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returned. Van Hamburg (1979) found that C. partellus
populations in the field exhibited seasonal and
annual changes in numbers, mean size, mass, and

fecundity.

Diapause can be referred to as "hibernation"
or ""aestivation" respectively, depending on whether
it occurs during a cold or dry, hot season. Several
workers have noted existence of diapause in C. partellus
in different regions in the world. These include
Butani (1955), Ingram (1958), Moiz and Quresh (1969),
Pant and Kalode (1964), Pathak and Pant (1961), Nye
(1960), Schmu. tterer (1969). Scheltes (1978) loocked
not only into the existence of diapause in C. partellus
‘but conducted extensive investigations into conditions,
causes and even criteria for diapause occurence.
Scheltes, in his work, considered climatic conditions,
behavioural, physiological, and morphological aspects
of the insect and also the condition of the host plant
as well as the insect's hormonal rhythm before, during
and after diapause. He even considered implications

of diapause on C. partellus control.
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Behavioural sequences involved in host selec¢tion for
oviposition are sometimes very complex (Beck and
Schoonhoven, 1980). To illustrate this point, these
authors referred to Zohren's work in 1968 in which

he demonstrated that host selection in the cabbage

root fly, Hylemya brassicae, involves nine different
steps.. Several other references on oviposition pref-
erence by different insects for different crops exist.
Some of the most important and recent of these include
Everson, (1980); Nielson and Lehman (1980); Norris and
Kogan (1980); Pathak and Saxena (1980); and Teetes
(1980). Other published works include: Behan and
Schoonhoven (1978), Blum (1968), Bohn et al. (1972),
Claridge and Wilson (1978), Choi et al. (1976), Day

et al. (1978), Dickson and Laird (1968), Elsey and
McFadden (1980), Everly et al. (1979), Finch (1978),
Jermy and Szentesi (1978), Phillips (1978), Rothschild
and Schoonhoven (1977), Kennedy (1977), Kennedy (1978),
Kishaba (1973), Poston et al. (1979), Saxena (1978),
Schalk et al. (1977) Stadelbacher and Scales (1973),
Wiklund (1974), and Yamamoto et al. (1969). Only a
handful of papers deal specifically with C. partellus
oviposition. These include those by Chadha and Roome,
(1980), Jotwani (1976), Roome et al. (1977), Roome

and Padgham (1976), Roome and Padgham (1980) and Sharma

and Chatterji (1971).
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Slight variations in anatomical structure of
plants may result in altered fitness to herbivore
feeding. Norris and Kogan (1980) and Mathes and
Charpentier (1963) found that the amount of leaf
sheath in different sugarcane varieties resulted in
different suitabilities of those varieties to

sugarcane borer (Diatraea saccharalis (Fabr.)

colonization. This was attributable to differing
amounts of water accumulation in the leaf axis.
Several other examples of plant morphological adap-
tation exist in cotton (Jenkins and Parrot, 1971;
Leigh et al., 1972), in corn (Luckmann et al., 1964;

Link and Rossetto, 1972).

7.20 MATERIALS AND METHODS

7.21 Oviposition Preference or Non-Preference

7.211 Crude Extracts From Selected Sorghum

Cultivars.

Since in the oviposition preference experiments
(Chapter three) the most preferred and the least
preferred cultivars were, respectively, IS 18363 and
IS 2205, these cultivars were selected for further

comparison. An intermediate cultivar, IS 4660, was
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dissecting microscope in order to compare the manner

and degree of lignification. The phloglucin stain

gives a bright red colour in the presence of lignin.
The darkness of the colour is proportional to the

amount of lignin.

7.24 Examination of Leaves, Stems and Roots

7.241 Leaf Examination

All the cultivars that were used for all the
studies were planted in the manner described in
Chapter three. Then some leaves of seven selected
cultivars were cut at three weeks and prepared for
trichome examination using the method by Maiti et al.,
(1980). At flowering the total number of leaves of
all the cultivars were counted and recorded. The
lengths and widths of the longest leaves of all the
cultivars were also measured and recorded. At this
stage the amount of wax from live plants of each of
six selected cultivars was collected with a fine
camel paint brush into ten dram vials for comparison.
In these cultivars note was taken of the leaf sheaths,
nature of leaf blades and ligules. 1In order to give
a rough but fair comparison of wax in different
cultivars, wax was collected from an equal number of

plants in each cultivar.
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extract non-polar compounds and high molecular weight
compounds which would include waxes and esters.
Polarity in solvents is caused by the oxygen atom in
the hydroxyl (-OH) group. Thus hexane and chloroform
are relatively non-polar because they do not have the

hydroxyl group.

In these experiments all the "results were
statistically not significant. But there was a
striking difference between the polar solvent extracts
(Table 47(a) and Table 48(a) from the non—polaf
solvent extracts. (Table 49(a) and Table 50(e). In
the polar solvents there was a slight preference for
the IS 18363 extracts over the IS 2205 extracts. But
in the non-polar solvent extracts there was a reversal.
More egg batches were deposited on IS 2205 than on IS 18363.
However in both cases the number of the actual eggs
deposited was more on the IS 18363 (refer to Tables 49
and 50).

7.32 Fibre Content and Amounts of Sucrose,

Fructose and Galactose

The results of the chemical and physical analysis
of selected sorghum cultivars is given in Table 51.
IS 18520 (''Serena') had the lowest fibre content
and a relatively high sucrose content. The Cultivar

IS 2122 had a high fibre content and an intermediate
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amount of sucrose. This would explain why it was
relatively less susceptible to larval tunnelling,

(refer to Tables 41, 42 and 43). Cuitivar IS 17739

had a high fibre content and the lowest sucrose content.
The total sugar content (Sucrose + Fructose + Galactose)
corresponded with the amount of sucrose. Cultivar

IS 18676 had a low fibre content but also had a low

sucrose content.

7.33 Lignification on the Stems

The photographs of the stained stem sections are
given in figures 20 to 25. All the stems of different
cultivars showed presence of lignin in the rind of the
stem, Differing amounts of lignin also occured around
the vascular bundles. Cultivar IS 18363 had very
little lignin as shown by very little red colouring.
IS 1044 had a distinct pith where there were neither
vascular bundles nor any lignification. The cultivars
IS 18489 and IS 18520 and to some extent IS 2205, all
had a lot of lignin deposition. These cultivars would
thus all be expected to have hard stems and therefore
not so easily tunnelled by young stemborer larvae.
Cultivars IS 18363, IS 1044, and to some extent, IS 2146
(Figures 23, 24, and 25) would be expected to be rela-

tively susceptible compared with the other cultivars
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7.43 Lignification in the Stems.

From the photographs showing the relative amounts

of lignin it can be inferred that:-

(a) Lignin occurs in all cultivars in the rind
and in those vascular bundles nearest the

rind.

(b) Different amounts occur in different
cultivars. The resistant cultivars contain

more lignin.

(c) Some cultivars, like IS 1044, have a pith
that has no vascular bundles. As such,
tunneliing in this region would not interfere
with the transport of water, minerals and

photosynthates.

7.44 Examination of Leaves, Stems and Roots

All leaves, stems and roots have an important
role to play. The number of trichomes per se have

no role to play in resistance to C. Partellus.

However, the type of trichomes are important. IS 2205
was the only cultivar with glandular trichomes that

give a secretion. This leads to the interference that
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