4 lus
thuringiensis uweing the eri-gilk worn, Fhilos@aig ricisd

Boisd. and the ootton leaf woru, Spocortera Jittoralis
Boisd.

6~ resting the influence of mechrnicul in uries on tlie
inc_id.enoo of natural diseases and mortality among the
ori - gilk worm and the cotton lecf worme.
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11e LiTERAIUAL oEVIEW

wre dogproveuent and success of te utilizauio. of the
entcuvpathogulo micrcorganiers in the microblol sncoci
curtrol attempts depe..C aainly .. Lle swrcwLidily waviTone
mengil cenditionse So e alclicaticr of t.is met. od iu
ingsoct contrel depencs on tie wdenseanddny of interrelatlul=

ships Letwecen Lost iusect, pathorer and eaviconelts

1= Test inscoty s

1) The eri-silk: worm, Ehilosauig rieind ‘“cisd.

Chowdhury (1960), cleared ous that Attaous ricind
Boisde is a synonym of Philosamis xiciri.

Lefroy and Ghosh (1907), stated it ertesiil YIorig
Ehllogamia ricini Soisde suffers from the dis-zses of mallberry
8ilk worm, pebrine, flacherie, grasserie, muscardine aiud acded
that in one brood, worms Jdied with sywptous pointing the
pebrine and in one lot the worns died fron diseases showing
the symptoms of miscardine. Chowdhury (1960), reported thak
Attagus ricini Boisd. suffers heavily from pebrine and
flacherie, but it is very resistant to grasserie« llogahed
(1967), isolated fungus identified ac Asperigillus lutescens
from diseased caterpillars.
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€) ...e cotiun lual woray Spuaepteru lpl.oordis B3elnde

g e W 8 B mm W E— L A e R S M S mmE e A s AW S e m o A A g

LSty e o
Bucdlius thurdy. dencds ntro.. . (hufer, &V1L7 anu beraan. i T)
and (Afify nnd derden,ivwd)s Ao ti e inoect vas fourd to be

The tuseet wns Toww o oo &1 0 001

bighly susceptible to polyhe. rosis virus (A l=liesr 1956 ),

3) Lhe impo.ted catvage oz Plerds rapie L.

L = T Y N A A A,

e dnseet was fowd to e Lighly cuscegrtiible Lo
Bacillus thurirgciensis varieiles e straiis under boih
laborgtoxry and 1icld cxypoeri-ents, (Hedrmpel and angus 15
(Heirpel and Lloyea,195%); (bchwen, Glass, Lavis, and
Splittsioesser,10); (Jagques and Four 1960); (Lbddel=nahroi:
1966)3 (Atwa,1969) and otherse 4lso ol'e inscol was found

to by susceptible to polyheurosis virus (Tanuda,l953).

- Intomopathugeus 3

1) Bacteria
Berliner (1911), was the fipst to isolate Bgeillus
thuringiensis vare thuringiensjg strairs frou diseased larvae

of the Mediterranean flour moth, Anagasta (Ephestia) Euhniella
Zell.

Ellinge>» and chorine (1930), indicated chat Bacillus
Ihuringienais is synonymous with Bacillus gerens.
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Cheoo Mpedoas strodios bove ve o noog, laed L w Lo
Srcw, of Srsecly as ofleet vo eriooe othio s durl. the
last fow: decudes.
' Iuss (1928, 1929, und 1930) sujiesic.. v vuc of
Bgeillug thuxinpdensig for controllily vie BLIeew: <ol

borer, tyrgusta nubilalis (dbis)ds

satees (1927), could in.eet Ephestis luervae with

Bgoilius thuringiensis tlLicugh vhe wouths

Me%alnikovy 1.4 Charineg (1ve9), found Baeillus
thuringiensis to be patho enic ¢ a leavrge roup of insect

specias and was mainly virulert to lepidopicrous larvae.

Steinhaus (1949), tested t:e vathogenicity of Dacilius
thuringziensls acainst several irsect specics and fourd chav
it could be used as a virulent =nd effeetive Dacserial

inseoticidee.

¥From tixse and other stuiies, Bacilius thuringiensis

var., bthuringiensis strains could be considered as effective

against a large group of lepidopterous larvae; e.g. the
alfglfa caterpillar; colias philodice eurytheme Boisd.

{Gteinbaus, 1951); the Burcopean cabbage worm Pieris brasgicgele
(Kreig, 1957 and Lemoigne et al;199%6) the Buropean corn borer
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Porasta cubiialis Siie hactouscly oot G Lt by
Malaneosoma vcustriu (Var walva oo val e Loy 1000 )5 Utia e

lepidopterous pests in crucifers (Garida o, ooliisri, 1956 )
the s5ilk worm, Boubyx word L, the brovn tall wactl, buprcectis
phocarzhoga srd the gypsy noth, Lymantrdg Jis.ix (Van.&va,
1957 ).

it was also found to hnve an effect on the iwmported

cabbage wort Pieris rafe L., the cabbage looper Irichootlusie pi

Hbney and the red banded leat roller, Arpgyrotacnias velotinana

walker (Mec Bwen, Glass, Davis and splittstoesser 196C); tie
ailanthus web worm Attowe aurea and the fall web worm nypha.tria

cunea (Full and Onnoha, 1962); the Indian meal moth fludia
interpunctella Hbe. and the imported cabbage worm Pieris
rapae Ls (Abdel-Rghman, 196G); the cotton leaf worm,
Spodoptera littaralis, the lesser cotton leafworm, Laphygma

exigua, the p:‘u_lk ba}l worm Pectinophora fosdpiella saund,
the cut worm Agrotis ypsilon Rott. {Afify, Hufez and llerdan,
1969); the imported cabbage worm, Pieris rapae L. (AfiIy,
Abdel-Rahman and Atwa ’1970).

2) Yirus
Polyhedrosis virus affecting nearly 200 species of
Lepidoptera, Hymenoptera and Diptera have been reported
(Hughes, 1957, Martignoni and Langston, 1960). This type of
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virus disease occwrs maanly in Lepilopteras Tho» ceneral
anpects ol the infection cnused by nucloar polyhelrodis
nave been discussed ty o nuaber of writers (Pnillot 1930;
Letje, 1939; bergold, 19433 1953a; 1956a; Steinhius, 1949,
1949a; Jahn, 1958; Smith, 1998, 1959; Kricg, 19C1).

The occurrence of virus infection ir inseccts under
natural conditieons .ay vary according to ceveral .nv.rou-
mental fictors , tue imported cabboge worm Zieris rapac Le,
(Tanada,1953); the gypsy moth, Prothetria dicpar L. (V2llis.
1957); the gZ.mma noctuid, Plusia gamuwa (Vago and Cayrol, 1955);

the california oak worm, Phryiganidia califomia (ruckard)p

the cotbton leafworm, Spodoptera littoralis (soisds)

(Abul-Nasr ,1956); the silk worm Sombyx mori Le; ( ‘okokawa

and Yamaguch, 1960)}; the greater wax moth, Galler :*melionclla

(David and Martin 1962); the bsllworms Heliothi: zea

(Ignoffa,1966); and (Robert and Canerday,1968); the Bastern
tent caterpillar, Malacosoma americanum (Smirnoff,1967a);

greater wax moth Galleria-mellonellg L. (David and Martin,

1962); the wellworm , Helioths gzea and the tobacco bud worms

Heliothis virescencs. (Bullock et al ;1970); the bollworm
Heliothis gea (Boddie) and the f£all army worm, spod@ptigs
frugiperda (Hamm and Young,1971).
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= thioscnl envirvonnceutial faciors

] lriadiation

Later ot & Liletio (1953), repovted that miliation
of longer waveleagth (blue light) can inactivite bacterio-
Jhages that tne effect in this case 1o probavly due to ti.e

production of toxic substancoes in tie irradiated podium.

arugae (1956), and Aruga and Yoshivike (1331), 'iave
provided evidence of inioited developrent ol vwiruses in
irradiated insect larvae, but these investipgators 4did not

provide nhisbological evidences

Jafri (1953 and 1954), showed that the adults of

certain rustered flour beetle, Tribolium castaneum and the

confused flour beetle, Tribolium confusur Diw, exhibit an

increased susceptibility to infection by Baeillus

thuringiensis 3erliner following exposure to sublethal and

lethal doses of ionizing radiation.

Jafri (1965), indicated that when the confused flour

beetle, Tribolium confusum Diw, receive Bacillus thuringiensis

Berl. following exposure to sublethal and lethal doses of
X-rays their life span is shortened to a week or at the
most to a fortnight only. The insects did not give any
significant increased or decreased in susceptibility when

they receive Bacillus thuringiensis Berliner immediately
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alter an inturval of 2+ und Ll nours following exposure te

subluti:al an lethal fv.es of X-1i:se

In (190¢), Jafri roung n decroase.l susceptipility in
the B1lk worm sombyx mori L. larvae insected w:th the

Polyhedrosis virus porrgliinavirus bombycis, rollowing
exposure to sublethal and lethal doses of X-russ.

The same auther, (196r), ovbserved that the sublotihial
and lethal doses of ionizing radiation appeared to inhibit
the development of virue of VD ("virose a noyaux deises")
in the greater wax moth, Galleria melionella L. larvae.
in the same year, he exposed larvae of the sane inscet
(two weeks old) to X-ray doses of 1,({U, 10,000, 30,000
and 60,000 r« After twenty four hours, some of the irradiated
larvae were infected with the virus VND (virose & noyaux denuses)a.
The larvae receiving 1,000 and 10,000 r showed a somewhat
increased susceptibility to infection. The time of the death
of 50% of the larvae (Lm5o) receiving VilD virus after exposure
%o 30,000 and 60,000 r was found to be several days later than
non~-irradiated infected larvae. It appears that sublethal
and lethal doses of “{onising radiation (30,000 and 60,000 r)
iphibit the development of VND,.
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2)  Llteaviolet yrad.osiiorn ¢

carger.os and Yarviras (1959, wwed ulureviolet mys
uw destrogsing woout 9%9% of cpores of Saeillus thuringiensis

pecle L thelr tests on v liediterranean floar oth:, Anajucta

(spnestia) fuhniella Zoll. an! the suropean cabhn-e woIT,

rigrig brasgicae (.ja

David and Martin (1962), statecl that the exposure for 65
munutes to ultraviolet lig:t Jdid not a iect 0l heircsis,
but the thirteen individual of grenter wax .ouh Sallersa
mellonella Line, 5 minutes exposure to ultraviolet limnt

increased mortulity by polyhodrosise

Yamgiras (19452), reported a derinite reduction in the
pataogencity of 3acillus thuringiensis 3erliner to larvae
of the Mediterrancan flour .noth, Anasasta kuhniella Zell,

when the spores were subjected te uwltraviol:t radiations

According to Cantwell & Franklin. (1956), spores of

Bacillus thuringiensis var. thuringie:sis Berliner had
effectas when
d618t6r10uEVEXPOSBd on filters or glass slides to ultra-

violet light, 1e stated that " a lamp of short-wave ultra-
violet is very mseful in killing the spores that remain when

a clean preparation of Bacillus thuringiengis crystals is

being prepared”.
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Raun et ylL‘_(l\}".u), forad! ot ultrav lot Lrrvadiatton

0i & 8po. e wowicr of Baciliie thiv.rgiien. is var. ¥huringondis

derliaer for 72 wours cli-frated its pathiorenicity r1or hoth
iasect, the full army wort, Spodoptera fruuiperda ant tho

durcpean corn worer Jetrinia aubilalis Hubner,

vavid anl dagnus (1957), pointed out that ultr violetb
irradiated virus which nas been inrediavel; exp0. vl bo
intensae visible light uftver ultraviolet r ..iabicn and belfore
feeding to tne larvas cazuses very gigalficanily more Jdeatus
than ultraviolet irradiated viruc wihich has not been sube

sequently exposed to visible light.

Gudauska et al (19%6), found that intectivity of
Irichoplusia nuclear polyhedrosis viruses was greatly reduced
by exposures of 4 ~ 10 niautes to ultraviolet at 2 inches.
Total 4nactivation did not occur after 60 minutes, but 4id
after 120 minutes. Effect of ultraviolet on both viruses

(Heliothis and Trichoplusia nuclear-polyhedrogis viruses)

was progressively lessened as distance from light source Gto
virus increased. No reduction in infectivity of either virus

occurred at an exposure distance of 32 inches.

David (1969), indicated that when the known granuloses
virus of the Buropesn cabbage worm, Pleris brasgicae L. was

exposed o ultraviolet radiation from a germicidal lamp
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(predominatly €25, nms iU v ety tday cnaatovated
1,0 pure t.imn tian 1o rilag of crade vipros, vher o ool.o. el
wiie v0l.d dmparaties were ,resent. In bol. oo inwh. vae
tion occurred nmore rapidly in wet Cilme thoea fn e rilmse

When the inactivating effeot I ultroviolct o Jiirerant
wave lenptha was compared usineg a highly parified virus
preparation, it was found th-t this decreasei .ro~ressively
s tho wavelengsth was licrer.ied Dt th-t inactivation was
8till brought avout oy, ot any rate, thc shorter was
ultraviolet radiation (291.5 - 320 am) present in sunl.:ht

as it rvaches the earth.

Bullock et al-y(1970), irradiatel a suspension of
polyhedra of Heliothis polyhedrosis virus at 19 microwatts/
cm2 with narrow-band ultraviolet enerzy it wavelengths of 257
nanometer (om}, 307.5 n: and 364 nm and with broai-pand energy
in the visible and near infra-red ra:.gee. Jhey assayed for

virulence with 20 mg larval boll worms, Heliothis Zea and

tobacco bud worms Heliothis virescencs. They found that

wavelengths of 257 nm and 307.5 nm signiticantly inactivated
virus, apd' 364 no and the visible range may have inactivated
ite Mortality was reduced 45 and 86.9 % in boll worm Heliothis
Zea and tobacco bud worm Eeliothis virescencs, respectively,
when they were assayed with a polyhedral suspension (1250 viral
inglusions/mm® of diet surface) treated with monochromatic
energy at 307.5 nm.
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i1) jiafra-re iation ¢
AC far au lne all.ol' 1t a ware no r'eliable information
wd 5 found concernin;s the o.teel of inrr.-~red railncions on

tie entomophugous mieroor;unisms,

1i1) Ganme ragiation :

Duxbury and S8adun (19063), found an increased susce; te
ibility of the 4rrediated malaria carrier mosquitces,
Anoprheles gusdrimaculatug with garme ralistion to inrfection
with Dirofileria uniformis Cantwell & Franxzlin (19id), ‘ound
that rediation by goamma souwrce (40 R/min) was very tiuae
consuming since 400 minutes were needed to inactivate 977

of the spores.

Smirnoff (1957a), suggested that irradiation with doses
of 100,000 rad or more are lethal to third and fourth instar
larvae of the Eastern tent caterpillar, Malacosoma americanuis
Exposure to radiations of 2,000,000 r. completely inactivates
Gthe polyhedra of the Rasbern tent caterpillar, Malacosoma
amgricanum. Development of the virus seems to be accelerated

in larvae exposed to low doses of radiation.

The same author (1967¢), recorded that growth of six
enjomophagons bacterial varieties were inhibited with gamma
irradiation in the range 228, 280 to 456,. 560 rads and
suppressed at 500,000 rads and over Basillus thuringiensig var.
entomocidus was the most sensitive.
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