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INTRODUCTION ~ ~

~

The practical importence of the studies on
consumption, digestion and utiliaﬁti'oﬁ of food plantll '
by insects has been rscognised and mccepted throughout
the world, Indices or‘consumptibn, digest:lon and
utilisation of food plants by insects will give an
1nnight-iﬁto the overall uultqbility of the host plents
for the multiplication and survival of insectw. Consumpte
ion indices prévido blaie\lntdmtion ‘on the extent of
quantitative loss brought about by pests on particuler

- plants. Some crop plants might be consumed only at very
low rates and hence insectioldal applications ave not at
all neeesnan;'on such plants, . '

Ab tit;te. a low consumption rats m be due %o
the presence of & phago=-deterrent and, the'isolation
and application of such principlen cen bripg sbout
Tevolutionaxry changes in pest nanaéenont without disrup-
ting the agro-ecosyatem. '

It is veported (Malenotti, 1940) that the larvae
feading on cérta:in plants show increaased degres of
_resistance to insecticides, perhaps due to host nutri-
tional factors which confer added tbil{ty to withstand

s
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the inmecticidal action, Thus such studies on utilisation
of ‘plants might alpo throw light on the spectrum of susce=-
ptibility to insecticides.

Preferance of a particular food plaﬁt may be due
to thelpresancc of "Secondary plant substances" such as -
phago and ovipo&itional stimulants, Iublgé}on of these
attractent principlss and their application on adjoining
vaed specles at biologically active levels im limble to
atiract the éest to those planta. This can, yhila r'dqping :
orop losses, similiancously control the weeds also. i
Studies on coasumption, digestion and utilisation
of food plante were oo sparse until ¥aldbauer {1368)
emphasised the lwportance of the problem.

o

‘ T?é present studies wers carried out tb- ascertain
the levele of consumption, digestion and utilisation of
host plants by‘gggioallia|g§ggg;.?. (Arotiidae ¢ anldoptcra);
and thereby to obtain relevant basio information which
may ultimately help in the formulation of scologically
sound pest management strategiss.
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REVIEW OF LITERATURB

The relsvant literature relating to the consumption,
digention and utilisation of food plants by insects is

reviewed below:
2.1  Indices of congunption, digestion and utilisation

One of the outstanding contributions on onnqu-pt:lon.
digestion and utilizeation of food by inssots was made by
Hiratsuka (1920) on silkworms. Studies on length of
life~gyole on different focds were carried out by Thomas

“and Shepaxd : (1940) and it was found that for Orysasphilug
surinemensis,rolled oats was a bsiter food than walnuts or
raisins, -

On dry waight basis, 10.78 g of food eaten by
sixty lame of Prodenia sridania in the last two instars
produced 5.55 g of excreta with a gain in weight of 3,62 g
(Orowell, 1941). This repressnis 458.5 per cent efficiency
of food utilisation and 33.5 per cent efficiency of conw
veralon of food stuff into dry body wedght.

In 5954. Davey reported the quantities of food

eaten by the desert locust, Schigtoceyce gregaria in
relation to growth, He found that the hoppers in all

immature growth stages ate on an avsrage, about one grea



‘per gram body weight per day on the middle days of
the instars. The adults consumed epproximately half
a gram per\ gram body weight each day. The percentage
of £ood agaimilatsd, on the basls of dry feces and
egtimated dry weight of the food caten, were ranging
from 78 in the first ingtar to 35 in the fifth instar,

Smith (1959) woﬁad out‘th- utilisation of food
plants by Melanoplus hilitimtua. the nigzmtory grass-
hopper. He found difforences in consumption, rate of
_doevelopment and utilisation by the larvae oi different
foods. Efficiency of conversion of food to body tissue
was 38 par cent for oats, 32 per cent for wheat and 27
per oapt' for wsstern wheat grass, and this was negatively
correlated with the smount of food utilised. .

Acecording to Kasting and McGinnis (1959), a single
larva of the pale wastern out_wom,' Agrotie orpthogonia,
consumed about 10 g of fresh wheat sprouts during the
larval period. Of the conpumed food, 40-50 per cent of
the dry watter was excreted.

Rasting and MoGinnis (1962) found that for Agrotig
arthogonia larvas fed on sprouvis of two wheat varieties,
Thatcher (Triticun asstivum) and Golden ball (T, durum),



the correlations invélving the food consunption ware
not consistently significant and thexefore appeared

to bs of 1ittle value in the estimation of conmumption
of Ary matter.. N

Waldbauer (1962) found that a correction faster
was nscessary for the loss of weight of plant leaves
offered to 1nisects._ Hq gave the corrsctlon factoxr,'C?
ag the ratio of the weight loat in 24 hours ani welght
of leaves after 24 hours, vhen leaves ware offered in
petridishes, in a moist atmosphere, the corrected weight
vweg E--g] Et - (L + Obﬂ , Where 'I' was the weight
of introduced food, ‘L' the weight of uneaten food and

'0t the correction factoxr,

walabauar' (1964) has given an acoount of the
consumption, digestion and 'ntﬂisation Gf solamaoecus
and non-solanaceous plants by the larvae of tobaéco
hornworn, Protonamé sexta, The rateg ‘of growth, food
intake, percentage digestibility and gross and net effi-
clency of utilisation of food for growth wers measured
on the basis of dry weighta. Ths indices ars given in
Materials and Methods'. He found that thers was a
decrease in digestibility \‘v.‘lth age. The deorease ocoured
becauge young larvae ate tender, easily digestible food.
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MoMillan et sl. (1966) studied the utilisation

of different pia'nta by the corn earworm (Heliothis xea)

and the fall araywomm (Spodontera frugip rda). Use of

planf.;' material ranged from 16 to 60 psr cent and from

12 to 61 per cent for the corn earworm and fall army-

worm respectively for differvent foods. Corn kernels

wvere usad to the greatest extent by both specles.
Dextrose, tobacco loaveg and cotiton leaves also wers

| used by the two qpeciou. but no insects of sfther species

.fed on these materials survived through the ninth day.

In one of the most importent works of the sixties,
S00 Hoo and Fraenkel (1966) worked on the conmumption,
digestion and utilisation of réod plantes by Irodenia
eridania, The rate of :tomi intake, the percentage
digestibility and the efficiency of converaion of ingested
and - digested food to body aatter during the f£ifth instar
of Prodenia eridania were determined for 18 diffexent
plants, reprasenting 13 fomilies. Iow digestibllity,
_low efticiency of converéion and low consumpiion raie
caused low levels of larwvnl growth. Digzestlbility ranged
from 36 per cent to 76 par ce;nt for poor and gnofi food
materials, Erfio’iency of conversion of digested material
to body matter ranged from 16 per cent ftr;r & poor %o 56
. pex cent for a googli'ood. There appsared to be an inverse



corralation batween food oén'ﬁmption and efficlency
of utilisation in & good food plant.

In his woot exhaustive studies, ¥eldbauer (1966)
alseugsod the consumption and uti;i-ation'of food by
insectm. The indices of consumption and the methods of
calculation are gi;en in great detail. Aspects of focd
consumption, digemstion and conversion of fresh and dry
natter, utilisation of dietary constituents and energy,
etc. have baen oritically reviewed.

Taylor and Bardner (1965) fed the larvae of
Plutel;g,-nouliponnig'and Thasdon coghlearias on leaves
of turnip end radish. The weight of food consumed and
the arsa of leaf injured vere qeasured. The weight of
food satsn dapended on the nutritive valune of the food,
whila. the area of leaf injured varied sccoxding to the
leas thickn.as and the method of feeding. They ate a

greater welight of older than of youngser leaves end injured
relatively larger area of radish than of turnip leaf,

4

Investigation on the conmumption, digestion aﬁd
utilisation of food plants by the larvae of Euproctiy
fraterna were conducted by Dale and Chandrika (1971).

The fresh weight consumption $ndices ranged from 1,09
in pomagranate to 1.28 in cowpsa. The congumpiion indices



of larvas on a dry weight basis for castor, pomegranate,
cowpea and rope were. 1.63, 3.11, 2.23 and 3428 respectively.
Growth wate, utllisation of dry matter, coofficiet of
apparant aigestibility for nitrogen and efiiciencies ot-
conversion ot’:lngasted‘and digested nitrozen were alsc
given, ” l |

A quantitative atudy of food eansumptton. asginila~ .
tion- and growth in Leptinotarga deoemlincata. the Colorado
potato beetle on two host plants was conducted by Lathesf
and Harcourt (1972). Iarvas reared on tomato I;ad longer,
" eonsumed more foliage and had & lowey survival rate, then
when reared on potato, its principal host, 0n both plents,
& direct linear relationship was obtained between focol |
consumpﬂon and larval growth. Potato was beiter converted
t0 biomaasg ag evidenced b’y increased waight zain of the
larvas anl greater pupal size.

The effect of differont host plants on the climbing
cutworm Agrotis ipsilon, wag studied by R-Xifl et al,
(1973). The lazval stage was the shortest (_anrége 20.9
days at 2;.;.5‘0) on lucerne end the loilgest on cagtor
(average 28.37 days)s The larval food plant did not affect
the duration of ths pupal stage, though 1t affected pupal
mighé. Iarvae reared on castor leaves produced the |
heaviest pupae. The 1life cycle was the longest when the



P

larvas were provided with cotton seadlings and ths

shortest with lucexrne.

The consumption, nutritive value and utilisation
of various food p‘iautn by the spotted boll worm, Eariap
fabin were worked out by Mehta and Saxens (1973). then
both the duration of development and the perocentage of
larvas completing 'l_:hoir developnent, and adult smergence
were taken into consideration, it appsared that develope
193 pods of Hibiscus esculentus were the most sultable

for growth., ITender bolle of cotton were equally suitable,
but other malvaceous spscies like Urena lobata and '

Althen rosea wore much less suitable.

m-Shm et a1, (1975) in their work on
Attaous ricini found that there were differences in
conaumption and digestibility of leaves of different
varieties or.' castor. The efficiency of conversion of

digested food to body matter also varied with season.

Singh and Byas (1975), in their work on larval
devslopment of Prodenis litura stated that the aifferent
food plants fed to lervas influenced the rate of larval
development to an increasing degree through successive
instars. The length and weight of larvae wers not



10

influenced by the amount of ,food consumed in the case
of each food plant. Iarvae with greater size end
wgight generally bad a shorter duration,

Abulnasr et al, (1976) described the effeot
of six larval diets on the developuent and ta"éunaitj
of corn earvworm, Heliothis aymigera. The larval atage
was the shortest on maize and the longest on tomato
and, f;oundity was the }_ughe'at on maize and the lowest

s

on tocmato.

Aslem and Akhtar (1976) found Aifferences in
cdonsumption and utilisation among different plants in
the case of Aflopus temulus, an acridid.

In a study by Bailey (1976), differchtial
survival, grdwth and egg production were obtained
for the Bertha aruyworm, Mamestra gonfigurata feading
on four natural host plants and one artificial diet.
He obtained a linear relationship bestween food consumpe-
tion and growth, -

.. In the case of the acridids Mslanoplug bivitiatug
end M. femsrrubrum, feeding and growth Iate differed
with different diets (Deiley and Mukerji, 1976). A
direct 1inear relationship was obtained between food
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consunption end growth rate. The approximate digesti-
bility, efticiency of conversion of ingestsd food and
egg production for female were alsgo oalcoulated.

The subject matter of consumption, Qigut.ton
.and utilisation of food plants by insects has been
discupsed in detetl by Bhattacharyaand Pant (1976).
The qualities of a good a:tat\! qualitative evaluation
of dlets, caleculation of growth indices, estimation of
utilisation of food by various methods, & critical
review of the problems and prospects of the topic and
a sunmery of 'the details on the utilisation of food
by insscts were gll critically raviswsed.

In studies on the migratory locust Locusta
nigratorie, feeding different grasses, Hoekmtre and
Beenakkers (1976) demonstrated that thers was no
influence for the diets on the duration of the develop~
mentgl psriod. The effioclency of converaion of ingested
food a9 well ap digested food tt‘) body subatance were
found to differ among various dists.

It wes indicated that field collscted bestles
of the cotton boll weevil, Anthonomus grandis, ate
10 ng per day of cotton, while it wag 13 mg for
laboratory reared weevils (MoGovern et §l., 1976).
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Utilisation of food was 9 per cent more for field

collected wesvils.

In investigations on the consuvmption and
utilisation of food by larvae of Halacosonma neustria

testacea on Japanese pear, the live weight appeared

to increase exponentially from hatching to the boginlning
of the £ifth instar, after which the growth rate declined.
The ratlos 6! émwth to ﬁasim:llat:lon and to consumption
decreased as consumption inoreassd (Shiga, 1976).

Abdel-patteh gt al, (1977) in their studies
on Spodoptera littoralis found five planis out of
fifteen as suitable for growth. -I-‘eeding on these
planta resulted in the shortest larvel life and the
grectest number of t;ggs.

Dilapate st al, (1977) found that Heliothig
armigera population on lucerne incretsed with an
':lnﬂnit;l:lmnl rate of 0.12 and finite rate of 1.12 per
female per day.

| Gandhi (1977) worked on the utilisation of plant
food by the hemipterans Oxycarenus hyaiipennis and
Oxyrhachis tarandus, end found that though the degres

of ovérall utilisat:l—on of food by the two insects wers
almost s:l.n:llar,‘ the degres of utilisation of its nutritiona
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constituents differad becauss of the great difference
in the water oontent of their foods.

In studles on the conéumption, digestion and
utilisation of food by larvae of Spodoptera 1itura
by Premkumer et al. (1977), they have reported marked
diffarence in eonuﬁmption of foliagse, wgieh ranged
from 0.65 g 1o 1.20 g for bhindd and eweet potato
respeotively. - The consumption indices ranged from
2433 for tomato to 3.88 for sweet potato, on dry weight
basis., The growth rates ang orgiciencioa of conversion
of 1ngou£ad and dig&ﬁtcd,food t0 body tissue also were
found to differ significantly, The coeffioclent .of
apparant digestibility and the efflciencies of convors-
ion of ingested and digested nitrogen to body tissue
wores also caioulataﬁ.

Adults of the pale atrﬁpod flea beetle, Sygtena
blanda were seen to consums &bout 0.3 aq.cn-ot sugar-
beey foliage per day, and the consumpiion did not vary
significantly within the normal day time temperature
(Capinera, 1978). '

—_-—

/ According to McOaffery st al. (1978), Zonocerus
variegatus grasahoppgra f£oe8ding on cassava produced
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gronter egg pods, had a shorter somatic pericd and
a greater efficiency of conversion of digested food
to bedy tissue than on any of the other foods offered.

Ratan ;19?8) who worked on consunption, digest-
ion and utilisation of food by Acrida exaltats and

A, gigentis found differences in consumption, digesti-
bility, growth rate and groes and net efficliencies of
ﬁtiliaation of food beitwesn mmaize and sugaycane, the
two foods offered and botween the two speciesn.

. Ttilisation of different feeds for growth by
hOppera' of Schistogerca gregaria was atudied by
Rao et al, (1978). They found cata to bes the beat
food and cabbage the worat, baséd on groos afficiensy
valuas and the parcentage vwet 'weight incrsase over
initial body weight.

‘Seriber (1978) found that consumption rates,
' conversion rates and honce growth rates vere lower in
tree feeders than herb feoders becauss of the aifferen-

ces in the walter content of the feads,

. Bven within the game 'plant, differsnt varieties
hed different potentialities to suppoxt growth of
larvae as svidenced by Rem and Bhattacharya (1978).

Y.
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In studies on Diasorisia obliqua, they found that the
foliage cunsﬁmptlon, weight n:é excreaent and appro=-
xingte digestibility varied with the varieties. There
wexe also aignihcant differences in the indices of
growth between males and females.

Consumption and utilisation of & soyflour-
wheat germ diet of Heliothis armigera and H, Subflexa
has been dszceribed by Brewer and Xing(1979).

Chockalingam (1379) worked out the indices of
growth for Paricallia ricini on cagtor, Accoxiling o

him, the larval pericd on castor izgted for 19 & 1
days, The lapvae consumed 742 mg of castor lesf on
dry weight basiz, the feces amounted to 308.7 ng, the
gspimilation being 433.7 mg and aspimilation efficiency
8.4 per cent, The net convérsion efficiency waz 38,8

pex centb,

McAvoy and Suith (1979) found out the consumpe
tion of foliage of soybean by.the Mexican bean bsstle
Epilachna varivestia both on leaf area basis and on
dyy welpht baéis. They also worked out the total
poriod of larval development,

v - /
On termites Néotermes bosel, Mishra (1979) Zound



diffexences in digestibilities acoqiﬂing to the wood
(£ood) mpecies. The Algestibility of cellulose,
hemicellulose, atarches and lignin was also descxibed.

‘In the case of Diaorieia obiigﬁa, the Bihar -
hairy caterpillar, Premchand (1979) found that the
E.C.I.‘wns‘tho greatest in the firat three &ay pexriod
and that comsumption increased with age.

Consunmption and ﬁtiliaat#on of céstor by Achaea
Jsnata were studied by Remdev amd Rao (1979). Taey
found that the larvae took 13.55 days for development
and that food 1ntake'increaaud with age. Tho feccs
exorsted, food balance and we;ght gadn increaged with
age of larvas. fthe bogsuﬁption index and growth rate
was maxinun in sacond instar and thereafter it decreased
with age, 4pproxiuate digestibility decreased with age
put\etricienoiea of converalon of ingeated and digested

food to body tissue increassd with age.

Soriber (1979 a) offered a sequsnoe of £00d
plants tcflarvae of ZPapilio aglaucug and-P. irollug under
& ne choice situation and found thet though the plants
offered wers of the same family. the larval dovelopmsnt
wes greatly reterdsd. He also ¢aloulated the various

\
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parametors relating to consumption, digestion and
utilisation of food plants by insects.

Seriber and Peeny (1379} found that larvae of
nine North American ewallowtail butterfly spscies
reared -on leaves of typical food plents exhibited wide
variations in growth characteristios, forh-zhoding
larvae fed faster and grew more rapidly than lsarvas
feeding on shrub or tres leaves, and taok about half
as much time to complete each ipatar. Forb=fesding
larvae wers also more efficient at converting food
and nitrogen into biomass and accumnlated nitrogen

wore rapidly.

Acco&ding'tb Sexriver (1979 b), iarvaa foeding
on legumes seemed to digest much of the food ingested
and had e high nitrogen utilisation efficlency (N.U.E.).
The approximate aigeat1b111£§ of legumes by penultimate
ingtar larvae ranged from T6 t0 94 per cent and nitrogen
utiligation efficiency, from 89 to gﬁ'per'cant. Signi-
ficant differences in mAetebolic costs of procemsing
and converting plani{ blomzgs wers reflecgited by efficiencies
of conversion of digestion into bodymess which ranged
from lesa than 20 to more than 75 psr geni., ILarvas |
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comnpensated this by increased oconsumption.

“According to Woodring et al. (1979), virgin
females 0f house crickets, maintained a lower feeding
rate. Of the dry weight of food ewten during the last
larval stadiunm, 30 'per cent was egoz;tcd. 32 per cent |
was oxidised, 28 per cent appeared an'gmwth and 10
per cent was condensed to 1ipid and becams pert of the

28 per cent growth,

a
Dandapani (1980) carried out studies relating to
food utuiafation of the gram pod borer, Holiotl;ia armicera
on eight food plants, The food intake, larval weight,
comption index, growth rate, approximate digestibility,
afficloncy of convaralon of ingested and digested food
" and nitrogen to body tissue were calculated. He also
‘found that conaumption indices on dry or fresh welight
basig ﬂccraasa@\with age of the 1ai'va,o.

- Ottens 'and‘ Podd (1980) used leaf area consuxed
as a parameter to study consumption of leaf, In thelr
studies . on ‘Graghogathus‘ peregrinus and i}_._ leucoloma,
they found significent differsnces in lea? aresa consumpt-
- ion of cotton, peanut and soyhbean foliage.



‘ Philip and Jacob (1980), in their work on
granulosig-infected and healthy larvae ofZTaricallie
ricini, found that the consusption index, feeding
period, mean weight of larvae during the fseding period
_ and velght gained per larvae differed signiticantly
between healthy and infected larvas.

2.2  Effect of temperature end relative humidity

Studiss og'thé length of 1ifs cycle on different
foods at different temperatures &nd rolative humidity
were doms by Thomes and Shepard (1940), On Orysaephilug
surinamensis, the @aw toothed grain lbutle.\ they found
that at 5 mm saturation deficit and rolled oate as food,
the life oyclsmfrom egg to adult averaged 69.06, 30.31,
20,67 and 18 days at 20, 25, 30 and 35°C recpectively. .

David and Gardiner (i962) founa that Plerig
brggﬁioan lugvao took 46,5 and 11 days respectively
for devolopuent at 12,5 and 30°C, The puéal period
ranged from 7.5 &aya at 30°0 to about 40 days at 12.5%C.

Percentage digestibility of cotton for Spodoptera
1ittoralis was higher at 35°C. than at 20°C, but digewti-
bility of castor was not affected by temperature. Iarvae
reaxed at 35°C coneumed more, digested mors and had a
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higher conversion sffioiency of food to body matter
than those reared at 20°0 (Soliman et al., 1974).

Singh and Byas (1975), in their work on larval
. development of frodonia.;ggggg stated that little
diffarsnce existed in the duration of the various instars
raared at 27*C and 350°C, although 30°C was found to be

more favourable for larval dsvelopment,

Bhat and Phattacharya (1978) deterained the
consumption and utilisation of soybsan leaves by larvae

‘or Spodoptera litura at 15, 20, 25 and 5Q°0 and 80

5 pear cent relative humidity. The larval poricd increased

and food consumption decrsased as the temperature decreanssd.

The weight of fully grown laryas wers sesn o be
twice as low at 5 por cent relative humidity than at
95 per csnt relative ﬁunidity in the case of Iinea
pellionellia as obsexrved by Chauvin and Gueguen (1978).
The consumption index, digestibility of ingested food
and the efficiency of converaion of ingested food to
" body tissue were low at 5 per cent reletive humidity.

In the case of termite, Neotermes hoged, consumption
increased with temperaturs and relative humidity. The

- maxdeum consumption was at 35°C and 100 psr cent relative
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mmidit-y and the minimum consumption was at 12,5°C
and 76 per cent rclat:l‘ve hunidity. The digestibility
coefficient was maximum (71.3 per cent) at 12,5°C and
100 per cent relative humidity (HMishra and Sensarma,
1979). . SN \

1

- 2e3 Effect of .cz.jowding

Davéy (1954) found that food congumption ine
- creaged 'with the number 61? Schintogerca gregaria
hoppers per cage. DBut David and Gardiner (1962) found
that 1solated and orowded larvae of Plervis brassicse
complsted their dsvelopment lin. approzimately the same
time., According to Teotis and Singh (1975), when larvas
of Core Eg ecnhalongea were rearsd under similar, condi~
tions o:r zood. temperature and ::elat:lm humidity, but
in limited space, the populat!.on 1nomaaod at a much
slower rate. HMolaffery et al. (1978) found that somatic
growth, maturation and reproduction wers &all ta-ter m
group fed ingeots than in lsoleted ones of Zcmoc-m
variegatus. But bestle denaity did not affect the feed-
ing activity in the case of the pale~striped flea beetle,
Systena blanda (Capinera, 1978).
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244 Anelyeis of hogt plant and inseot nitrogen.

}

Crowell (1941) aualysed the chemlcel constituents
of leaves and the inseot Prodenia emidania feeding on
them., Chemical anaiyaaa of the food leaves ani excre-
ment of £1fth and sixth instar larvae chowed that th.y
utilise most of the protein, rednuing sugars and sucrou
in tho leaves. . They also ugsed the nitrogen of maturally
oceurring emincacids end amides, but did not use nitrate

nitrogen,

—_—

.iccorﬂing to Kasting and MoGinnis (1959), 60-70
per cent of the gonsunned nitrogen wa'-l excroted. The
percentage of nitrogen utilised, about 50 per cent,
remained conatant during the Yast three instars. mtrogan'
utilisation by fourth, £ifth and aixth instar larvae

ranged. betwaen 25 and 45 per cent.

McGovern et al. (1976) found that laboratory-
rearsd weevile of Anthonomus grandis ut:lliaed 23 per cent

of the nitrogen consumed.
2.5  Effeot of water content in loaves

The importance of water content of the foods was
realiged and-'emphasised by Soriber (1977). 'In his paper



on lini*b:lng effects of lmr leaf watar content, he stated
that larvas which were :ed on 1eavea low in leaf watcr
grav more 'slowly and wvers leasc efficient at utilising
plant biomags, energy and mitrogen than those larvae
fed leaves which were fully supplemented with water,

Soriber (1978) found that consumption rates,
conversion rates and hence, growth rates wers lower in
tres=feqders than herb-fesders and apsigned the reason

to low leaf wator content of tree leaves,

chlribar (1979 o) emphasised that unless leaf water
content was maintained near the saturation level of excieed
ieavés by high humidities and leaf water supplementation
through the pei;:lole, larval growth would be suppressed.

246 Utilisation of starch

Iarves of the rice sten horer, Ohilo suppressalis
utiliged starch at an unexpaéttdly high rate, though the
atarch-hyarolyaing enzyme of the digestive tract was very
weak, and the nutritive value of etarch in synthetiec food
very low (Birano and Ishii, 1962).



2.7 Statistical analysis

Klein and Kogan (1974) gave a description
of a computer programms, that produced an analysis |
of the intake and utillisation of food and the growth
of phytophegous insscts. The indices were bassd.on
the claseic work of Waldbaer (1968).
’ ' {
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* MATERTALS AND MSZHODS.
. | The present study was conducted in the Entomology
mpartniegit ‘of the College of Horticulture, Vellanikiars,
Adult moths of Pericallis rioini ¥. were collected from
14ght traps and mllowed to lay eggs on sterile polythens
éh’eé’aa sugpended in a cage. The resulting eges wers
rinsed in 0,2 per cent golution of sodium hypochlorite
and then trancferred into beakers containing 10 per cent
formaldehyde solubion for one hour. Finally the egge
wore placed under running tap water for one hour, then
"air drisd and held in sterile cages for hatehing. Such
digsase free “larvarwem ‘sllowsd to pupate and emerge
out. The second ganaraﬂﬁﬁ of larvae resulting from these

moths were uzed for the experiment.

The wean femperaturs during.ths. experimental,
period was 29 * 2°C, with a mean photopericd of 12 hours
and & mean relative humidity of 75 X 5 per ‘cent,

Individual larvae wore grown inside cylindrical
plaqtio containaxrs of 12 cm length and 9 cn 4iameter.
Trangparent containers ware used to allow for the entzy
of light and mpmductioh of a near natural envirorment.
The 11d of each container was cut 4 o square and polythene
'neistin_g pasted in the space for the éntr,y of air.
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The ingeots werec reared on the following eight
food plents.

| Orop Variety

4» Banana Palayankodan

2. Castor T g A2 |

%. Cotton Varalakehmi

4, Brinjel Sim6

5, Sesamum _ Kayamkulane1

6. Pumpkinr Co=1 ; f
. 7; Sweet potato Vellanikkara lacal

8., Colocasia Trichur local

7 Uniform te'm‘lar leaves were seleoted and introiuced
at random to each larva. Mature leaves wers spared-
bacause, the larvae in hature usually avoid them.

!

J Since the sarly inster larvee were 0o delicate
and small, the experiment was .done- with laxrvas from
third instar onwards. A treatuont was fixed to contein
ten larvas each and were replicated thrice. To minimise
any effoct due to larval cenditioning, each group of

" larvas dﬁr.tng the earlier ingtars was -ra:lst‘d on the

: particular food plant it yo'_u_ld be fad during the

subseguont experiment ."
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The weight of leaves offered and the weight of
larvas were found out every 24 hours. About 5 g of the
leaves wers kept -nt' the pame time in &n :ldonticd cone
tainer and natural loss of welght was determined nttor‘
24 hours, The left over food was carsfully taken oud
and waigh'ud gt tho sane time and then new leaves were
introduccﬁ. The welght of exoreta after the expiry of
avery 24 'hour:. was separately determined. -The feces
wag then 6ven dried at 80°C to constant weight to find
out the iry matter peroentage of the leaves,

| The mean weight of the ingects was ¢calculated
by surming up the initiel and final weighis determined
every day and dﬁidlng by the _nunbcr of wciiﬁingu. To

—

account for weight lost during a mould, the loss of
weight at every moul’ was added to the welght gain.

3.1 Parameters of larval consumpition and growth

The indices of larwal consumption and growth’
wers oaloulated according to Waldbauer (1968) and
Socriber (1977) as followo: | ‘

‘0 Consumption index (C.I1.)
0- X. ‘- F/T‘
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whars, _

* = fresh or Gry welght of food eaten by the
larvae,

T - dumtion of feeding parioa, and

A = mean fregh or dry waight of the insect
during feeding period.

The dry waight - fresh welight C.I. was calculated
fror the dxy weight of food eaten and fresh weight of
larvai The fresh weight 0.I. (oaloulated from fresh weight
of food aud insect), dry welght C.I. (calculated from dxy’
woight of food and insect) and frach weight - dvy woigh‘b

G.I. {fron fresh welght o:t :rood eaten and azy welght of
| larva) were aleo calculateﬁ. Seribver (1977) refers to
this index am Relative Conoumption Rate or R.C.R.

0 conatm;ition rate (U«R.)

CeRe _' = F/T '

whora,
¥ » fresh or dry {:eight of food saten, and
T = duration of feeding period.

The CeRe a‘lao was caleulatad on fraeh weight and
dry weight baaea.

cogaumption of follage by the larvae in the different
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" inmtars and consumption by the two sexes were &laso
determined.

0 Growth rate (G.R-.)
G.Re w G/T

“hara, -~ {

G = fresh or dry weight gain of inseot
during feeding pericd, and

T = duration of faeding period;

Growth rates on fresh weighi and dry weight beses

" were caloulated.

‘0 Relative growth rate (R.G.R.)
R.G.R. & G/TA ‘

whare »

G = fresh or dry welght gain of the larvae
~during the feeding period,

T = duration of feeding pericd, and

~ A = mean fresh o 4ry welght of insect
during feeding period.

,  Dry weight ~ fresh ﬁaight ReG+Re, fresh weight =
dry welght R.G.R. and dzy welght R.G.R. were caloulated.
Dry welight R.CG.R. wag tho sams as fresh weight R.G.R.

L
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- I I

3.2 Parazeters relating to larval digestion and
efficiency of food conversion.

o Approximate digeatibility (A.D.)

A.,D. = ¥elght of food ingested -
waight of feces x 100

‘Welght of food ingested

Tha 4.D, was celculated both on frssh weight and
dry weight basmes. -

o Efficiency of conversion of ingested food to
body substance (E.0.I.)

Weight gained x 100

EeQuIs =
' Welight of food ingested

Thies can also be obtained as ReGoRe o GeRe

- - : Re0eRe I'O-Rt

E.CueIl. was determined as fresh veight E.C.I., dry
welght E.C.X., fresh weight « dry welght E,C.I., and &ry
weight « fresh weight E.C.Is

, 0 Efficiency of converslon of digested food to
A 1 boﬂy tigsue (E.O.’D-) '

Waight galned x 100

Weight of food ingested -
Welght of feces

BeCeDs =




The E.0.D. @lso was 6&16!1118.“(1 on fresh weight
and dry woight bages. E.C.D., X A,Ds gives the value
for E.C.I. and can also be termed ag 'overall efficiency!
(sortvor, 197M), -

Ze3 Estlmat:lon of and 1nd:loes for the utilisation of
n:ltrogen

The eatimation of nitrogen in the inssot, leaf
and feceo was done acoox-ding to the procedure given by |
Jackson . l1967).

Rofore the ptart of Ithe exporiment, about fifty
larvae from sach treatuwent were killed by freesing and
dried at 80°0 to conatant weight. At the end of the
experinent also, twe larvae each from t.-.evex'-y raplication
-or all treaiments ware ireerze-killed and dried. Similarly,
representative samples of the leaves offered and the '
focen wors oven-dried, powdqreﬂ'ané analysed for ithe
content of nitrogen in them, as with the ingaote. The
following indices wars worlged out. |

o' The coefficient of apparent diacat:lbiuty of
nitrogen [ A.D.(R_]

G._.A.I).(H) = gnount of ¥ in food ingested -
' epount of N in fecas

amount of M in food ingested
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o Relative nitrogen accumalation rate (R.N.A.R.)

ReNeAsRe = mg H'gaimd‘ per g larval bilomass
per day

. 0 Relative nitrogen consumption rate (R.N.C.R.)

R.N.C.R, = ng N ingested per gram laxval biomass
_ per day .
| \ *
o Efficiency of conversion of ingested nitrogen to
- body subgtance E.OoIo (@ '

emount of ¥ in body x 100

B«Cole. ‘H) L -

! amount of N in food ingested
The B.C.I. (N) has besn described as 'nitrogen

utilisation efficiency"(N.U.E.) by Scribsr (1977).

o Efticioncy of conversion of digeéted nitrogen
to body tissue [E.C.D. (N)] '

amount of N in body x 100

amount of N in food ingeated =
snount of N in feces

E.C.D. (x) -

3«4 Effect of different food plants on the pupae

~ The pupal period was determined by noting the
dates of pupation and adult @mergence. '

The pupal woight was determined on the third day
'of pupation, after removing the hairy covering of the pupas.
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The length of the pupas also were determined
similarly on the third day of pupation. The per cent
formation of pupse from the larvae and psy oeny omer-
gence _of adults from the pupas ware found out,

3,5  Sex ratic

The effect of the food plants on the larvas
caused different wex ratios for adults formed from them,
Phis wee 2lso worked. out. But in this came, since
mortallity of larvas 4iffered between matnenﬁ. the
total numbexr 6: adultes formad were not the same., IHow-
_@ver, ths results obtained were transfoxwed so as to
contain the sex ratio of 30 insects m all the treatments.
Results after such transformation are included.

3.6 =~ Correction for water loas of loaves

Leaves lose water on removal from the plant. This
leads to erroneous weighte at the expiry of 24 hours.
Waldbausr {1962) and Waldbauer (1964) has given formulae
for the correotion to bs applied to the welghts .obtained.
In 1968, Waldbauer further reviewed and corrected it and
-this formula was used to account xor;- the water loss.

Corrected weight . 8 '
of food eatongh i" E"Ej [ﬁ- (T + @
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W = Weight of food introduced

1L = Weight of uneaten food

Here, the corzection im appiled both as the rmatio
of loss to the initial welght of the sliquot (2) and as
the ratio of loss %o the f£inal waight of the aliquot (b).

3.7  Statistical analysis

The data were analysed aph a completely randcuised
“design with thrae raplicaticns anbu eight treatuents.
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RESULTS

The 1ﬁdicea relating to oonaumptién and growth,
utilisation of zada and utilisation of nitrog?n in
food plants by Pericallia ricini F, wers calculated.
The et:eqt of the dif:eéent foods on the pupal peried,
pupel weight, pupal length and sex ratio was also
investigated. { '

4.1 Indices of consumption and'growth

-

4¢1.1 Consunption index (0.I.)

Algo referved to as 'relative consumption rate’
or R.C.R., the consumption index was calouleted on the
banis of fresh—welght of food to fresh weight of insect,
fresh weight to dzy welight baais. dry weight fto fresh
woight basis anﬁ dry waight basis. The regsults are
tabulated 1n table 1 and are graphically rapresented
as fig, 1. —

On fresh weight basis, it was seen that the
relative consumption by the larvas was maximum for
brinjsl leaves with & C.I. of 1.88 and the least for
sweet poiato with a C.I. of 1.25. But statistically,
the indices for brinjal,. .castor, pumpkin and sessmum



- Table 1. Uonsumption indices of laxrvas of _I,’_.- ricini fed_ on oight; food ‘pla.nts

Fresh/dry  Dry/fpeeh’ ) Dry/ary

Hopt plant’  Treatments Frech/fresh
-Colocasia T 1446 6.75 0.21 099
Cotton . TE ) 1.32 11.0% Q.28 . 2046
Sweet potato Ts ) ) 1.25 9-10 0.19 ) 103_8
mpkin 5"4 - 1. 75 7-04 ) Qe 30 1 023 .
Camtor g - 1.87 9463 0.41 2.10
Brinjal Té . 1.88 124,53 0.32° 2e ‘!_3
~ Banana T7 1.43 1363 0.32 ~ 3.02
Sesamuyn I3 1.70 12.02 0.28 2.00-.
B' test gE® gae god gen
¢ 0.3356 1.7188 0.0596 0.2871%
¥resh/fresh. P T T, Tg To T Ep T SHE «~ Signiﬁcént at one per cent
, 675 4.8 1777273 : level of significance
Dry/tresh 5 Tg Ty T4 Tp Ig Ty 25
Dey/dry . -

9€
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wera on par. The other foods, colocasia, banana,
cotton and sweet potato had C.I. values which 4id not
aiffer significantly. |

’

on fresh/dry haai;, banana fed larvas had the
highest C.I. of 13.63, though the values for brinjal
and sesamum wore also on par. larvae on eolochsia
had the least C,I. of 6,75 which was but on par:wdth
that of pumpkin, ' ’

On dry/fresh basis, 6a§tor-zeﬂ insects had the
highest O.I. of 0.41, and colocasia along with sweei
‘ potato hed lower O.I. values yith the.liast contribated
by larvae on sweet potato having ths value of 0,19,

On dry weight basis, banana - fed insects with
a Cuels 0f 35,02 ranked first, tbllowqd by cotton - fed .
larvas. 3Brinjal, cotton end secamum produced C.I.
values which wexre on pay, and colocasia had the least
C.I. of 0,99, |

4.1.2 Consumption rate (O.R.) and mean weight gain of
lazrvae, ' '

4.1.2.1 Consumption rate (0.R.).

The consumption rate was also calculated on the
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f

bases of fresh and dry welghts. The results are glven -

in table 2 and fig. 2 graphically explains the same, -
1 \ . ' * -

On fresh weight basis, larvas fed with brinjal
hed the greatent consumpiion rate of 734.5 followed by
699.0 relating to pumpkin, The lowest consumption rate

of 411.3 was rescordsd with colocasia as a host plant,’

Ii wag seon that1larvae fed on castor had the
greatost consumption rate of 138.6, on Adry weight basis,
but was statistleally on par with those fod with brinjal
elso. The least consumption rate of 60,3 was shown by

colocasin in this case also.
4.1.2.,2 Moan weight gain of larvaes

Tarvas fed on brinjal showed the greatest weight
. 8ain of 1,06 g per larvae, followed by those grown on
pumplkin, Weight gain of larvae reared on colocasia,
cotion, and pweet potato dirrereg only very sliﬁhtly
Qith that of pumpkin, ZThe least welght galn of 0.66 g
was oxhibited by larvas fed with bapana, The relevant

data are shown in. table 2.

4+41.3 Consumption of foliage by larvae in the different
instars. . -

Table 3 explains the consumption of food plants



Table 2. Fecding performance and total gain in weight of larvae of
P. ricini during the experimental pericd .

Consumption Consumption Total weight
Hogt plant Tpeatments  rate(freshwt.)rate{dry wt.) %ainllarva.
(=g per day) (mg per day) g Irash weight) .

Colocasia 7, 411.3 60,3 - 0.98

Cotton ' !L‘2 559.0:. 120.6 ‘ 0.94

Gweet potato ) TB ‘ 559.4 84.7 - - 095 .

Pumpkin T, 699.0 1217 0489

Castor ‘1’5 634.2 138.6 0.77

Brinjal 7 7345 - 124.7 1.06

' Bam | 537 N 533.8 113;’ . - 0.66 . N

Sesamunr TB 447 .2 73 »0 O, 67

Ftient . SEe Sk» Sk

eD - 83.3 16.6 0.0917

Consumption rate (fresh wt.) T. T, Tg :i:iar.la' 2 Ty Ty

Consumption rate (dry wt.) T5 Tg Tg Tp Py I3 Tg Ty
Total weight gain/laxvae T Ty 4 Ty-2p Ty Ta .'1"7

S*¥% « Significant at one per cent level of mignificance

6&
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" . Table 3, Consumpiion of food plents by III, IV and v ingtar 1arva& of
. " Pericallia ricini (g/iorva)

Host plant Treatnents III B v

Colocagia T 0.56 132 444
Cotton 1, 0.97 1.85 2655
- Sweet potato- S 0.75" = - 405 ° --5.44 -
. Pugpkia - 2, 11400 4.82 5e74
Cagtor - TB - 2448 - . 4.19 5«30
Brinjel -2 1.47 4.49 = . 6,25
Banana T, 2,08 385 °  5.88
Sesamun ‘ Tq . 0.76 2,60 4.50
P test o s== gee | gee
oD - . . 0.7745 0.0624°  0.0274
T
: 4 %6 %5 3 T 1 ‘
v -

0%
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by ‘III, IV and V instar larvae of Pericallis ricini.
"Pige-3 im & graﬁhie repqeaentgtion of the sane.

The figures roveal that consumption of follage
‘1ncroaaes with age. The great majority of food is
eaten by larvae of the final instar, Penultimate instar
larvae consume the foliage to a lesser extent. In most
of the casesn, consu;ption of leaves is very low by the
third inster larvas. Leaf consumption 1-.tho‘maxiuum
:for larvae feeding on brinjal and is only just above the
consumption of pumbkin,-gaator and banana, OColocasim is

congumed to the leaat.

4.1.4 Poliage consumption by male and femele larvae

1

The difference in consumption of leaves of food
planto by the two sexes of the test insect can be under-

stood from table 4 and 1ts graphio repressntation, fig. 4.

—

In general, females wers seen to cansums more
foliage than the corrasponiing males. Consumption by
nales ranged from 3.12 g to 5.78 g and a range of 3,20
t0 7.27 g was obgerved in the case of feanles.

4.1.5 Growth rate (G.R.)

!
- The growth rates were caloulated both on fresh and



Table 4. Consumption of follage (g wet waight per larva) by male

and fawale larvae of P. ricini during the experimental

pericd
Host plant Treatasnts Male larva Fenale larva
Colocasia T1 3.14';. 320
Cotton o 4403 . 4.35
Sweet yomto TB 497 526
Pumpkin T, 5400 6454
. Caator Ts Se61 : 6.36
_ Banana X T.? 4.54 727
Seaamumn TB ‘%451 .- 3.78
B* test g% ger
Male lavve = 2, T T, T, % T, T, T, ' S%* « Significant at.ons
) 67574 7577 _2 8™ per cent level of
Ferale 1am-:£'7 m4 g Ts 1'3 T, ?8 T‘l_ : nigniticance

c7
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dry weight bases. Thes results are shown 1in table 5
and represented as 8 graph in £ig. 5.

On fresh waight basis, larvas reared on brinjal
had the highest growth rate of 65.7 and the least growth
rate of 30.7 wag exhibited by larvae grown on banana,
Bug the corresponding va;ues of brinjel, pumapkin,

colocasia, cotton, sweet potato and castor were on par.
\

On dry weight basis, &t was seen that pumpkin
wag superior to all others in gupporting growth of the
larvae with a G.Re value of 15,7, though those reared
on colocasia and brinjal also wers on par. In this cese
also, insects fed on banana leaves had the least growth
as avidenced by the G.R. valus of 3.2 for i%.

4.,1.6 . Relative growth rate (R.G.R.f

_Re.GeRe could be calculated on the bamsig of fresh
weight gain of insect o dxy wéight ot inaéet, on dry
welght gain of ingect to fresh weight of insect baais
and glso as the ratio involving dry wsight gain of |
insect and dry weight.of insect. The rénultu obtained
are tabulated as téblo 6 and graphically raepressnted
as £ige. 6. o



Table 5. Growth rate (fresh and dry wt.) of 2. ricini caterpillars on
different host plants

Fresh weight Dry we:lgﬁt

Hoat planil: Traatnents (ug per day) (ng per day)
Colocapia m1 64.2 13.9
Cotton T, §1.8 7.3
Swest potato Ts' 51.9 Tel
Fumpkin '1'4 64,3 15.7
Cagtor % 40.4 ' 7.8
Brinji'l TG 65-7 ‘ 9.8
Banana ﬁ.”'., 307 T 3.2
Sesamun TB 36.0 5.1
P' tegt S* © gee
D ) . : 26,0 6.1’

Presh weight TN TR, T, T, % Tg T, s*# - Significant at one

per cent level of

Iry wa.ight '.i.!4 ‘4.51 '356-1.5 2 1z Ig . significance
= ' S* = Significant at five
per cent level of
significance

b7
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Table 6. Relatin growvth rate (R.G.R.) of P. ricini larvae on var:lous food
plants (mg/mg/day)

Host plant Treatments Prech/dry Dry/tresh Dry/ary
-+ Colocasia T, 1.06 0.05 0.23 -
-Gotton T, 1.27 S 0407 0. 15
Sweet potato T3 0.84 0.02 0.12
Pumpkin T, 0.58. 0.04 0.4
Castor T & 0.61 0402 0.12
Brinjal T 1.12 - 0,03 . 017
Banana T, 0.78 0,01 ~ 0.08
Sesamum - T, 0.98 0402 O.14
7' test SE# S gee
CD ‘ © 0.1640 0.,0080 0.0344
' T3 5 S** = 3ignificant at ons per
Prech/dry T, S Ty Tg ¥ F?"TS ) ceg‘; lr_iwl of
iignificance
Dry/{resh Ty Ty % % “"'1'5 Tg Gz T3 Trp ‘_’ & )
Dy azy NN ER RSN

G
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FIG.6. RELATIVE GROWTH RATE OF LARVARE OF P ricini
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_ On frech/dry veight basis, cotton-fed insects
hed the highest R,G.R. of 1.27, which wag but'on par
wlth that of inmsects raémﬁd on brinjal. Pumpkinefed ’
inpects veoorded the lowest R.G.R. of 0.58.

Y

On dry/fresh weight basis, tha larvae fed on
cotton indicatod the highesk RG.Re value of 0,07
But: banana=-fed larvae with an R.G.R. 0f G.01 were the

poorest in relative growth.

On dry waight basis also, larvas grown on hanana
had the loweat R.G.R. 0f OgbB. Colocaglaefed insects
had the h:lghﬂﬁt -RQG'._R; of 0.236

‘442 .  Indices of digemtion and utilisation of food
4.2,1 Approximate digestibility {4aDs)e

, The approximate digestibility was calculetsd on
the basis of fresh welight 62 tﬁe digeatible portion of
food and the weight of ingested food. A.D. On dry weight
bagis wag also calculated. Represented as fig, 7, the
figures are given in tatle 7. ‘

It was seen that on fresh wsight hasis, sssazum
was the uost digested, with 91.40 am the approximate
digestibility. Cotton, with an A.Ds 0f 61.90 waa the

/!



Table 7. Indices relating to the aporoximate digestibility (4.D.) of
different food plants fed to B. ricini caterpillars

Host plant . ~ Treatments Fresh weight Iry weight

_ . (%) (%) .
Coloeasia By 75.20 ~ 35.42
Cotton Ta 0190 29,74
Swaet potato T? 66.04 11,10
Punpkin Ty 89.96 57.22
Castor Tb‘ 90,54 T2.65
Brinjal T 85.38 : 53.25
Banana T7 85.59 . 53.16
Sesanun 28 01.40 . 59478
Pt test . | ghe - Sa#
cD | - . 4.7876 15.183
Presh welght . '?g"ﬁ;’?z Ty T Ty T3 Ty S¥* = :gﬁniiigggggat

' : level of

bry weight : R;’@é Ty Tg Ty Ty Tp Oy pignificance

L7
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least digestesd. A.D. values of sesamum, castor and

pumpkin were, howsvar, on par,

¥hen the dry welghis were considered, castor
with an A.D. of 72.65 was tﬁo most digested, but was
on pay with sesamum and pumpkin in digeatibility.
Sweet potato had the least A.D, value or 11.10.

442.2 Etficienny of converaion of ingested food to
body tisaus (BE.Cel.), :

B.C.I. wan caloulated on the bases of fresh to
Irash, fresh to dxy, dry to fresh and dry to dry welights
of weight gain of insect and mean waight of insect res-
| peotively.‘ The rapults are provided in table & an&

raprasented in £ig.8. . \

Colocasiawfed ineects outweighed all others in
E.G.I. on fresh weight basis with an B.C.I. value of
15.61.  Banena was the least convertsd to biomass, as
svidenaed by the lowest E.C.I, valus of 5,77 of the

‘Larvae fed on it,.

On fresh to dry basls, colocasia=fed larvae
surpassed all others with an E.C.I. value of 15.65. though
cotton, swest potato, pumpkin, brinjal and sesamum also



' Table 8. Efficiency of conversion of ingssted food to body substance
- (2.C.I.) by the caterpillars of P, ricini

Host plant Presatments rrgl)z/:mah fresh/dry dry/fresh dAry/dry

(%) (%) (%)

Colocagia 24 - 15.61 - 15.63 23,10 23.12
. Cotton Ta 11.12 . 11 -61 - 6.05 6.10
" Sweet- potato Ty 8.52 9.27 8450 " T.60
Castor . T’B i 6.38 6.38 5.65 5.66
Brinjal - TG 5.01 9-01 ' 7-95 7:95
Banana ! T7 5077 5.-74 . 273 274
Sesanun TB -8.16 8.16 6.92 6493
P test - ga* . gne -t g
cD 4,06 3.88 5435 _  5.36
Fresh/freshk " D, T, ¥, Tp Ty Ip T T S** = Significant at one

_ A6 3.8 5.7 . per cont level of

T, Ty B, d D P .

Fresh/dry Ty Ty I3 Ty T T T5 T _aignj.ﬂcanca
Dry/frgnh . ¢ §4 ‘32 ‘36 g T, Tﬁ Ty
Dry/dxry Ty Ty Tg B3 29 2 T Ty

67
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wers on pars Banana with an E,GI. value of 5.77 was

converted to body tissus to ths lowoat extent,

Dry to fresh E;G.I. valusg indicated a high
efficiency. in. converting colocazia into hedy matter
with a value of 23.10. The lowest efficlency was in
the cage of banana with ﬁnly 2.73 as the B.C.I. value.

' It was observed that on dry welght basis also,
the trend in the dry/fresh B.C.I. was almost similar -
ie,, with colocasia and banana ranking the firet and 3
last positions respectively. 7The E.0,1. for colocasia
wag 23,12 and that for banana, 2,74.

4.2,3 BEfficiency of conversion of digcstsd food to
hody watter (E.C.D.)

L.0.D. was calculatod.on the baais of fresh
welights and dry weights. Table 9 end f£ig., 9 show the
regults of the experiment relating to E.C.D.

On frsay wolght basis, the digested poﬁtion of
colocasia leavea were best transformed to body tisaue,
as evidenceg by an B.C.D. value of 2%.09. 3Banana, with
en B.CosDs valus of 6,66, was oonw&rted to the least.
It was also secen that 3,C.D. values for colocapia, cotton, |

aweet potato, brinjal and pumpkin were astatistically on par.



Table 9. Bfficiency of conversion of digssted food to body tissue
(E.C.D.) by the larvae of P. xricini

\ -

Hogt plant Treatments - Fregh welght Dry weight
(%) + (%)

Colocasia Ty — o © 23409 _ ;?1 -84

Cotton ' 2, 18,07 - . 20.61

Sweet potato iy - 14.02 76.08 T .
Pumpkin T{ 10.38 54.91

Castor Ts _ 7.00 78.04

Brinjal | Ts - 10.54 15.07 :

Banana | ey 6.66 ‘ 57.22 - _ -

Sepamun O . - BJ94 ‘ 11.65

P test ge ' gee —~
- cD : 13.8929 32,7817 =

— %

‘ Ereqh weight '1‘1 524 36 i." I €E5 T7 _.-0

Dry welight ' }5 iy E-' §7 T !2 Ts Ea

. S*# o gignificant at one per cent leval of
significance.

IS
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Qonsidering the 1,6.,D. valuss on dry weighi
basio, castor ranked top with an ByCaDs o:;. 78404,
though awset potafo, colooasia, banans and pumpkin
algo haa B.GD. values on ﬁar with castor. Sesamun
had the least E.CeD. of 11485,

4.3 - Indices of utilisation of nitrogen

The different indices relating to the utilisation
of nitroéen are enumerated in table 10. R.N.A.R. and
R.H.C.R. are repreaented ag a graph in fig. 10 a.nd
E.C.I.(N), E.c.n.(m and O.A.D.(H) in fig. 1.

\

4.3.1 . The coefficlent of aggax_'ent digestibnity of
nitrogen [C.4.D.(N}] .

The coefficlent of apparent aigu,stiﬁility of .
. nitrogen in cagtor was 70.86 per cent and wasg the maximum.
Sessaun, pump&in, brinjal and colocasia also had values
which did not diffor sighificantly with that of castor.
Sweet potato -with a value of 25.85 per 6ent had the
leagt digestion coefficient for nitrogen.
i s ,

\ . A
4+3.2 Relative nitrogen acoumilation rats (R.N.A.R.)

The mlative nitrogen aceumulation rate was naximum

in the case of larvae fed on eotton and mesamum, with
t: .




7able 10, Indicos relating to the utilisation of nitrogan by the caterpillars of P. rieini

Host plant ' Treatments c.n.n.(ﬁ) ReFNeAsRe  ReMaCoRe E.C.X.(H) E.c.n;(s)
| (%) (mg/mg/dey) (mg/wg/day) (%) ()
Colocasia 2, 54485. 0.1841  0.0068 = 27.19  56.60
Cotton - Ty  37.86 0.3693 0.0292 12.87 34.T4
Sweet potato Ty 25.85 0,1664 ~0.0175 = 9.42 38,93 .
Pumpkin T4 65.86 0.,1798 0.0217 - '9.22 3741
cagtor Ty 70.86  °  0,1651 0.0374 | 4.46 67450
Brinjal Te 5773 0.2256 G.024T. |~ S.45 16.51
Banana I 45.66 - 0s1340 0.0254 ~ 5.70 10,10 °
Sesamum = -8y 66,27 0.3571 - - 0.0193 °  18.63 " 28.39
F* tost - gun Tgen Ses T sew | gew
cb . 18.84 0.0441 0.0089 ~ 333 26,7913
G.A,D.(H) - ‘m TB 't 36 14 W3 ég* - sg,gmﬁcgg at ona per cent lavel of
o4l "ELY . i
R.N.C.R T5 T, Es 7 ﬁ4 T T3 T . e
" BaCeI.(H)

2 T T T BTy 2 T
B.C.Ds (K) Tg Tq Tx T4 T2 Tg T6 T7

€&
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eofton having the highest valﬁn (0.9693). The least
ReN.AuRe 0f 0.1340 was seen in the case of banana,

It was alao obgerved that R.N.A.R. for larvae on
banana, 6astor and swaet'pota?o did not differ signi-
. ficantly. '

4.3.3 Relative nltrogen consumption rate (R.H.C.Re)

castor—réd caterpillars had the highest R.N.C.R.
of 0.0374, but was onr par with those fed on cotton.
Colocasim had the leant value of R.N.C.R. (0.0088),
All other foods had values which differed insignlficantly

among each other.

4.3.4 Efficienocy of conversion of ingested nitrogen
to body ,substance [@.c.x.(gi] .

Colccasia, sesamum and eotton had the higher
valueg for E.0.I. (N) in ths descending order and
differed significanily among them,

Castor with an B,0.I.(H) valus of 4.46 per cent
was the least converted to body substance. The meximum
conraréion of ingested nitrogen to biorass was observed
among larvae which fed on ¢olocasia, the value being
27,19. |
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4.3.5 Etficienoy of converalon of digeated nitrogen
to body substance 1z.c .D.(I@

Castor-fed larvae converted €7.50 per cent of
‘the digested nitrogen into body substance while those
fed on colocasia recorded the next lower value. The
leagt value (10.10 per cent) was given with banana,
The E.C.De (N) valuss of other food plante wera on par.

4.4 Influence of differsnt food plants on the pupae

Table 11 expresses the effect of the differsnt
dlets on the pupal period, pupal weight and pupsl length.
. Pupel and adult emergence from larvae is shown In Table 12.

4.4.1 Tupal poriod

The pupal period ranged from 21.56 days at the
maximum for colocasia to 11,83 days at the minimum in
the case of mmiakin. But the pupal periods were not
aigniﬁcantly diff.erent amons each other atatiutically.

4e4.2 Pupal weight

Pupae resulting from feading on cotton had the
. highest weight or 0.53 8. Pupae on banana vers the
lightest, and haa only 0.25 & of welght,



Table 11, Effect of different foods on the period, waight and
length of pupae of B. ricini

Hogt plant Treataents eriod waight length .

. days) (s) (em «
Colocagia Ty 21,56  0.50  1.88
Cotton N T, '13.85 0,53 1.91
Sweat pota.to ) Ty 12447 035 1.67 :
Pumpkin \ Ty . -11.83. 0.8  1.83 S
Castox . Ts - 14-_70 0.40 $.80 ' - .
‘Brinjal . T -16.31 0.49 1.84 . : B
Banana ‘m., - 14,08 0.25 1.56 -
Sesamum Tg 12.21 0.51 1.58
Pt teat. N5 Sk -
GD - i N -_ 90088 001124
Pupal weight ia £5 ? fl E i‘z 7
Pupal length T, Ty Tg T, T T, T Ty ‘ ~ )
8%+ « gignificant at ons per ecnt level of -

significance

N5 « Xon significant

98



Table 12, Per cent of pupae and adultoyPericsllia ricini formed
from larvag fed on different foods

Host plant Treataents Pupas formed Adults smerged
: (%) (%)

Colocasgia T’ 05.83 ) 95.83

Cotton Ta 100.00 100.00

Sweat potato ‘1'3 100.00 100,00 .

Pumpkin f4 66467 29.17

Castor . TS L) «83 95083

Banena T7 58433 50.00

Sesanum TB . » 100.00 100.00

P* test . ‘ . g Sh#

CD , . 8%185 0.0433

Pupae foraed (5) ) ?2 3.'3 S Tq ﬁ T 75 Tq

Adults emsrged (%) 1‘ T, 5 Te Tp Ty

S** =« Signifiant at one per cent level of significance

~

LS
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4.4.3 Pupal length

" The longest pupae resulted from cotton, with
‘an avera_gellength of 1.91 cm. The least length of
1.56 om was observed on pupse from hanans.

4¢4.4 Pupal and adult emergence

. Layval mort:,ality caugsd a decreased p'.srcontag;
of pupation 1In the larvas fed with -colomia. pumpkin,
castor, brinjal and l;anann. The other r.ood.u enabled
100 per cent pupation of the larvae, Ha:ximum- mortality
wag in the case of bananp., with only 58.33 pér cent of
larvae turned to pupac. Pupal formation was 66.67 per
cent in the case of pumpkin and 79.17 per cent with
brinjal. ’

In the case of pupae formsd from puspkin,
br:lnjai end banana, a mfhar dacreass in the population
of tapt ingects was evidenced, as soms of the pupse did
not emerge out. Irom & €6.67 per cont pupation in the °
case of puspkin, only 29.17 per cent emerged out as,
.adultes. Only 62.50 per cent of mothe emerged in the case
of’br.tn;]al while 1t wam 50 per cent for banana.
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4.4.5 Sex ratio

Table 13 indicates fsh. influence of the diffexrent

1
food plants on the sex ratioc,

Inmsects f£24 with cotton and castor showed the
near best sex ratlo of 1 : 0.88, In tho case of aweet
l potato and sesamum, the ratio was 10 to 20, which makes
the. wornt of the values of 1 ¢ 2 for then.



’

Tabls 13, Sex ratio of moths of P. ricini amarged et the end
ot the expsrimental perio

ar , \
Host plant Tpeatnents Faaale : Male Sex ratio
“Colocasie Ty 17 3 13 1 32 0.76
Cotton. - T, - 16 ¢ 14 1 * 0.88
Sweet potato TB : 10 : 20 1 : 2.00°
Punpkin o Ty 13:17 13 1.5
Cagtor. . o 16 3 14 1 : 0.88
Brinjal ' | e 18 1 12 1t 0,67
Banana T ‘ 11 : 19 12 1.73
Sesawun s - g " 10 2 20 1 ¢t 2,00

08
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DISCUSSION

[

L

The paxameters of congunpﬁibn, digeation and
utilisation for the larvas of Pericaliia rioini, a
polyphagoua insect wore worked out in detafl. The
indices are lai'gely bazed on the acientific papers of
ﬁéﬁhauer (1968) and Soriber (1977)s The paramaters
wers weasuréd on wet waight‘and dry weight beses. Even-
though the indices of consumption, digestion and utiliss-
tion at cll poseible combinations were worked out and
enlisted in the tables, those on fresh weight to fresh
weight and dry welght to dry weight basis alone may be
of praotiéal‘importanca.f Other indices assume only
academic importance and hence, only fresh weight and dry .

walght indices are discussad,
5et ?afanatera of larval growth
5.101 Gonﬁmnption 1!1(19:: (GQIO)

The consumpition indloes at various combinations
of fresh and dry weights are tabulated. m table 1 and i

I

graph:lcany presented in ﬁg.h

Uonaumpt:lon mdtcea wul give an inpight into tho
economic losses an inlect can cause on a particwlar food
plant. Use of consumption index in the cass of insects
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was proposed by Waldbauer (1964; 13968), as the absoclute
quantities of food eaten camnot he used to compars the
rate of food intake of animals growing at differsnt rates.
Consumption index thus helps in making comparisons of
diets on which an insect grows at different vates

. (Bnattachavya and Pant, 1976).-

_ Based on fresh welghts, &t is revealed that brinjal
had the higl;ést ¢.I. and sweet potato, the least one. The
fresh weight C.I, is gensrally taken ap & msasure of the
behavioural response of inacota t&warﬂa the food (Waldbauer,
1968)s The rank order of either dry weight - fresh weight'
or dxy weight G.)‘:. 's is not nscessarily the same as the
rank oxrder of correspording fresh weight c.I.'s("\‘Iaidbauor,
© 1968). This s due to the differcnce in the per cent
dry matter of the food. fhus dry welght intake may be
hi‘éher on one food than anotﬁar although fresh wedght
intake is lower. The C.I. values obtained in the present
atudy also corroborate the above finding.

/

The dry weight 0,I. was seen to differ considera- '
. bly from that of the fresh weight C.I. Weldbauer (1958)
csnigne .the reason to the different degrses of water
content of the food plants., DBanana had the highest C.I.
and the least 0.I. was shown by colocasia on dry weight
basis.
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mha‘ dry weight -« fresh waight C.I, shows the
highest value for castor, This is of nutritional
intereat uinéo this index meagures the rate at which
the nntr:lenta enter the digeat:lve systen (Waldbamr,
1968)., Soo Hoo and Fraenkel (1966) and Waldblutr
(4964) found that dry welght C.Il.'s were always higher
than the ocorrssponding tms%z waeight C.I.'s bacause the
insscts in question contained a lower perccntege of dry
watter than their food. But the U.I. velues {dxry weight)
relating to éolocafnia and pumpkin slightly deviated from
the above £inding. This enomaly can be explained by the
higher gain in waight of larvae (frech weight basis) f
during the experimsntal period.

A greater ct;nénmﬁtion ‘index would mean the lack
of or imbalance of nutrienta in iths plants, Thus colo-
casia and sweet potato may be having a1l the nutrients
for growth of the larvae or & balance of mitrients, butter
than those of all other f£oo0d plants. High C.I. values
indicate the nutritional unsuitability of the partioular
food ag a reaxring mediﬁm, Potal fresh weight consuaption
waa sasn to inorsase with {ncreased dilution of nutrients
in the case of ‘artifioisl .dietu-(ﬁouue. 1965) .
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There appears to be a negative corrslation
between the rate of dry mattier {ntake and the sffi-
clenoy of convarsion of mggated or digested foold by
Prodanié larvae (Soo Hoo and Prasnkel, 1966), A
similer 'tra_nd is discernible in the present study
also betwesn dry matter C.I. values onlthc' one side
. and 2,0.I, and §,0.D. values on the other, .

5:1«2.1 Consumption rate

ponaumption rate was caloulated as mg of food
eaten per day. The results are given in table 2 and
fig. 2 graphically explainn the saxe.

i’

'The frésh wi.l’ght consumption rate waa maximum '
for brinjal and the least for colocasia, On dry weight
bapis, castor hed the beat consumption rate and the

least was shown by cdlooau:la.

Consumption rate can be considersd as an index

" of the ability of the food plant to auppo:;t laxval

gr&w* » though the welght of the larvae is not conei-
dersd, But some workers (Waldbauer,13964; Seo Hoo

and Praenkel, 19'66)'auapeet an inverse relationship
between consumption rate and larval growth., Consumption

rate can give an overall ides of the crop losses the
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insect can inocur on s papticular plant. A higho_r
consimption is usual of lerger larvae and hence,
brinjal=fed insects muat have had a betfer growth,
Thie is supportsd by the highest waight gain of
1.06 g per laxva in the case of brinjal (teble 2),
'~ But & higher consumption rate ahoul'd not always lead
us to thg 82meo m.mclus:lon. The presence of A |
phagoﬁetémnt. absence or sub-optimal quantities of
a phagostimulant can all cause a lasser consusption,
A higher consumption can also be to compensats for e
low utiliaatlion.. On the other hand, low consumption
is cqmpena‘at&d by @ higher E.Cel., B.CuDs and A.D,
.also, Even though the consumption rate with eo]:ocaain
‘was the least, the larvas feeding on thess plants
recorded a moderately high'we.tght ga.tn.}

5¢1+242 HMaan waight gaiﬁ of larvae.

The highest weight gain per larva i{s shown by
larves fed upon brinjel, This must mean a harmonious
blending of good conmumption and utilleation of food.
Hence brinjal can bs congidered as an optimal diet
for Pericallie ricini, though the insect in nature ls
‘moatly asgoolated with oastor (Ricinus communis),

' sang (1959) suggested that thers may be mors than one
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optimal diet for a given species, But declaring a

foo0d plant as an optimal diet befors aualysing ihe
survival potential, mortality of the larvae and

other related factors would be prezature. The totnl
welight gain pepr larva was the least ﬁith ineects which
fad on banana leeves. The low water and nitrogen |
content of the leaves can be attributed to this finding.

S5.1.2.3 VWater and nitrogen content of food plants.

Table 14 indicates the data concerning the
psr cent 0f water and nitrogen content in the leaves.
Colocasia showed the highest watexr content and banana,
the least. The least nitrogen content also is of
banana, while the best per cent nitrogen content is
of cantor. Higher water and nitrogen con}‘;entl in
the host i:lants encourage ths best growth of larvae
" (Waldbauer, 1968; Scriber, 19773 19785 1979 a, b, o).

5«13 Consumption of fol:la.ge by larvae in the different
inptars

Table 3 explains the consumption of food plants
by I1I, IV and V instar larvas of P, ricini,

Consumption ie seen to inoreams with age of the
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Table 14. Water and nitrogen content of planté uged In the feeding
experinent with larvae of P. ricini

¥ator content

Hitrogenr content

Hoot plant Treatnents (% fresh weight) (¢ dry weight)
-

Colocasia ’.1‘1 85.33 2440
Cotton ‘.82 78.42 2.61
Sweet potato TB 84 .86 2.67
Pumpkin ‘334 82.59 380
Castor T 78.15 389
Brinjal T 83.03 3e15
Banana T7 7787 1.42
Segamum g 8332 2.18

. F' test SHw Sk=
CD 1.4308 041436

Water content

Nitrogen content

— ——— ~
Ty L3 1g Tg T4 Ty U5 Tq

S#* — gignificant at one por cent level of significance

L9



larvee, This is only expected, since when the larvae
grow and gein weight, the wmetabolio regquirements and
the maintonance enerzy are bound to inerease, and to
compennaté‘tdr it a higher consumption of food is
necessary. -There are eayxlier references'also ghowing
that more food is eaten during tha last- two or three
inatgra. Bowbyx and Protopancs, both lepidopterous
leaf fasders, eab about 97 pex cent of thsir total
food during the last two instars (Hiratsuka, 19203
wolcott, 1937). ‘ |

Se1¢4 Food consunption by male and female larvase.

The difference in consumptions of leaves of
food plants by the two sexes of the test insect can
be understood froi table 4 and its graphic representa-
.tion,’ fig. 4. o L )

éem$19s were obssrved to consums moxs £ood than
the corresponding males. Probably, this may be for
accumulation of greater amounts of mutrients necensary
for the production and development of eggs. Ilavey
(1954) ainilarlﬁ reported that totel food intake during
the nymphel stage ig greater in the|z;male than in the
nale of Schistocerca gregaria, ‘
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Se1e5 Growth rate (G.R.)

‘The values of growth rate 6f larvae on
aifferent food plants axe shown 1n table 5 and
represented as a graph in 21ig., 5. Growth rate as
descrtbed by Scrider (1977) is adopted here. -

Growth ratc explains the rate of growth of
larva per day and hence ie another index of the
ability of the food plant to support larval.growth.

The resulta indicate a puperiority of brinjal in
supporting growth, and an inferior ability: of banana
on fresh welght basis, On dry weight basias elso,
banana-fed 1ﬁncets had the least growth rate, Heﬂbo
it may be assumed that banana cupportl-larval growth
to ﬁhq least extent, probably due o the leaat anéunt
of water and nitrogen content tTablo 14)+ This
hypothesis has bsen supported by the findings of othe?
workers also (Gandhi, 1977; Scridber, 1977; Scriber,
1979 b), The high leaf water contsnt of brinjal and

. pumpkin must have aided the insects fed on them to
have a better weight gein par dey. Thiw can partially
bo due to the lesger expengs on productién of wetabolic
water alao, which hinders the growth of larvas on other
foods (Seriber, 1977). |
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.5e1+6 Relative growth rate'(R.G.R.) :

The weight gained by the larvae in g as a
ratio of mean body weight in g through out the
larval pariﬁd and the duration of feeding.pericd in
days was Qesignated as HeG.R. The results are chown
in table 4 gnd Lig. 4.

{ R.G.Re values reveal a ¢lear superiority of
colocasia=-fed larvas over larvae ypeared on other food
plants, R.G.ﬁ._also explains the rate at which the
digested matter is available to the larvae during the
experiental period (Bhattacharye and Pent; 1976).
Considering the duration of feeding period and the mean
body weight, it could hence be aséﬁmed that digeated
portions of colocasia were readily avallable for the

larvae for biomass production,

5.2 Indices of digestion and utilisation of food

The utilisation of ingested food is another -
important criterien to be cohsidexcd_while.analyaing
the usefulness of & particular Zood for the larvae
grown on them, A lower ingestion of food is usually
compansated by way of & better uﬂiliégfion of ingested
food. , s
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!

5.2,1 Approximate digestibility (A.D.)

The approximate digestibility of a partlcular
food is important while interprsting the utilisation
of it. A.D. is also called as ‘Assimilation Efficiency’
which reveals the luportance ¢f thils index in connsction
with the digestibility or sssimilation of = partioula§
food, As can be geen from table 7 and fig. 7, sesanum
had the best digeétibili%y on fregh veight besis and
on dry welght bagis, castor waalbast,digeated. ‘

Though insect feces contaln urine, a correction
hag not been made, Urine of inseots consista moetly
of uric acid and it hes been.ébsarved that ths feces
of phytophagous inmects contain very low qusnititles of
uric acid (Waldbauer, 1968). Uric acid ranged from
only O.24 to 0.51 per cent for the 5th instar in the
dried feces of ggm mori (Hiratsuks, 1920). Hence,
the A.D. values obtained here will give an alwost
dependable estimate of digestibility.

It is coumonly observed that A.D. declinea with
age, Reasong foxr the declins é?e not clearly under=
ptood, Oni would expect digestive eifficlency to declins
with growth,since an animal which doubles ite weight
and volume will increase the surface crsa cf She digestive
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tract byha faotor of only 1.8 (Gordon, 1959). First
instar larvae eat from between the small veins of

the leaf, The larger larvae eat almost the whole

leaf, Thus it is 1ikeély that the older lervae ingest
'a.larger proportion of indigestible crude fidbre. But
the relation between age of the larvae and the digesii-
bility of food plants hes not been worked out in the
pfaaent study. ' {

5.2.2 Efficiency of conversion of ingested food to
"~ biomess (E.C.I.)

' A

.BJ0.1s wag caloulatsd as the ratio of the
weight gained by the larvae to the weight of the food =
ingested and expreasad aé per cont. BE.C.I. explains
the ability of the inssct to utilise for growth, the
food which it ingests. When a food plant contains a
high poraeﬁtaga of 1ndigaat1ble material like orude
fibre, the E.C.I, is usually 1aw; But the water con=-

- tent of the leéme- also poses problems because sxpsnses
for production of wetabolic water froa the ingested
food will aleo lower the E.C.I. This index can also

be obtained &s the product of approximate digestibility
+ and efficiency of conversion of digested food to body
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mass and is otherwise terned as 'oversll efficiency’
(Sexriber, 1977); An 1naoc£ mey utilise a food which .
it does not normally eat, far less efficlently than
its natural food (Waldbauer, 1968).

The fresh wgaght EsCols values and dry weight
values show that larvae fed on colocasia had the best
E.,C.I. 8nd those'on banana the leaat. It is obvious
‘~tﬁat the low leaf watsr content of banana must have
forced the larvae fed with it to spsnd more of the
\energy from the food for production of metabolic water

and for subtenance of 1ife.

5.2.3 Efficiency of conversion of digested food to
bOdy matter (EGGOD.)

E.G.D.\zor the larvae on a paryioular food is
dependant mainly on the intake of food and on the
amount of ensrgy required_ror'ths mainterance of
physiological functions of the body. The influence
ot'the mutritional value of the food on the E.C.D.
also cantiot hb overruled,

E«CeD. providcu an indication of tho blonans ,
expcnﬁad in regpiration, assuming activity to be constant,
 Thus it chould veflect the metabolic coats assoclated

4
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with the detoxication of alleloehlmics. or of energy
"waste” assoclated with prodaction of metaholio water
by larvae (Scriber. 1977).

A

Colocasia offered the best E.C.D, for larvae
- rearsd onlit on fresh weight basis and banana, the
least. On dry weiéht basis, h(;wover. castor and .
sesaeun were the best and leest respectively.

EeCsDy i3 o ti:ea‘suro of the efficiency with
wvhich Qigested food is converted to body substance.
B.C.Ds will decrease ap the proportion oz‘diguto;l
food me’tabolieod for energy increases. L.C.D, is not
direotly dependcnt on digentibility, but it dces vary
with the 1ova1 of nutrient intake, Sihce the maintenance
requirement is more or leas conatant, the proportion
of food avallable for growth will decreape as intake
decreases (Waldbauer, 1968).

The resvlts of the present study .'thﬁl lead
us to the conolusion that colocasia and castoxr had
' the least amount of allelochemics %o b detoxified
and that expenses for production of metabolic water
wvas the minimum. The highest consuzmption rate for
castor and the highest B.0.I. for colocasia have
helped the larvae fed on ’the‘m t0o hava the highest |
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coﬁvsraion of digested food to biomass. E.C.D.
is also termed és "net growth efficiency".

5.3  Utilisation of nitrogen by the larvas

\ Utilisation of particular nutrients can be
of gyveat significance in a study of the physiology
of an inmect spscles., Answering questiona on meta-
bollsn of nutrients, ecological relationships and
adaptation of inmsots to their natural food plants
will nacesuitéto determination of absclute quantities
of food eaten and thelr utilisation, Indices of
utilisétion of nitrogen can also throy l1ight on several
agpecte of acceptabllity of food and overall undere
atanding of the phyeiology of insects. It may also
explain the Fole of various nutrienta in hoat seleotion
and feeding behaviour of ingects (Bhattacharya and
Pant, 1976).

Analysis of nitrogen of leaves and itp utilisa~
tion by the larvae have been attempted, which would
pave way for a better understanding of the uptake end
utilisation of proteln dy insects, Utilisation indicere
for nitrogen are ccmplicated by the presence of urins
in the t;oea as explained by Waldbauer (1968). E.C.I.({N)
alone is not affected hy thim phenomenon einoo this index
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doas n6¥ involve the vaiuoa of excreted nitrogen.
valdbsuer (1968) explains that C.A.D«(K) and E.0.I.(H)
must be identical and that E.C.I.(¥) must de 100 per
cent . He attritutes deviations from this to in-
cé%pleto recovery of nitrogen during anelysis.
Utiligation indices for nitrogen in consonance with
the explanation of Waldbauer {1968) have not been
attained by any workex who calculatad the irdices with
the. uncorrected fecal nitrogen, Hence 1t may be assumsd
that the difference beﬁwqen the ingested nitrogen and
fecal nitrogen is not sotually the amount of nitrogen
rotalned in the hody. When conslderable emount of
nitrogen is lost as meatabolic fecal nitrdgen, there is
a ghance that the differsnce botwean ingested nitrogen
and nitrogen in tga feces 1s greater than the nitrogen
in the bvody.

Probably, if the ni#gngen in the body is calcula-
ted as the difference in the nitrogen content of the
lapt instar larva and the egg, and a precise estimetion
éf nitrogen eaﬁdnatad, ntilisation indices for ni trogen
very near %o that expected by Waldbausr (719568) may be
obtained. | '

The values of utillsaiion of nitrogen can be
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! v
conpared or correlated with only the corresponding
dry weight indices, since per cent nitrogen was

calculeted on dry weight béaia.onlyb

5.3;*‘ Coefgicient of apperent digestibility of
nitrogen [c.A.D. (H)] .

_ Castor and sweet potaté ranked best-and least
-in the ability to digest the nitrogen in them by
larvae fed on these foods. Since the ﬁrio acld,
allantoin and allantoic acld contents of éhe feces
are not entimaied and correction for these chemicals
not applied in fha nitrogen content of the feces,
this estimation may be lower than the actual values.

5.3.2 Relative nitrogen accumulation rate (ReN.A.R.)

The rate at whioh-nitrogeﬁ is spoumilated in
the body is expresssd as mg nitrogen gained per mg
larval biomass per day. Sitroéen in cotton was
aéoumnlated to the greatest extent by the larvae and
tge nitrogen acoumulation from banana was the lcest.
Thie must partially be due to the low content of
nitrogen in banana 1e§ve§ gnd also dus.to & lesmer

_1ntaka and utilisation of banana leaven.



78

5+3.3 Relative nitrogen consumption rate (R.F.C.R.)

R.N.C,Re Was expressed as ug ‘nitrogon ingested
pexr mg larval biomass per day. WwWhen the consumption
rate of a particular food increases, R.N.C.R. is also
probable to increase, aﬁb;] ect to the per cent of
nitrogen in the leaf and the ;;'bu:la,at:lon' of food.

‘ The highest R.N.C.R. was shown by lervas feed-

. ing on castor and the least by those én colocasia.
Since the consumpt'ion,rafo and nitrogen content was
naxinun in the case of cagtor it was oﬁly expected of
cagtor to have a high value for R.H,C.R. Colocasis
wag consumed to the least ard had a nit:t:ogen content
which was 'fe_.r~below the nitrogen per cent oti castor

and hence, the least R.N.C.R.Was shown by the larvas
_grown on this food. But E.CeI., E.CeDs, EeCoI.(N) ,
and E.C.D.(X) also can contribute significantly on

the values of the relative nitrogen consumption rate.

5:3.4 BEBfficlency of conversion of ingested nitrogen .
to body tiseus [B.C.I.(H)] .

Thia index 1s also referrsd to as'nitrogen
utilisation efficiency? or N.U.B. The amount of
nitrogen retained in tfm body as 2 ratio of the_ ni trogen
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in the food 1ingested and expressad as a percentage
wes denoted as E.0.I.(N), Colocasia and cestor-fed
inseots showed the best and 1sast values of 5.CeI.(K)
regpectively. The E.C,I. value for,la‘rrae reared on .
colocasia was the highept and the nitrogen content

of this food was moderate. This may explain the

best E.C.I.(}) value obtained for larvas reared .on
colocasia. caefor fed insects had the least E.C.I1.,
second only to banana. E.C.I.(N) values for the
larvao on castor and banana wera on pars Z.C.D., alao
hag an influence on the B.¢.XI.{Y) bocause, nitrogen

. from the digestible portions of the food alone is

avajlable.

5¢345 :Efﬂciency of converaion of digested nitrogen
to larval biomass L|'__7.VJ.€3..'D..(.‘ﬂ] .

| Hitrosan' in the body of the larvae when expressed
:in percentage anm @ ratib 6! nitrogen in the food ingeatsd
leas feces was tormed as 2.0,D.(N). Efficiencies of
© conversion of ingetaé and Qigasto;i foodl, AD, i BeCalo()
and even consunption rate are fastoxs which influsnce
E.CeDo(H). The nitrogen content of the host plant

leaves is aloo one of the influsnoing factors.

-



The ixighest value for E.G.D;(,m wés recorded
by the 'caterpiilaré which fed on e-aﬁtor and the
least E.C.D.(N) wes registered by laxrvae on banana.
Castor had tha high'ea‘t ﬁer cent of nitrogon whoreap
it was the lowest in case of banana. The influence
of & oonbination of all bﬁzer indices along with thils
difference in per cent ni trogen ezplams the abovc
observation.

5.4 Influance of the different Lood plants on the
Pupa@ 4 , 1

5-4-1 Pupal P@riOdQ

The pupal period a1a noﬁ vary sigﬁiﬁcantly

among the pupae which were developed from the diffexrent

food plantg.. Honce it seems that the influence of the
food 'plantsl on the pupal duration is very l:'it'?slc.
Results obtained-by E1-EifLl et al. (1973) aleo were

_ the same. Pandey 'and Svivastava (1967) found thai
_larvde with higher growth indices do not necessarily
yﬁela pu;;ae having shorter pupal durations. The
present ﬁ"_bu&y alae is in agreement with this Rinding,.
A dif:éerince of about ten days, however, was exhibited
by the pupae in their aumtion betwaen the 1ongeat and
’ shoxtest pupal periodﬂ.

-



' 5e4s2 Welght of pupae |

~

The heaviest pipae were observed from feeding
on cotton, _consider.‘;ng the growth rate and weight
gain per larva, it was seen that there were other
food plant which performed betier as food for the
laprvae, Hence, it seems legser expenses Io::: pupation
nay be the reason .f.or the heavigst pupae on cotton.
Banana-zed lama.e pro duced the lightest pupas, more
80 because of the least weight gain pexr larva obnrud

on insacts feeding on this plant,

5443 Length of pupae

[

The longest pupas also wore obtained from
caterpillarb fea with cotton. The shortea? length
was obtained from pupas rasulting from banans. Iheﬁ
la a ppaifa’ive relationship between length of pupas and
its welght. | '

S5.4.4 Pupal and adult emergence

The number of pupae exrorging out from the
larves fed on a dlet was one of the major criteria for
evaluating a Iood material. But for a dbetter gonparison,
both percenitege pupal and adult:emrgence aho;.‘xld be
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recorded. Further caloulation of the adult forma-
tion from larval and pupal stages may throw 1light
on the nature of inhibitory effect or nutritional
requirenamts for a definite stage of the insact
(Bhattacharya and Pant, 1976).

A

.The prasoni; study revealed laxrval mortality
in tive out of the aeight fools, Maxiuum mortality
was in the came of banana-fed larvae, ALl the pupes’
formed in the case of larvas reared on pumpkin, |
brinjal and banana Aid not emerze. ‘Theee data indicate
the possible ocourrencs of an infiibitory effsct of
gome of the food plants on the larval and pupal —

development,

f

5.4.5 Sex ratic

. Sex ratio oz‘ 1:1o0ra elightly grsater number
of femeles to males is conpidered hest (Bhattacharya '
and Pant, 1976). The different food plants may pley
an important role in better development of one mex
and suppression or wmortality of the other. The best
sex ratio very nsar 1o 1 : 1 was shown by ingmscts which
were fed with cotion a.tixd castor, The worst value of
twice the number of malaee to females was exhibited by
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adulte from seswmun and sveet potato. Even whuti

a ps;rﬁicnlar food supports growth to the best extent
and also is utilised to the best, if it falls to
produge adults having a good sex ratilo, the gurvival

of the specles is endangered, Through ecological
adaptation, insects overcome this and egg laying is
donse wmostly on thome plants alone which support normal
development in all the stages. E-ﬂio_ heavy and consistent
intestation of Rericallia ricini on cotton and castor

night probably be due to this reason,
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SUMMARY

Various indices relating to the consumption,
digoat:ion and utilisation of elght £o§d. plante by
the larvas of the castor hairy oaterpillar, Pericallis
rigini 7, were caloulated, The food plants used in
the experiment waz'.:o colocasia, cotton, sweet potato,
pumpkin, castor, brinjal, banana and sesamum, The
effect of these different foods on the pupal period,
pupal weight, pupal length and sex ratio was also
investigated,

'

Tlle consumption ipdex on fresh weight basis
was maximum for brinjal ‘and the least with sweat
potato, But on dry weight basis, banana~-fed insects
reported the highest C.I. followed by cotton-fed larvae.
The least O.I. valus was obtainsd with colocasia,

' Among the III, IV.and ¥ ﬁnstaa: larvae used for
the experiment, it was the finel instar larvae which
consumed the highest quantity of focd. Females were
sasn to consume more foliage tﬁan the corresponding
nale larvae.

The growth rates were calculated both on frssh
and dry weight basea, On fresh welght banis, larvae
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roared on brin:]al had the highest growth rate and

the least growth rate was exhibited among larvae

grown on banana, On dry weight basis, pumpkin was

" superior to all other food plants in supporting growth
of the larvae. '

The approximate digestidbility, on dry weight
basis, was 'the highest with sesanum and the correspond-
_ing index was the ieast with cotton. A.D. values

of other food plants were, however, on pax,

Indicés relating to o..‘..’-fioiez;ey of conversion
of ingested and digested food to body matter were
also celculated, Colocasla=-fed insects outweighed
811 others in E.C.I. on fresh weight bagls, Danana
was the leapt converted to biomaps. The .digested
po:r.;tion of coiocaeia. leavea wém tranaforzed to body
tissue to fthe maxinmum aa evidenced by ite high Z.C.D.
value of 23.09, Thé lowsst value which was equal to
6.60 was recorded with banena,

Various indices relating to the utilisation
of nitrogen were also worked out. The maximum
conversion of ingested nitrogen to ingect biomass
wap observed among larvae which fed on colocasiwm.



But it was castor-fed larvas which converted the
_highest amount (66.50 psr cent) of digected nitrogen
- into body substance. The lowest valus was obtained _‘

from banana-fed larvas.

It is very clear from the data obtained from
the experiuent, that the pupal period, pupal welght
and pupal length Aiffered much smong the larvae fed
on different food plants. Pupal and aduli emsrgencs .
of the test inmects were also eignificently affecied
by the food plonts. Meximum larval mortality was
recorded in the case of larvae which were fed on
hgna,m.; \But the overall percentags of adult emergence

was the least (29.17 per cent) ws.tﬁ puapkin,

The sex ratio of tho emmrging adulis was also
found to differ significantly according to the food
plarit supplied dui-ing the oxperiment. Insects fed on
cotton and castor showed 'Bho'noar’l;eat sex ratio of
1 : 0,88} the ;vorsf vap nuord@d with aweet potato
and sestmun, Sex ratios which greatly deviated from
theae were recorded with all other food plants.
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ABSTRACT

The pi:agmt 1nvoal’aigation was carried out
in the Entomology Department of the Colleze of
Hortlcul ture, Vellanikkara. It weas ained at working
out indices relating to consumption, digestion and
utilisation of eight food plents by the lexvae of
Per.icaliia. rdoini P., a polyphagous pest in Kerals.
The gtudy was also meant to assess the relative growth
of the caterpillers on thes different food plants so
that a general idea can be obtained on the sultabllity
of the food plantas to the larvaes, Data on the pupal
and adult emsrgence wers &lso collected with a view to
probing ﬁnher into the identifiocation of probable
Insact growth inhibitory substances among the host -
plants,

¢

The most preflorréd plants with regand to the
coﬁgtmption of foiiage were pumpkin, castor and
brinjal. Consumpiion index was caleculated on fresh
and dry weight basea., It was seen that the oonsumption
of brinjel leaves was the ma:kiuum and the index was the
least for swaet potato., The othex foods did not differ
anong then significantly. On dry weignt bmsis, banana=-fed



insects with & G.I. of 3,02 renked firat, followed
by larvae fad on cotton, )

Tarval weight éa:ln on brinjal was the maximum
followed by thome grown on pumpkin. Thé least welght
gain of 0.66 g was exhibited bty larvae which were fed

on bangana lgavaa.

The last instar larvae consuned the largest
quantity of food during their larvel periocd. Consuapte
ion of food vag very low among the third instar larveae.

Temalen wore secn to consume mors folimge than
the corﬁasponﬂin’g wale counterparis. ' The differences
- in consumption by the two sexes were atatistlozlly
significent,

The growth rates were calculated both on fresh
and dry woight basle. On fresh weight basla;llama
reaved on brinjal had the highest growth rate of 65.7
and the leagt growth rate of 30.7 was obtainsd from
larvas grown! on banana., On dry weight besis, it was

seon that pumpkin was superlor to ell others in support-

ing larval growth of 2, ricind.

The approximate digeatibility was caloulated on
the basis of fresh weight of ths aigestible food and




’ ”

the weight of the ingestisd foods A.D, was the marimum
'(91.40 per cent) with sssamum on fresh weight basis,
but on dry weight basgls, 1t was castor that the larvae
dilgested most,

Indices relating to efficiencise of nonvpztin;
ingested food and digested food {0 biomass ware also
caloulated both on fresh and.dry weight bases. The
reasons for the obgexved values devieting from the-

expected ones are. discussed.

Utilisation of ni trogen, both ingented and
digested, by the larvae varied awong food plants
significantly, Colccasia, sesanum and cotton had
the higher values of B.Cel. (N). in the descending
order. But taking into consideration of the BeC oD (H)
values, the numerical figure was the highest with
castor and the least with banana,

The pregent study has clearly indicated that
the food plants have a significant effeat on the pupal
perio&, pupal weight and pupal lensth. It is almo
seen that some host plants cause larval and pupal

mortealitlies at varying éegreou.




the effect of larval fesding on the eex
ratio of emerglng aduito was also recoxrded.
Insecta fed on castor and coiton leaves showed
the near best sex-qatio cf 1 : 0.88, In the cape
of sweet potato and sesamum, the ratio was 1 t 2,
All other foods led to sox retios ranging fron
1 ¢ 0,67 to 1 ¢ 2,



	image5666
	image5667
	image5668
	image5669
	image5670
	image5671
	image5672
	image5673
	image5674
	image5675
	image5676
	image5677
	image5678
	image5679
	image5680
	image5681
	image5682
	image5683
	image5684
	image5685
	image5686
	image5687
	image5688
	image5689
	image5690
	image5691
	image5692
	image5693
	image5694
	image5695
	image5696
	image5697
	image5698
	image5699
	image5700
	image5701
	image5702
	image5703
	image5704
	image5705
	image5706
	image5707
	image5708
	image5709
	image5710
	image5711
	image5712
	image5713
	image5714
	image5715
	image5716
	image5717
	image5718
	image5719
	image5720
	image5721
	image5722
	image5723
	image5724
	image5725
	image5726
	image5727
	image5728
	image5729
	image5730
	image5731
	image5732
	image5733
	image5734
	image5735
	image5736
	image5737
	image5738
	image5739
	image5740
	image5741
	image5742
	image5743
	image5744
	image5745
	image5746
	image5747
	image5748
	image5749
	image5750
	image5751
	image5752
	image5753
	image5754
	image5755
	image5756
	image5757
	image5758
	image5759
	image5760
	image5761
	image5762
	image5763
	image5764
	image5765
	image5766
	image5767
	image5768
	image5769
	image5770
	image5771
	image5772
	image5773
	image5774
	image5775
	image5776
	image5777
	image5778
	image5779
	image5780
	image5781
	image5782
	image5783
	image5784
	image5785
	image5786
	image5787
	image5788
	image5789
	image5790
	image5791



