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INTRODUCTION

Locusts and grasshoppers represent potential polyphagous pests
creating a éerious threat to virtualily all Kipnds of vegetations,
They can consume and destroy the vegetations within a certain area
much faster than any other pests (Baloch, 1978).

The above worker reported that these insects occur in very
large numbers, or swarms, in the localities which are favourable to
them, causing tremendous damage and widespread devastation of the
different types of plants. 1In this respect, he also pointed out

that the swarms of locusts inhabit a total area of more than 20% of
£,

the total land surface of the world.

Nowadays, there is a great awareness concarning the dangarous
" impacts of these vigorous insects, and hence, tha locust problem
has become an open challenge to agricu1turists, in genaral, and the
acridologists in. particutar,

One of these harmful 1nsects is the Egyptian locust Angg;igigm
aeayptium, which 18 mostly Prevailing in the Mediterranean coast,
the Middle East, South Europa. West Asia, North Africa and some .
Atlantic Islands (Popov and Ratcliffa, 1968; Baloch, 1978; Lodos et
al,, 1978),

Accord1ng to Volkonsky (1943), A. aegvptium is an extremaly
stable species existing mainly as isolated 1nd1v1dua13 and 1s not
liable to variation, even if it was dansa]y crowded. and. the

attempts to obtain a gregarious phase from tham had failed.,
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Another famous species in this concern is the Desert Locust
§h#s§9cgrg§'grggg[jg which usually invades extensive areas in the
Middle East, some regions of Africa and india (Nolte, 1967),.

Contrary to the above locust (A. asgyptium), the individuals
of S. gregaria are usually found as a gregarious phase or migratory
'swarms. but nonetheless, they could occur as solitarious phase or
isolated ones, under certain circumstances.w as pbstu]ated by
Nickerson (1956) and Lodos et al. (1978),

‘Thus, the widespread prevalence of theé; insects and their
gracious mode of feeding, particularly of the useful and economic
crops, warrant particular concern from various angles to provida
some information which could be effective in controlling these

dangerous pests..and thus eliminating or, at least, minimizing

their dangerous impacts.
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AIM OF THE WORK

In an attempt to achijeve the goals already marked in the
introductory remarks, regarding the keen search for a thorough
know]edgé which could be of value in locust control, the present
work was designed in the following manner:

A comparative survey between the Egyptian Locust Anacridium
agayptium and the Desert Locust $chistocerca gregaria attempting to

find out the cytogenetical reasons of phasa transformation, from
the case of isolated individuals to the migratory swarms 1n S.
arig, as well as revealing the cytogenstical factors which
could be probably responsible for the body colour polymorphism in
the nymph of A. aegyptium.
Noteworthy is that this work was‘to be emphasized on the male

individuals in view of the fact that the cytogenetica) problems, 1n
general, are more easily and appropriately followad during
spermatogenesis rather than cogpnesis,

Howaver, the'ma{n aspects of this study are thereafter pointed
out:

- Body colour polymorphism,

- Karyotypes,

- Mitosis and meicsis,

- Scoring and analysis of chiasma frequencies.

- C—bandiﬁg patterns.

- G-banding pattarns,

- C~ and G~banding polymorphism.
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REVIEW OF LITERATURE

Rearing and. Body Colour -PQlymnorehism:

The phenotypic characteristics of nymphal instars and adults
of the Egyptian locust Anagridivm agavetium were studied by El-
Zoheiry (1937), Volkonsky (1937), Colombo (1951), Colombo and
Mocellin (1956), Norris (1965), Popov and Ratcliffe (1948), Baloch
(1978) and Lodos et al. (1978). The work carriad out by Popov and
Ratcliffe (1968), in particular, had indicatad that the life cycle
of this insect included 6 or 7 nymphal instars when reared in
groups, wherass those reared isolately had 7 or 8 instars. Baloch
(1978) counted 5 and 6 inétar nymphs in the daveloping males and
Toamalas raspactivaly. The same researcher also mentioned that ha
had previously noticed body colour dimorphism in tha nymphal instar
of A. aeayptium, dur{ng rearing them in Xzmir province in Turkey in
1977,

Neveartheless, the number of nymphal instars was marked by some
workers to be obviously affected by tHa high tempergtures. In this
concarn, Popov and Ratcliffe (1968) postulated that exposura of
insects to 40% had considerably ralsed the' numbar of nymphal
instars in 4. aguyptium whereas this number bec;me vary low in casme
of 8. gregaria. |
Karyobypes:

The stability of the karyotype in family Agrididae, in

general, is obviously not settled and is not vyet accurately
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dafinad, pfopuﬁingly due to various changes which might have taken
place  in thmir chromosomal organization durfhg avaolution, as
poOinted out by John and Hewitt (1966).

Nonmethélass, the number of chromosome complements in the
geners belonging te subfamily Gyrtacanthagrinas of tha family
Acridiac is. 2N = 22 + x0 (m)/XX (), as deestermined by Roberts
(141). The same researcher sub-dividad the eleven pairs of
autosomes into Lhree groups: long (L), medium-sizead (M) and short
chromosomes (S) using their-lmngth a4s the only criterion in thisg
reEpact . These chromosomas comprisad:‘ three pairs of long
chromosomes: (Lrﬂj), five pairs of medium-sized membears (Mrwﬁ) and
thres pairs of short ones (89-..3“).

Subsequently, similar resylts waere obtained in §. gregaria by

John ‘and Naylor (19&1), John and Hendarson (lééz). Fox (1966a, b,
1973), Fox &b al. (1973), Jonwes (1977), Croft and Jopes (1986) and
Jones and Croft (1986). o
As  regards the sox Qh&gmosome of §. aregaria, several
invastigators included it among\the lqng.phromdsomﬁ‘group {John and
Naylor, 1961; John and Hendarson, 1962; John and Hewitt, 1966; Fax,
1966 and 19732 and Fox et al., 1973), Within this domain, John and
Naylor (1961) and El-Alfy (1989) considered the sex chromosome to
be noarly equal in length to Ly-autosome whereas Fox et al. (1973)
Proposed that its langth is aqual to Ly-member,

FurhhmrmArm; John and Naylor (1961), Fox (1966, 197%), John
and Hawitt (1966), Brown and Wilmoras (1974) and Jones (1977)

mentionad that all ehromosomes of malea S--9gregaria were of the
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telocenhrig type, though someé workers were in agreement that the
cmntromar@s are not strictly terminal (White, 1935; Darlington,
193¢ Colaman, 1943), Howevar, this viewpoint had been challenged
by Makino and Momnma (1950) who argued in favour of the existence of

shrictly tarminal cantromeres.

In a communication issued by John and Hewitbt (1966), they

" marked certain clear differences in tha chromosome length of the
short group of chromosomes of three species of Schistegerca, in
whimﬂ case  bthey ware found to be rulativeiy much shorter in
cancellaba and paranensis than they are in gregarina.

From another angle, John and Naylor (1%961) and John and
Hendarson (1962) elucidated that tha nucléolus crganizers, which
could be cytologically represented as sacondary constrictions, were
located on the long th) and madium~sized (M6) chromosomes of male
S Qrecar 1na. Subsaquently, Fox (1973) was of tha opinion bthat
soacondary constrictions exist only in about SO% of (L;) ana (M)
bivalentes, baing particularlx\g?teatable in thmldiplotena stage,
and thus theay could not be us;d consistently as Q permanant and
specific writerton. - Moreover, Fox (1966) and John and Hawitt
(1964) daclared that (Ma) chromosome of male §. gregarina had only

a sarondary constriction.

Mitosis and Meiosis:

Tha wmitotic and meiotic divisions of the majority of
- \ ."‘l N
ortheopteran species were presumed by White (1952) to follow, in

ganaral, Lhe typical course of other known animals.

With regard to the mitotic process, Swanson-et al. (1982) had
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