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1 • INT ReDUCTION 

Nutrition is the study of the food requirements o! insecta 

(or any organism) , where as dietetics may be called the 

study of practical nutrition. The two are intimately rela­

ted subjects and where analysis allows some chemical 

definition of natural foods, nutritional inferences may be 

gleaned (Singh, 1977) . Nutritional quality and dietary 

proportions of host plants have been shown to influence 

their utilization by insects. Apparent food values o! diffe­

rent acceptable hosts, evaluated through insect performance 

like mortality, rate of nymphal development and wei ght gain, 

adult longevity and fecundity , are distinctly more variable 

than could be accounted for on the basis of qualitative and 

quantitative estimation of the nutrient contents. Obviously, 

host plant utilization depend s on more than the plants 

content of the specific nutrient biochemicals required by 

the insect : the plant also contains a typical complex o! 

non- nutritional allelochemicals, and it is this complex 

profile of substances with which the insects must cope (Beck 

and Reese, 1975) . 

The relations among dietary attributes, their 

consumption, utilization, dnd subsequent insect performance 

are a primary focus of insect nutritional ecology . Development 
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o! effective host plant resistance tactice requires an 

understanding of these links to succ esafully manipulate 

insect pest performance (Slansky, 1990). 

~ 

Seed pr~ation is wide spread among hemipteran 

families of Lygaeidae, Pyrrbocoridae, Coreidae, Hophalidae 

and Cydnidae, and occasionally among Pentatomidae, Scutel­

leridae and Miridae (Slater, 1972; Janzen,1978; Schaefer, 

1980; Me Pherson, 1982; Schaefer and Mitchell,1983 ; 

Mukhopadhyay, 1988) . 

The !act that seeds are nutrient rich seems india-

putable. They hav e little weight and bulk that ia not of 

direct resource value to a seed predator. Since seeds a r e 

likely to have more balanced diet than other plant parts, 

they would be preferred by a l arge number of consumers; but 

their depredation is largely restricted and specified by 

presence of some defensive compounds mostly belonging to the 

non- nutritional or allelochemic part of the diet (Janzen, 

1978) . Information on nutritional ecology of seed-suckers 

has direct , applied value because of the significant pest 

status of many species . A number of aspects of seed-suckers• 

nutritional ecology are highly relevant to current hypothe­

sis o! plant-insect interactions. The role of basic nutrients 

and alleloc hemicals in influencing feeding behaviour and 

post-feeding performance of seed-sucking insects is 1io a 
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large extent unknown (Slansky and Scriber, 1985) . How the 

polyphagous seed feeders (generalists) are able to deal 

with great vari ation in seed nutrients that they encounter 

whlle feeding on various seeds is also unknown. Clearly, 

much of the detailed information that is available on the 

nutrient and allelochemical composition of seed has yet to 

be related more meaningfully to the nutritional ecology of 

seed- sucking insects. Continued research on nutritional 

ecology of the seed-sucking insects c an provide valuable 

insight into the adaptive strategies associated wi th utili­

zing ephemeral resources (short duration seed crops) and 

in understanding the li£e-style of these species (Slansky 

and Panizzi, 1987). Effect of variation in diet is measured 

in terms of growth, development, reproduction,mortaltty, 

longevity and morphological abnormalities (Singh,1 977) . 

Postembryonic development begins with the rupture 

of eorion of the egg by the young insect, which from then 

onwards becomes an i ndependent organism. Generally two dis­

tinct periods, metabolic and post metabolic, may be disti n­

guished in ~he postembryonic development of most i nsects. 

The met abolic period ends when the young insect becomes a 

sexually mature adult, often passing through a series o! 

moultings and changes in external form and internal organi­

zation (Mani.1982) . However , unlike many butterflies 
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(holometabolans), bugs (paurometabolans) usually derive 

most resources for egg production from feeding and meta­

bolic activity during adult stage {Solbreck et al .,1 989b). 

Reproduction is a function of the sexually mature 

adults . A variety of factors , both external and internal, 

may influence reproductive potential specially egg produc­

tion in insects. Nutrition, which has been found to affect 

the total egg output in several ways. is probably the most 

impor tant single factor in majority of the insect species 

{Engelmann, 1970) . Some other aspects of reproductive biology 

like onset of mating, oviposition period , rate of egg laying , 

weight gain and reproductive trade offs in f emales may also 

have a bearing on the natural diet supplied to the concerned 

insect species, when other major physical and biotic para­

meters are kept the same {ambient) during rearing in an 

environmental chamber • So, a comparison of these aspects 

of reproductive biology may also help to some extent in 

evaluating the nutritional value of a natural diet and 

vis-a-vis understand their eff ects. 

The Himalayan foothill region (Terai) of North 

Bengal (India) represents a separate agroclimatic zone which 

differs in physiognomy from hill slopes in the north and the 

Gangetic plain in the south {Ja in,1 990) {Fig. 1). Since the 

purpose of this study is par tly to know the performance of 
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the polyphagous seed-suckers t hat occur and attack economic 

and non- economic seeds of this region, locally available 

insect specimens (population) and host seed varieties have 

mostly been used . From the available literature such a study 

does not seem to have been undertaken in the past, especially 

from terai region of North-East India and in a comparative 

manner with the representative species of the related penta­

tomorph families , Lygaeidae , Pyrrhocoridae, and Coreidae. 

So , the present investigation through causal-effect studies 

related to the dietary components of the range of natural 

diets (host seeds) and fitness of the seed- suckers would 

expectedly bring to knowledge some common bases {principles) 

of nutritional effects. All the same, the study would help 

to reveal the diversity and the differential performance 

that exist at specific levels while appropriating the range 

o! acceptable host- seeds. Further, such inferences and under­

standing of the relation o! the components of natural diets 

and the performance of the free- seed-feeders during post­

emb~onic development an~dult stages may help in designing 

the chemically defined d iets for future research. 

Spilostethus hospes (Fabricius) L-Lygaeidae_7, 

pysdercus koenigii (Fabricius) L-Pyrrhocoridae_7 and Cletus 

bipunctatus {West w. ) L- Coreidae_7 were chosen as represen­

tative species and reared on some of their host seeds for a 
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detailed study of their biological performance. Initially 

the preference exercised by a species among three of four 

of its host seeds was investigated with early , advanced 

nymphs , males , and f emales separately . This was followed 

by a study on postembryonic stages, which included nymphal 

development period , nymphal mortality, and dry body weight 

changes 1n adults . The other study on reproductive biology 

of adults included fecundity , male and female longevity. 

and egg hatchability . ~s a supplementary study to the changes 

in the body weight , dry mass budgets (nutrient budget) in 

advanced nymphs and adults were also envisaged . The dietary 

components of the various seeds that were considered in 

this ~tudy could be grou~under basic nutrients and non­

nutritional components (allelochemic ls • moisture) . The 

basic nutrient accounted , were : st orage proteins, nutritive 

carbohydrates, lipids and free amino acids while non-nutri­

tional compounds included, phenols, tannins , alkaloids and 

moisture . The supplementary informat ion on mass budget ay 

help 1n better understanding of t he bases of acquisition, 

utilization, and allocation of nutrients by the representa­

~ive species o! the three heteropteran families ~ light of 

the dietary profiles of their host seeds. 



PRINCI PAL OBJECTIVES 

1 . To know the acceptibllity of the host seeds (ranges) 

by nymphs and adults of the representative species of 

three :famUies of seed-suckers . 

2 . To kno"7 the development peri ods and mortality of the 

postembryonic stages on the host seed ranges . 

3 . To know the adult reproductive performance in terms 

of fecundity , l ongevity , and hatchability on respec­

tive host-ranges . 

4 . To know the body weight c hanges of males & females 

during f i r st four weeks on the host ranges . 

5 . To know the mass budget of IVth & Vth and adults on 

the host- ranges . 

6 . To ~now the biochemical profile of eac h seed in terms 

of the basic nutrients and some non-nutrients . 

7 . To r elate t hese dietary factors wi th the above mentioned 

perform ncea of the representative seed- feeding species, 

and find out the c ommon bases or diversities that exist 

among t hese . 
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2 . REVIEW OF LITERATURE 

2 . 1 Selected bibliography on nutritional 

ecologY of insects 

7 

Literature on nutritional ecology and related 

insect performance of immature and adult insects is vast 

and scattered. Scientific research on feeding activities 

o! insects and related dietetic aspects has a history of 

over a century . A pioneering publication on "phytophagic 

varieties and phytophagous species" by alsh dates back 

to 1864. Since literature on insect nutritional ecology is 

too vol uminous to summarise here , r eferences are being made 

only to the recent literature which provide a comprehensive 

account . Dadd (1973) in an article on insect nutrition has 

given an account of the current developments of metabolic 

implications of dietetics . Worth mentioning comprehensive 

articles are found in the proceedings of the annual meetings 

of Phytochemical Society of North America , appearing as 

recent advances in phytochemistry . "Biochemical interaction 

between plant and insects" edited by Wallace and Mansell 

(1976) is one such volume. Another edited book by Harborne 

(1978) dealing in "Biochemical aspects o! plant and animal 

coevolution" collates a number of useful papers on plant -

insect interactions . This includes literature on host plant 
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chemistry and thei r impact on insect performance. Barbosa 

and Let-ur-heau (1988) edited a book on novel aspects of .._, .__.. 

insect-plant interaction. A collection of articles on nutri­

t ion and adaptation can be f ound in the book'l nsect and 

mite nutrition,will\ significance and implication in ecology 

and pest management edit ed by Rodriguez (1972) . The procee­

dings of the 5th international symposium on "Insect-plant 

rel ationship" also include a number of important papers 

like one by Llewellyn (1982) on hemipteran nutritional 

ecology and energy budget . In 1982 , Sl ansky and SCriber 

published a selected bibliography and summary of quantita­

tive food utilization by immature insects, and in a critical 

review on food utilization by insects Slansky (1985 ) 

f urnished interpretation on observed differences between 

dry weight and energy efficiencies. The monumental 13-volumes 

of •comprehensive insect physiology, biochemistry and 

pharmacology" edited by Kerkut and Gilbert (1985) provide 

a wide rangi ng series of reviews and discussion on topics 

relevant to the consumption ~utilization of food. A book 

on "Molecular aspects of Insect- plant associations" edited 

by Brattsten and Ahmad (1986) holds a good collection of 

paper on pl ant allelochemicals and t heir implication in 

insect- pest management tactice . In 1987, Slansky and Rodriguez 

have given an el aborate coverage of literature in their 

edited book "Nutritional ecoloes of insects, mites, spiders 
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and r elated invertebrates" . A useful information on 

quantifying food consumption and growth of insects is 

provided by Farrar et al . (1989) . Some major works !rom 

Indian authors in the field of insect-plant interaction 

and insect energetics are by Saxena (1969), Panda (1979), 

Muthukrishnan and Pandian (1987), Ananthakrishnan and 

Raman (1988), Ananthakrishnan (1992) . 

2. 2 An overview on nutritional ecology of some seed-sucking 

hemipteran families 

Primary interest in the nutritional ecology o! 

seed- suckers has centred on several economic pest of seed 

crops and the related literatures are available from Janzen 

(1971,'78), Mi ller (1 971) , Slater (1972), Bohart and Koe1ber 

(1972) , De Witt and Godfrey (1972), Tingey and Pillemer 

(1977) , Singh et al . (1978), Panizzi and Slansky (1985), 

Slansky and Panizzi (1987) . Damage and utilization of 

economic seeds and grains as food by Miridae is known !rom 

publi cations of Meredith (1970), Cressey et al . (1987) on 

wheat ; and Uyemoto et al . (1986) on pistachio ; HeYi~ath 

(1986), Nat arajan and Babu (1988) on sorghum ; Camprag et 

al . (1986) on sunflower and castor. Hori and Hanada (1970) 

on red clover cruci!erous plants and wheat ; Wheeler and 

Henry (1985) on oats ; Kamm (1987) on red clover seed. 
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Literature on Pentatomid seed feeders are restricted to 

Hall and Teetes ( 1982) on sorghum; Afren- Nuamah (1983) on 

winged bean ; Viator et al . (1983) and Cressy et al . (1987) 

on wheat; Hil l (1983) on rice and also on Blue bugs attac­

king sor&hUm , sunflower and castor; Panizzi and Meneguim 

(1989) Pani zzi and Mac hado- Neto (1992) on soybean and 

sunflower ; Apriyanto et al . (1989 a & b) on corn. Banerjee 

and Chatt erjee (1985) reported on seasonal changes in 

feeding and ovarian conditions of Nezara viridula L. from 

south Bengal . 

As bioecological information on the seed feeding 

families of Lygaei dae9 Pyrrhocoridae and Coreidae are 

substantial and more relevant to the present work, they 

are being presented under respective family- heads. 

Lygaeidae : The major bulk o! literature on seed 

suc·kers are avai lable from family Lygaeidae , which are 

also known as seed bugs (SWeet, 1960, •64) . Some species 

of this family may survive on vegetative (non- seed) food 

(Blakley 1980 ; Mukhopadhyay et al ., 1991) , and some others 

by consuming insect preys or blood of homoeotherms . Most 

of the l i terature avai lable on nutritional ecology and 

performance of lygaeids is based on studies on Oncopeltus 

fasciatus by Johansson (1958 ) , Caldwell and Dingle (1 967), 

Bonger and foliiermann (197.~), Auclair et al. (1973), Ralph 
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(1976) , Ro s s (1978) , Walker {1 978) , Klausner et al . (1980), 

Sl ansky (1 980 a & b) , Chaplin and Chaplin (1981) , Auclair 

( 1982) . Further, literat ur e on seed attacking lygaeids and 

thei r perf ormanc e i s ava i lable !rom the works of Negron 

·and Ril ey (1985; ' 90) on Chinch bug , and Broadley et al . 

(1986) on rlutherglen bug on sunflower, while Slater (1972) 

gives a general account of l ygaeid bugs as seed predators. 

A !air account on biology of seed feeding lygaeid fro m 

Austr alia and Newzeland is provi ded by Malipatil (1979) . 

Some relevant l i ter ature on life history of migratory 

lygaeids and their responses to food shortage is available 

from works of Solbreek (1989 a & b) . Some more information 

on impac t of different natural foods on lygaeid biology 

is available !rom works of Eyles (1964), Kugelberg (1973). 

In India , most of the bioecological work on seed-suc king 

lygaeids have been done from North India by Bhattacharjee 

(1959}, Mukhopadhyay et al . (1981; ' 90 ), Mukhopadhyay(1983; 

'85; ' 88; ' 89) , and on feeding ecology of lygaeids and 

their performance by Mukhopadhyay and Saha ( 1992a,b,c,~ '93) 

some biological notes on host plants are also available 

from works of Chopra and his co- workers (1982 , 1988) . From 

South I ndia signifi cant information on bioecology has been 

provided by Thangavelu (1978a ~b) , and by the same author 

( 1979) on pest status and biology of Spilostethus pandurus. 

In recent past some r elevent papers on Lygaeid-host seed 



interaction and feeding preferenc e are available from 

studies of Ananthakrishnan et al . ( 1982} and Sanjayan 

and Ananthakr ishnan (1987) . 
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Pyrrhocoridae : Genus Qysdercus typically repre­

sent the family Pyrrhocoridae. Some studies on biology and 

ecology of Qysdercus have been conducted by Derr et al. 

(1981), Odhiambo dnd Arora (1973) , Nobrega (1989). ~ost 

investigations 1n I ndia on host pl ant and nutritional 

ecology of Pyrrhocorids have been carried out by Saxena 

(1963; •69) , Shah! and Krishna (1 979; '80; ' 81) , Kshem­

kalyani et al . (1989) . An important literature on effect 

o! different host pl ants on the development of red cotton 

bug is available from western India ( Singh and Ram, 1987) , 

Coreidae : Infor mation on bionomics of ~oreids 

are available from the publications of Goodchild ( 1977), 

I t o (1 984; 1987) ; and on food plant from the lite~a­

ture of Ahmad et al. (1 977) , Schaefer (1980) , and more 

comprehensively on five Coreid families from Schaefer and 

Mitchell (1 983) . Chandrasekar (1988) has published a paper 

on host preference and feeding behaviour on three species 

of coreid !rom South India . Some information on t he host 

pl ants of Cletus spp . is avail able !rom works of Shanthi­

chandra et al . (1 990) from Sril anka and Agarwal and Ohlman 

(1989) from Nor t h India . Some general information on 



bionomics of other seed- sucking pests including two 

species of Leptocori sa from India and S. E. Asia are 

available from the books on insect pests by Hi l l ( 1983 ), 

Nair (1975), At wal (1976) and a few more . 

Since the literature hunting has been done 

manually uaing the ava i lable abstrac t s and journals, 

books & reprints, t he possibility of some slips is not 

ruled out. Neverthel ess, the best of knowledge and efforts 

have been put behind in collecting all t he references 

f elt important and r elevent t o my present work . 



MATERIALS 
AND 

METHODS 



13 

3 . MATERIALS AND MErHODS 

3 . 1 Insects and seeds used for experimental studies 

Representatives of seed feeding heter opteran 

were chosen from three related families . Seeds used a s 

food in the experimental studies were either reported or 

personally observed to be infested and consumed by the 

concerned species of seed sucker s . 

Family 

Lygaeidae 

Pyrrho­
coridae 

Species Host seed 

Spilostethus hospes ( i) Milkweed 
(Fabricius) (~alotropis gigantea R. Br) 

Dysdercus koenig!! 
(Fabricius) 

(11) Brinjal 

(Solanum melongena L.) 

(iii) Khaslanum-brinja l 
(Solanum myriacanthum L. ) 

( iv) Sunflower 
( Helianthus ann~usL.) 

(1) Lady's f inger 
( Hibiscus esculentus L.) 

(11) Kapas cotton 
( Go ssypium hirsutum L. ) 
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Family Species Host seed 

Pyrrho- pysdercus koenig11 (111) Deccan hemp or Mesta 
coridae (Fabricius) ( Hibiscus cannabinus L.) 

(iv) Silk cotton 
(Bombax ceiba L.) 

Coreidae Cletus b1punctatus (i) Goosefoot 

(Wes~ w.) (Chenopodium album L.) 

(ii) Cock 's comb 
(Celosia cristata L.) 

{iii) Oriental pepper 
(Polygonum orientale L.) 

-3 . 2 Food preference by post embryonic and adult stages 
-.... 

Orientation response and food preference tests 

were carried out with a little modification (Sanjayan and 

Ananthakrishnan, 1987) in an ' X' - shaped glass apparatus. 

Various stages of the lygaeid, pyrrhocorid and coreid 

species in question L-(i) early nymphs (2nd & 3rd instars) 

(11) advance nymphs (4th & 5th instars) (111) males and 

(1v) females_7 were separately subjected to food prefe­

rence experiment . 

Di fferent host seeds, wetten in water, were 

supplied at the etld .ofar·msof the 'X' shaped appratus 
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enclosed 1n transparent nylon net . Starved insects 

(24 hrs . ) of each category were introduced separately 

1n batches. Ten observations were taken !or each c ategory 

which were ba sed on release of twenty individuals. Counts 

of their visit to seeds were t aken at an interval of 15 

.ninutes. Before setting a new exper i ment with fresh seeds 

the apparatus was deodor ized and sterilized with 90% 

alcohol . The position of the apparatus was rota~ed through 

180° and the indiv i duals disturbed at the end of each 

observations. The individuals not at tending the seed or 

present in seed free arm or region of the apparatus were 

counted as control, and ttabula~ed as blank. 

3. 3 Post~ embryonic development and nymphal mortality -
Rearing of all the species were done 1n an impro­

vised BOD at 30 ! 1°C, relative h~~idity 80 ! 5% , and L : D 

12 hours each. Seeds and water 1n siphon were provided 

~ libitum 1n rearing containers (? . 5 x 4 em diaJ with muslin 

cloth cover. Observations were made based on 30 replicates. 

The t ests for each species were c arried out with stock raised 

separately on the r espective seeds . Adults of ~. koenig!! 

raised on ~. esculentus were used for experimentation with 

~. ceiba , as on the latter s eed nymphal development was incom­

plete . The stadial periods were determined by detecting the 

exuviae. "" 1 ~ t' \ r\ 
• • I 't, ! , 1 ' ~le ,._ e- .._. '"- 1 lt.,....o 

- ~ 1 
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3. 4 Reproductive performance and longevity 

Influence o! different seed-diets on the fecun­

dity, egg l aying rate (fecundity/ oviposition period) , 

percent hatchability and longevity of both sexes of the 

three insect species i .e. , ~. hospes , ~.koenig!! and £. 
bipunctatus were studied by pairing single male and female 

~ sterilized plastic containers (5 . 5 x 4 em di aJ supplied 

with water siphon. The sets were covered with muslin cloth 

and kept in BOD under conditions mentioned earlier. The 

observations wer e made with 10 replicates. 

3. 5. Nutrient (mass) budget for advanced nymphs and adults 

Nutri ent (mass) budget was calculated using 

f ormula of Waldbaur (1 968) , IBP formula after Petrusewicz 

and Macfadyen (1970) , Muthukrishnan and Pandian (1987) and 

Farrer et al . (1989) . The esti mati on 3nd calculations of 

the nutritional indices and budget were done on a dry mass 

basis. Units used : weights in mg , time in days , and eff1-

cienc e in percent . 

a . Consumpt ion (C) • FU + P + R L-FU • Egestion; P= Produc­

tion; R• rtesp1rati on_7 

b . Assi milation ( A) • C - FU 



c . Production (P) Q Final body weight (W2) - Initial 
body weight (W1) 

d . Respiration ( R) • A - P 

e . Ma intenance cost • R/ P 

f . Production index = P/A 

A X 
g. Assimilation efficiency ( ~e) = c- 100 

h . Relative consumption r at e ( RCR) = ____ c ____ _ 
BA X T 

1. Relative growth rate ( RGR) = --~P-­
BX X T 
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Where, BA = arithmetic mean of body weight of a stage . 

T = feeding period in days. 

As the monopan electrical balance used had a 

limited sensitivity (0 . 01 mg ) . Food utilization values and 

budget could be calculated !or IV & V stage nymphs and 

adults· only ; because small amount of food consumed and 

weight gain by early instars make accurate quantifica­

tion difficult ( Slansky and Scriber, 1982) . 

Dry body weight observations were based on 10 

replicates using virgin males and f emales on all categories 

of host seeds. Adult weights were r ecorded weekly since 

emergence upto 4 weeks . Drying was done at 50°C 1n an oven 

until constant weight was attained. 
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3 . 6 Biochemical estimation of host seeds 

a . Preparation of seed powder 

The seed used was initially oven dried {50°C) 

to a constant weight . This was ground in a mixer-grinder 

{Bajaj Sumeet make) . The powder obtained was made fat-free 

by treating with petroleum ether. Fixed weight of the 

fat- free powder was taken for extraction of the respective 

dietary components. 

b. Storage protein (Draper,1976 and Lowry et al .~ 951) 

EXTRACTION 

{i) The seed powder was e~tracted with 5% K2so4 over­

night and filtered . The f iltrate was used for the estima­

tion of salt soluble proteins i . e . , albumin and globulins . 

{11) The residue was ground with 70~ ethanol kept at 

50°C for 4- 5 hours and filtered while hot .The filtrate was 

used !or the estimat i on of prolamins . 

{iii) The residue was treated with . 05 N NaOH in 50~ 

{v/v) ethanol over night and filtered , which was used for 

estimation of glutelin. 
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ESTIMATION 

An 'alkaline solution' was prepared by mixing 

50 ml o! alkaline Na2co3 solution (20 g/1 Na2co3 in 0 .1 

mol/1 NaOH) and 1 ml of Cuso4 - sodium potassium tartrate 

solution(5g/l CuSo4 . 5H2o in 10g/l Na , K tartrate) . 

5 ml o! the ' alkaline solution' was added to 

1 ml of the test solution, mixed thDroughly and allowed to 

stand at room temperature !or 10-15 minutes , 0 . ? ml of 

diluted Folin-Ciocalteau reagent (1:1) was added rapidly 

with immedi ate mixing . Reading was taken in a spectrophoto­

meter (Systronics model-106) against an appropriate blank 

at 750 nm after 30 minutes . BSA (Bovine serum albumin)was used 

a s standard . The quantities of the above classes of proteins 

were added to give total dietary protein in mg/g. 

c . Nutritive carbohydrate (Ananthakrishnan, 1990 

and Plummer, 1979) 

EXTRACTION 

The seed powder was taken in 80% ethanol and 

heated in a water bath for 5 minutes. The extract was then 

blended wi th chromic acid treated sand and squeezed through 

a thick cloth. The residue was reextracted for 5 minutes, 
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cooled and sequeezed agai n . This was followed by treat­

men~ of the residue with HCl and heated f or extraction 

of starch. 

E TIMATION 

The test solution wa s initially made protein 

free to avoid interference (and better results) by adding -
1. 5 ml of water to 0 . 1 ml of test solution followed by 

0 . 2 ml of barium hydroxide and 0 . 2 ml of aqueous zinc 

sul phate with ~rough shaking and centrifuge . The super­

natant was used for further analysis . 

To 1 ml o! protein fre~ solution was added 4 ml 

of anthrone reagent (2g/l in cone . H2So4) and mixed rapidly 

in t est tube. The test tubes were placed in boiling water 
to 

bath for 10 minutes with a mJ r ble on top ~prevent loss of 

watei· by evaporation. This was followed by cooling and 

reading t he extinction at 620 nm against a reagent blank . 

Glucose wa s used as standard . M~no-, oligo-, and polysa­

ccharides (starc h ) were added to give the total nutritive 

carbohydrate in mg/ g . The nutritive carbohydrate has been 

symbolically represented as (CHO) in the text at times, 

for sake of brevity . 

\ 

\ 

\ 
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d . Total lipid (Ananthakr i shnan, 1990) 

The ext r action and estimation o! total lipid 

in the dried seed powder were done by gravimetric method . 

500 mg of seed powder was ground with petroleum ether and 

filtered in a previou~weighed glass tube. The residue 

was homogenised again with petroleum ether and filtered. 

Five such replications were done . The filtrate was placed 

in an ov en at 50°C for complete evaporation. The t est tubes 

were r ewe.ighted and the difference in weight gave an account 

of the lipid present in mg/ g . 

e . Free amino acid (Draper , 1976 and Plummer 11979) 

EXTRACTION 

500 mg o! seed powder was mac era ted in 20 m1 of 

80% ethanol :~ith a little acid-washed sand . The mixture was 

then f iltered through filter paper (Whatman No . 1). The 

f iltrate was used f or estimation. 

ESTi r-1ATION 

Freshly prepared 2ml of buffered ninhydr in reagent 

(0 .8 g of ninhydrin , 0 . 12 g hydrindantin in 30 ml of aethyl 

cellosolve and 10 ml of acetate buffer) was added to 3 ml 
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of the test solution and heated in a boiling water bath 

for 15 minutes . It was cooled at room temperature and 

3 ml of 50% ethanol was added . The reading was taken after 

10 minutes at 570 nm . D-L Alanine was used as standard and 

quantity was expressed in mg/ g . 

f . Total phenol (Hori , 1974) 

EXTRACTI ON 

500 mg of seed powder (fat free) was homogenized 

with 20 ml of trisglycine (Tris 6g , Glycine 28 .8g in 1000ml 

distilled water) buffer of pH 8 . 6 . 

ESTINATION 

0 . 1 ml of t est solution was made upto 1 ml with 

distilled water and 3 ml water was then added for further 

dilution 0 . 1 ml of Folin reagent (1:1) was added followed 

by adding of 1 ml saturated sodium bicarbonate (Na2co
3

) 

after 10m1nutes. The reading was taken 30 minutes later at 

660 nm. Quantity wa s expressed in percent . Pyrogallol was 

used. as standard . 

g . Soluble and condensed tannin {Harborne , 1973 ; 

Bate-Smith 1973 and SWain, 1979) 

EXTRACTION 

500 mg of seed powder was treated with hot 50% 
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aqueous methanol . The residue obtai ned after filtration 

was retreated f or further extraction. 

ESTIMAT I ON 

For the estimation of soluble tannin a known 

volume Qf extract was mixed with an equal volume of fresh 

sample of diluted human blood ( 1:50 with water) . The mix­

ture was centrifuged to remove the tannin- protein precei­

pitate . The residual haemoglobi n was determined by its 

absorbance at 578 nm and from this the TAE (tannic acid 

equivalent) 1n percent calculated . Tannic acid was used 

as standard . 

The condensed tannin was estimated by concen­

trating a known volume of the extrac t to 1/3 1n volume 

by heating "\lfltb n- butanol containing 5% cone . HCl (0 .5 ml 

extract with 4 ml reagent) f or two hours at 95°C . The 

absorbanc e was then measured at 545 nm (for cyanidin) and 

at 560 nm (for delphinidin) . Catechin was used as standard . 

Quantity was expressed in percent. 

h . Alkaloids (Finar 1 1956). 

EXTRACTION 

1g of seed powder \las boiled with 20 ml of 

methanol. The solvent wae evaporated off and the residue 
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was treated with cone. HCl , where upon the bases were 

extracted as their soluble salts . The free bases were 

liberated by the addition of sodium carbonate. 

The filtrate was centrifuged in a previously 

weighed centrifuge tube and dried in an oven at 50°C • 

The diff erence 1n the final weight and the initial weight 

gave an estimate of the amount of alkaloids present . 

Quantity was expressed in percent. 

i . Moisture content {Ananthakrishnan , 1990) 

The amount of moisture in the seeds wa s deter­

mined by weighing a t!ertaiYJ: amount of fresh seed materials . 

This was kept at 50°C in an incubator till a constant weight 

was obt ained . The difference between the initial and final 

wei ght gave an estimate of the moisture content; expressed 

1n percent . 

3 . 7 Statistical calculations and computer software 

The essential statistical calculations were done 

using standard methods available from Daniel {1974), Bailey 

{1985) , Palani Chamy and Monoharan (1990) and calculator of 

model Casio FX 82C . Computer soitware used for P. C. of Er & 

T Cp . India were based on programmes of HPG (Harvard 



presentation graphics) . DMRT (Duncan's multiple range 

test) . The programmes were available !rom or developed 
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by N. B.University Computer Centre and Commerce Department 

of the Univerai ty. 
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Spilostethus hospes {Fabricius) 

( Lygaeidae ) 
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Fig . 2a . Spilostethus hospes (Fabricius) 

Fig . 2b . Host seeds of .2• hospes 
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4 . PERFORMANCE OF NYMPHS AND AWLTS OF SP ll.OSTETHUS 

HOSPES ON FOUR SELECTED HOST SEEDS(FIG . 2a & b) 

4 . 1 Seed preference by different stages and 

sexes (Table- 4 . 1) 

Early - , advanced nymphs and females always 

showed a preferenc e for £ . gigantea over the rest of the 

seeds , While preference between t\i'O species of Solanum 

varied only to a limited extent, a poor preferenc e was 

found for ~. annuus. The blank end always had the lowest 

number of visitors . Males, however , di d not exercise any 

strong preference for any particular seed (Fi gs . 3Q , b , c & d). 

4 . 2 Postembryonic development period and nymphal 

mortality (Table- 4 . 2) 

In all instars the stadial periods were f ound 

to be shortest on £ . gi gantea leading to the overall shor­

test postembryonic development on this seed (Fig . 4) . Only 

in advanced nymphs a clear significant di£ference in stadi al 

periods was apparent . On £ . gigantea and ~. melongena the 

periods were significantly shorter than that on li. annuus 

and § . myriacanthum. Lowest mortality was recorded on 

£ . 5i gantea followed by higher mortality on B. annuus , 

~.myriacanthum and § . melongena (Fi g . 5) . 



4. 3 Reproductive performance and longevity 

(Table - 4 . 3) 
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Highest fecundity and egg- laying rate was 

recorded on £ . gigantea followed by that on § . myriacanthum 

and § . melongena . The l atter two differed between them­

selves i nsignificantly (Fig . 6) . Though fecundity was 

lowest on ~. annuus yet the egg-laying rate on this seed 

was better and stood between the last two seeds mentione<l. 

No signi ficant d i fference was noted in hatchability and 

in male longevity . Female longevity was shortest on 

f . gigantea and insiJnificantly differed from that on 

§ . melongena which again insignificantly differed from 

~.annuus . Highest longevity was on § . myriacanthum but the 

life span insignificantly exceeded that on~· annuus (Fi g. 7). 

,...--. 

4 . 4 Change in adult body weight (Table-4. 4a, b) 
.._... 

Body weight (dry) of male ~. hospes was the 

highest throughout the month of observation on £ . gigantea. 

On this seed , significant increase t ook place in the first 

week and also on the fourth week . Weight i ncrease on 

~. melongena and ~. annuus was significantly dif f erent from 

that on £ . gigantea but did not differ much between them­

s elves . On two of these seeds s i gni f ic ant i .ncrease in the 
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body weight took place after second week but never 

reached the l evel attained in £ . g igantea at the end of 

the month . On ~.e~iacanthum , gradual increase in body 

wei ght took place at a poor pace and the final body weight 

attended was also the poorest (Fig . 8) . 

Body weight (dry) of female ~. hospes on 

£ . Ri gantea was the highest in all the weeks . Weight gain 

on B· annuus was consistently higher throughout the month 

than that on ~. melongena . On § . myrlac anthum it was signi­

ficantly low in all t he weeks which also showed the poorest 

weight at the end of the month. Unlike that of males the 

weight gain in femal es significantl y took place on all the 

seeds in the first week . Exc epting on ~.myriacanthum a 

decrease in the body weight was recorded on all the three 

seeds during fourth week (Fi g . 9) . 

4 . 5 Dry mass (nutri ent) budget and food utilization 

effic iency (Table-4 . 5a , b , c ,d) (Fig • 10 & 11) 

In fourth i nstar consumption was highest on 

§ . melongena foll owed by £ . gigantea and n . annuus . Production 

was highest on § . mel ongena followed closely by £ . gi gantea . 

Consumpti on , assimilation and production on ~.myriacanthum 

was the l owest . Best performance of relative consumption 

rate (RCR) and rel ativ e growth rate ( RGR) was found on 
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~. melongena . On t he same seed the production index (P/A) 

was found to be the highest with a low maintenance cost 

(R/P) • 

In fift h instar the performance somewhat change; 

inspi te of highest consumption a::1d RCR on .§. melonge::1a the 

production was recorded to be higher on Q. gigantea and 

B. annuus . Performance was the poorest on ~ . myriacanthum 

as f ar as consumpti on and producti on were concerned. Produc-

tion index (P/A) was the high on Q. gigantea and insig-

nificantly followed that of fi. annuus ; on the.se seeds 

the maintenance cost {R/P) was also notably low. 

In male , consumption of Q. gigantea was found 

to be significantly lower than ~.melonsena and ~.myriacanthum, 

nevertheless the production of body mass was the highest 

on the Q. gigantea seed . Interestingly , inspite of higher 

consumption and assimilation , the production was found to 

be lo\ler on both spec 1es of Solanum. Respiration was found 

to be v ery high on these two seeds • .!;!. annuus shorted a poor 

consumption , production .,a assimilation values. Production 

index (P/A) was ~ he hi ghest on £ . gigantea with a substan­

tially low maintenance cost (R/P). 

In femal e , consumption, assimilation and produc­

tion were found to significantly higher on Q. gigantea than 

that on rest of the seeds. Al t hough consumption values on 
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§ , melongena and ~.annuus were close , production was 

s i gnif icant l y higher on ~. annuus . On § . myri ac anthum 

consumption was the l owest bu t produc tion was to the 

tune of ~. annuus . The r el ativ e consumpti on and g.nrNth 

rate was found to be significantl y high on this seed . 

The high producti on indices (P/ A) and low maintenance 

costs ( R/P) were found common to the seeds £ . gigantea 

and § . myriacanthum. 

4 . 6 Bioc hemical estimation of basic nutrients and so~e 

non-nutritional components (Table-4 . 6a , b)(Fi g . 12) 

£ . gigantea had the highest protein, second 

highest carbohydr at e, lipid , and free ami no acid. ~.annuus 

showed high prot ein, lowest carbohydrate , hi ghest lipid 

and amino acid . § . melongena had a reasonable amount of 

protein, carbohydrate and lipid but free amino acid was 

relatively low. ~. myriacanthum had a low protein content 

with very high carbohydrate, lo'lr lipid and free amino acid . 

The CHO/protein rati o had the lowest value for £ . gigantea 

and incr eased by steps in ll•annuus , § . melongena and 

.§. myri acanthum. 

Phenol was recorded highest in l:!. annuus followed 

by £ . gigant ea and low values of .§. melongena and § . myria­

canthum. TAE (soluble tannin) was highest in !!. annuus and 
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lowest in £ . gigantea . Two other seeds had intermediate 

and same values . Condensed tannin was highest in 

£ . gigantea £ollowed by § . myriacanthum then § . melongena 

and finally lowest in ~.annuus . £ . g1gantea was richest 

in alkaloid content £ollowed by that of ~.annuus and 

.§ . melongena . § . myriac anthum was poorest in alkaloid 

content . Highest moisture was recorded in .§.myriacanthum 

followed by a fair content in f. . gigantea . Moisture was 

lowest in .§. melongena followed closely by the value of 

~.annuus . 
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Table 4 . 1. Seed preferenc e1 (attendance) by di!!erent stage and 
sexes of § . hospes with percentage preference (Pr . ). 

Host seed fEarl y nymphs j Advanced nymphs: Male i Femal e 
' 

1 Pr ' Me 1' Pr ; M I P M I p •Mean , • 1 an • , ean 1 r . 1 ean I r . 
h s . E. ; i !S. E. , , !S. E. 1 1 +s. E. 1 t- • I I f -

C. gigantea 6 . 2 a 31 . 00 7 . 0 a 35 . 00 4 . 4 a 22 . 00 5 . 2 a 26 . 00 
- +0 . 63 +0 . 65 +0 . 29 +0 . 37 - - - -
s . melongena 4 . 4 b 22 . 00 3 . 1 be 15 . 50 4 . 3 a 21 . 50 4 . 9 a 24 . 50 
- +0 . 67 +0 . 22 +0 . 35 +0 . 43 - - - -
§ . myriacan- 4 . 4 b 22 . 00 4 . 2 b 21 . 00 4 . 4 a 22 . 00 4 . 3 ab 21 . 50 
thum +0 . 62 +0 . 49 +0 . 35 +0 . 25 -- - - - -
H. annuus 3. 3 be 16. 50 3 . 2 be 16. 00 4 . 3 a 21 . 50 3 . 3 be 16.50 
- +0 . 55 +0 . 19 -+0 . 53 +0 . 43 - - - -
Blank 1. 7 c 8 .50 2 . 5 c 12 .50 2 . 6 b 13 . 00 2 . 3 c 11 . 50 

+0 . 38 +0 . 29 +0 . 29 +0 . 20 - ... - -

"' 

1 Means followed by the same alphabet 1n each column are not significantly 
different at 5% level using ANOVA and Duncan's multiple range test (1955). 
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Table 4 . 2 . Postembryonic development period (Days , Mean!,S. E.) 1 and 
nymphal mortality (%) of ~ . hospes on different host seeds. 

r -~---- 3rd-- - ---i. -- -- -., .. 
1st 2nd ' 4th ' 5th ; Total JTotal ' ' Host seed ! instar :1nstar :1nstar I lnstar ! instar : nymphal nymphal 

I ' ' 1 : duration fmortality(%) ' t 

£ . s isantea 3 . 14 a A 2 . 68 aB 2 .86 aB 3 . 07 aAB 5 .00 aC 16 . 74 a 10 .00 
+0 . 07 !.0 . 10 !.0 . 19 !0 . 11 !.0 . 16 +0 . 17 - -

.§. melongena 4 . 00 bA 3 .04 bB 3 . 08 abB 3.04 aB 5 . 42 abC 18 .58 b 20 .00 
+0 . 06 +0 .04 !_0 . 06 !0 .04 ,!0 . 13 ,!0 . 14 - -

s .mlriacan- 4 . 46 CA 3 . 15 bB 2 .85 aB 3.85 bC 5 .84 bD 20 . 16 c 16 .67 
thum !0 . 11 ,!0.09 ,!0 . 10 .,!0 . 12 !,0 . 22 +0 . 24 -
H. annuus 4 . 00 bA 3.00 bB 3 .41 bC 3.66 bC 5 . 69 bD 19 . 73 c 13.33 

+0 .05 - !,0 . 05 !,0.12 !_0 . 18 ,!0.09 !,0.10 

{..bol d) 1 Means followed by the same alphabet in each column and same alphabet~ln each row are 
not significantly different at 5~ level using ANOVA and Duncan's multiple range test 
(1955) . 
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Tabl e 4 . 3 . Reproductiv e performance and. longevi ty {l-1ean,!S . E. ) 1 

of ~.hospes on d i ffer ent host seeds . 

Ho st aeed I Fecund i ty : Egg l ay ing I % hatchability
2 

!Male i .Female 
: J r a t e : {per batch) :1ongev i tyf l ongevity 

£ . g i gantea 

.§ . mel ongena 

§ . myri ac ant hum 

H. annuus -

J I ( eggsl ct<IT) ! ! . 

567.80 a 
!80 .42 

407 . 90 a 
!38. 53 

460 .40 a 
!46 . 27 

329 • .30 b 
! 50 . 33 

36 .82 a 
!3 .09 

21 .48 b 
!1 · 75 

20 .86 b 
,!0 .85 

22 . 28 b 
!1 . 95 

75 .09 a 
+3.67 -
76 . 38 a 
,!2 .45 

73 . 43 a 
!3 . 97 

71 . 31 a 
+4 . 79 -

36 .40 a 
!3 . 11 

28 .80 a 
+1 . 95 -
37.80 a 
+1 . 79 -
34 .40 a 
! 2 . 52 

23 .80 Cl 
+2 . 02 -
27 .oo ac 
+2 . 33 -
35 .80 b 
.:!:,2 . 15 

33 . 20 be 
+2 . 26 -

~ 

1 Mean s followed by the- same a l phabet in each oolucm are not significantly 
d i fferent at 5% l ev el using ANOVA and Duncan ' s multi p l e range test (1 955) . 

2 Data transformed t o arcsine for statisti c al anal ysis . 
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Tabl e 4.4a . Dry body weight (mg) of male § . hospes of diff er ent 
ages (Mean!,S. £ . )1 fed on different host seeds . 

f~1st day ' 
J 15th day !~2nd day ! 29th day Host seed i 8th day 

f 

f. . gi santea 14 . 28 a A 15 . 38 aB 15 . 62 aB 15 . 91 aB 16 .81 aC 
!0 . 35 !0.09 !,0 . 08 +0 .05 !,0 .13 -

§ . melonsena 12 . 01 bA 12 . 41 bAB 12 .88 bBC 13 . 39 bCD 14.05 bD 
,!0 . 29 ,!0 . 22 ,!0 . 23 :!,0 . 17 +0 . 19 -

.§ . m:£riacanthum 8 .68 CA 9. 16 cB 9 . 45 cBC 9 .62 cCD 9 . 95 cD 
!,0 .10 +0 .11 ,!0 . 13 !,0 . 11 :!,0 . 09 -

!!•annuus 12.45 bA 12.71 bA 13 . 18 bB 13 . 55 bB 13.23 dB 
!0.14 :!,0 .14 +0 . 15 +0 .09 .!0 . 10 - -

~ 

1 Means followed by t he same alphabet in each column and same alphabet (.bol a) 
in each r ow are not significantly diff erent at 596 level using ANOVA 
and Duncan's multiple range test ( 1955) . 
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Table 4 . 4b . Dry body weight (mg) of female ~ .hospes of different 

a ges (Mean~ S. E. )1 fed on different host seeds . 

Host seed ' ' I ' i29th Day I 1st Dayf 8th Day , 15th Day i 22nd Day 

g . gigantea 18 . 34 aA 24 . 91 aB 25 . 37 aB 26 . 15 aB 23 . 51 ac 
!,0 . 51 +0 . 30 +0 . 42 +0 . 53 !,0 . 23 - - -

.§. melongena 13 . 54 bA 14 .06 bB 14. 38 bB 14. 92 bCD 14 . 50 bBD 
!,0 . 18 !,0 . 14 ,!0 . 15 !,0 . 32 !,0 . 14 

.§. m;lriacanthum 8 . 28 cA 9 . 52 cB 10. 13 cC 11 . 02 cD 11 .59 cE 
:_0 . 07 .;!0 .07 ,!0 . 09 ,!0.12 :_0 . 15 

jj. annuus 14 . 14 bA 15 . 55 dB 17. 45 dC 17. 93 dC 17. 43 dC 
+0 .08 !0. 34 +0 . 35 +0 . 29 ,!0 . 28 - - -

1 Means followed by the same alphabet in each column and same alphabe~ 
lbo~)in each row are not si6nif icantly different at 5~ level using 

ANOVA and Duncan's mul tiple tange test (1955) . 

• 
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Table 4 . 5a . Nutrient budget (Mean!S. D. , in mg) 1 o! !ourth 
instar § . hospes on f our host seeds . 

.4 

Host seed ; c -TFu--~: ~~~ - --,,- p r R--:-RcR··· ~~rRGR-~- --- r Ae(%)2 i R/P ~l P/A 
I I I ' I t 

f . gigantea 

§ . melongena 

s . myriac an­
thum 

l:! . annuus 

8 .83 a 
:!:_0 . 45 

9 . 43 b 
,!.0 . 48 

6 . 41 c 
!0 . 56 

8 , 35 d 
!0 . 25 

0 . 25 a 
:;.o .o2 

0 . 10 b 
+0 . 01 -
0 . 07 b 
!0. 02 

o. 70 c 
!0 . 05 

8 . 58 a 
!0 . 41 

9 . 34 b 
,!0 . 48 

6 . 34 c 
+0 .54 -
7. 65 d 
!0 . 20 

5 . 14 a 
!_0 . 42 

5 .85 b 
!.0 . 10 

3 . 58 c 
!,0 . 08 

4 . 00 d 
!0. 08 

3 . 59 a 
!0 . 14 

3 . 49 a 
!,0 . 58 

2 . 76 b 
!,0 . 46 

3 . 66 a 
+0 .13 -

0 . 29 a 
!0 . 01 

0 . 56 b 
,!0 . 02 

0 . 44 0 
!,0 . 03 

0 . 38 d 
,!0 . 01 

0 . 11 a 
!_0 .01 

0 . 35 b 
!0 . 02 

0 . 25 c 
;!:0 . 01 

0 . 18 a 
+0 . 01 -

97. 1 '1 a 
!,0 . 09 

98 . 99 b 
!.0 . 00 

98 . 93 b 
!.0 . 22 

91 . 69 c 
!.0 . 30 

0 . 70 a 
+0 . 03 -
0 .60 b 
!.0 . 11 

0 . 77 a 
+0 . 11 -
0 . 92 c 
+0 . 02 -

o.6o a 
+0 . 02 -
0 . 63 b 
+0 . 04 -
0 . 5'7 c 
+0 . 04 -
0 . 53 d 
+0 . 01 -

1 Means f ollowed by the same alphabet in each column are not significantly different at 5% 
level using ANO VA and Duncan's multiple range test (1955) . 
DQta transformed to arcsine for statistical analysis. 

N. B. (i~ Abbreviation explained under materials and methods. 
(ii; rl/P and P/A claculated based on data observed during the stadial period . 
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Table 4 ,5b . Nutrient budget (Mean!S. D., in mg) 1 of fifth 
instar § . hospes on four host seeds , 

~ 

Host seed I C ~ FU ! A I' P I R t RCR i RGR ; Ae(96 )2 f R/P ! P/ A 
t t I I I ~ ' f f f 

£ . ~igantea 16 . 15 a 0 . 95 a 15 . 21 a 5 . 85 a 9 . 37 ac 0 . 21 a 0 . 08 a 94 . 14 a 1 . 69 a 0 . 38 a 
• ·, . 63 +0 . 05 +0 .67 +1 . 19 !0. 52 +0 . 01 !o .oa +0 .5-l +0 . 43 +0 .06 - - - - - - . - -

.§. melongena 21.47 b 1 . 53 b 19 . 94 b 4 .14 b 15 .81 b 0 . 38 b 0 .07 a 92 . 90 b 3 . 85 b 0 . 23 b 
,!0 . 91 ,!0 . 1H ,!0 . 73 !0 , 21 !,0 . 94 ,!0 . 03 ,!0 .00 ,!0 . 54 ,!0 . 42 _::q.oo 

.§ . mlriacan- 13. 64 c 0 . 79 c 12 ,86 c 3 . 19 c 9 .67 c 0 . 33 c 0 . 08 a 94 . 25 c 3 . 04 c 0 . 25 b 
thum +0 . 29 +0 . 04 ,!0 . 26 +0 . 14 _!0 . 12 !0 . 01 +0 . 0 1 +0 . 14 +0 .09 +0 . 01 - - - - - - - -
!i . annuus 15 . 40 a 1. 10 d 14. 30 d 5 . 56 a a. 74 a 0 . 25 d o . o9 b .92 .83 b 1 . 57 a 0 . 39 a 

+1 . 46 ,!0 . 01 !1 , 45 +0 . 45 +1.00 +0 . 01 ,!0 . 00 ,!0 . 65 +0 . 06 ,!0 . 01 - - - - -
1 Means followed by the same alphabet in eac h column are not significantly different at 5% 

level using ANOVA and Duncan ' s multiple range test (1 955) . 
2 Data transformed to arcsine for statistical analysis . 
N. B. (i) Abbreviation explained under materials and methods , 

(li) R/P and P/A calculated based on data observed during the atadi al period. 
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Table 4 . 5c . Nutri ent budget (Mean+s. o ., in mg) 1 o! male 
~. hospes on !our host seeds . 

~ 

Host seed c FU A p ! R i RCR : RGR i Ae( ?6)
2 

'r R/ P i P/ A 
, I , ' 1 
t t t ' 

Q. a;ia;antea 29 . 20 a 2 . 39 a 26 .81 a 3 .03 a 23 . 78 a 0 . 27 a 0 .03 a 91 .84 a 7 . 90 a 0 . 12 a 
+0 . 59 +0 . 44 .,!0 . 15 .,!0 . 20 .,!0 . 34 +0 . 00 +0 . 01 .,!1 . 34 +0 . 62 +0 . 01 - - - - - -

~ .melongena 34 . 34 b 2 . 78 b 31 . 56 b 2 . 34 b 29 . 32 b 0 . 39 b 0 .04 b 91 . 91 a 12 . 49b o . o8 b 
.,!1 . 19 .,!0 . 05 .,!1 . 14 !0 .03 .,!1.11 .,!0 . 03 .,!0 . 01 :_0 . 15 :_0 . 32 !_0 . 01 

~ · mlriacan- 30.06 c 1 . 59 c 28 • 4 7 c 1 • 2 7 c 27 . 20 c 0 . 47 c 0 . 02 c 94 . 71 b 21 . 42c 0 . 04 c 
thum !_0 . 66 +0 . 01 !_0 . 65 !_0 .03 !_0 .62 !,0 . 03 !;.0 . 00 !_0 . 08 +0 . 02 +0 . 00 - - - -
Jj . annuus 21 . 95 d 2 . 46 a 19 . 49 d 0 .88 d 18 . 61 d 0 . 24 d 0 .02 c 88 .82 c 21 . 15c 0 . 05 d 

!_0 . 31 !,0 . 11 !;_0 . 20 :_0.01 !_0. 19 !,0 .02 !,0 . 01 ,!0 . 33 !_0 .03 !0 . 00 

1 Means followed by the same al phabet in each column are not significantly different at 5% 
level using ANOVA and Duncan's multiple range test (1955) 

2 Data transformed to arc sine fo r statistical analysis . 
N.B. (i) Abbreviation explained under materials and methods . 

(ii) rl/P and P/A calculated based on data observed during f i r st 4 weeks . 
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Tabl e 4 . 5d . Nutrient budget (Mean+S. D., in mg) 1 of female .... 
§ . hospes on four host seed •• 

Host seed I c i FU ; A j p ; R t RCR ' RGR ! Ae(%)2 j R/P i P/ A 
' I ' I I ' ' t ' ' ' ' 

£ . gigantea 41 .55 a 3 . 38 a 38 . 17 a 5 • 1 7 a 33 . 00 a a . 25 a 0 .04 a 91 .85 a 6 . 64 a 0 . 14 a 
+0 . 77 ,!0 . 32 ,!1.09 +0 .88 +1 . 97 +0 .02 +0 . 01 +0 . 92 ,!1 .51 .!0 .03 - - - - - -

.2. melongena 37. 32 b 3 . 00 b 34 . 32 b 1 . 92 b 32 . 41 a 0 . 39 b 0 .02 b 92 . 00 a 16 . 96b o .o6 b 
!0 .88 !_0 . 59 .!0 . 29 ,!0 .08 ,!0 . 37 ,!0 .03 !0 .00 .!1 . 40 ,!0 .86 ,!0 . 01 

s . ml r i acan- 30. 72 c 2 . 45 b 28 . 28 c 3 . 31 c 24 . 97 b 0 .46 c 0 . 05 c 91 . 99 a 7. 66 a 0 . 12 ac 
!hum !2. 35 ;!0 .04 ;!2.39 !9 , 27 +2 .66 ,!0 .05 +o . oo +0 . 73 ,!1.43 !,0 . 02 
~ - - -
!! •annuu s 38 .81 b 6 . 79 0 32 .02 d 3 . 29 c 28 . 73 c 0 . 34 d 0 . 04 a 82 . 71 b 9 . 01 0 0 . 11 c 

,!3 . 17 ,!1.54 ,!1 . 63 ,!0 . 62 ;!1 .01 !0 .01 !0. 00 +2 . 56 !,1 . 38 !,0 .02 -
1 Means followed by the same alphabet in each column are not significantly different at ~~ 

level using ANOVA and Duncan ' s multiple range test (1955) 
2 Data transformed to arcsine for statistical analysis . 
N.B. (i~ Abbreviation explained under materials and methods. 

(ii R/P and P/A c alculated based on data observed during !irat 4 weeks . 
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Table 4 . 6a . Es timation o! basic nutrients and free ami~o acid (mg/g) 
of different host seeds of ~. hospes . 

- - - - -~- ~ -,--------
Host seed : Storage: Nutritive ;cHO/protein; Lipid !Free amino 

: proteinf c arbohydrate,ratio 1 ;acid 
--- _ , - ~ • ' 

C. gi gantea - 196 . 32 a 159. 47 a 0 . 81 a 170 .07 a 12.22 a 

s . melongena - 128 . 28 b 150 . 33 b 1 . 17 b 144 .62 b 5 . 19 b 

.§ .m~riacan- 104 . 91 c 209 . 74 c 2 . 00 c 88 .08 c 4 . 74 c 
thum -
H.annuus - 159 . 95 d 137. 48 d 0 .86 a 316 . 12 d 31 . 10 d 

Values followed by the same alphabet in each column ar e not signifi­
c antly di!ferent at 5>~ level using ANOVA and Duncan• s multiple range 
test ( 195.5) 
N. B. Mean values have been presented . 

~ 
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Table 4 .6b . Comparative estimation on some secondary plant compounds 

and moisture (in %) of different host seeds of § . hospes . 

Host seed : Phenol I TAE I Condensed f Alkaloid , Mo isture I 

tannin , ' 

£ . gi gantea 1.37 a 0 . 26 a 5 . 26 a 4 . 13 a 5 .63 a 

§.melongena 0 .83 b 0 . 34 b 1 . 46 b 2. 20 b 4.76 b 

.§ . myriaoanthum 0 .87 c 0 . 34 b 3 .80 c 1 . 63 c 7 .59 c 

.H •annuua 2 . 26 d 0 . 47 c 0 . 51 d 2 . 56 b 4 . 90 b 

Values followed by the s ame alphabet 1n eac h column are not signifi­
cantly different at 5~ level using ANOVA and Duncan's multiple range 
test (1955) . 
N.B. Mean values have been presented . 
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5 . PERFORMANCE OF NYMPHS AND ADULTS OF DYSDERCUS 

KOENIGII ON FOUR SEL&:TED HOST SEEDS (FIG.13a & b) 

5 . 1 Seed preferenc e by different stages and sexes 

(Tabl e - 5 . 1) 

Food finding and seed pref erence experiments 

i nd icated t hat in all stages the blank e.nd {without seed ) 

recorded minimum attendence. Percent age preferenc e fo r 

!!• esculentus was t he highest and was closely f ollowed by 

that of Q. hirsutum in all stages excepting the ~eanb 

nymphs . Least preferred among the seeds was ~. ceiba. On 

B·cannabinus the preference exer cise was only slightly 

differ ent fro m that on Q. hirsutum (F' i gs . 14a,b , c & d) . 

5 . 2 Postembryonic development period and nymphal 

mortality {Table 5 . 2) 

Short nymphal development was noted on ~. esculentus 

and H. cannab!nus. It was significantly prolonged on G. hirsutum - -
and was incomplete on ~ .ceiba. On ~.ceiba development of 

nymphs took place only upto .fifth instar with a very high 

mortality . Although some overlapping of the first and second 

stadial periods on Q. hirsutum and first and third stadial 

periods on ~.cannabinus was present yet stadial per iods fo r 
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the advanced nymphs s ignificantly differed (Flgs.15 & 16) 

and was found to be the longest in the fourth i nstar on 

!!•ceiba. 

5 . 3 Reproductive performance and longevity 

(I'able - 5.3) 

A4ult longevity on B•esculentus and Q. hirsutum 

overl11pped and was higher than those recorded on l:! . cannabinus 

and Q. ceiba . Fecundity \'la s maximum on ,g._hi=-r.-su....,_t_u_m and was 

insignificantly followed by that on ~. esculentus and slgni­

flc dntly that on n . cannabinus (Fig . 17) . The picture, however 

reversed when egg-laying rate were compared . No significant 

difference in percentage hatchability was recorded among eggs 

laid on various host seeds . No egs laying took place when 

adult pairs were maintail'lf.ll, on !!. ceiba (Fig. 18). 

5 . 4 Ct~nge in adult body weight (Table - 5.4a,b) 

Body weight (dry) of mal e did not show any signi­

fic ant c hange for over a month since emergence on .!J.esculentus, 

Q. hirsut~ and ~.cannablnus . However , a late i ncrease 1n 

body weight was recorded on 22nd and 29th day on l:!. cannabinus 

as compared to the earlier weights . Difference in body weight 

c hanges was most l y insignificant and closely comparable on 

all the weeks on ~. esculentus and Q. hirsutum. The weight 
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remained signi£icantly low on ~.cannabinus and still lower 

on B. ceiba {Fi g . 19) . -
Body weight {dry) of female showed a general 

reduction at the end of the first week which again pickea- up 

by the end of second week and showed further increase in 

the third and the fourth week . Initial body weight was subs­

tantially higher on Q. hirsutum but the final body weight 

at the end of the month was significantly high on ~.esculen­

~· Body weight gain was t he poorest on ~.ceiba and could 

be recorded only upto fifteen days because of adult 

mortality (Fi g . 20) . 

5 .5 Dry mass (nutrient) budget and food utilization 

effic iency (Table- 5 . 5a , b ,c,d) (Figs . 21 & 22) 

In fourth instar , consumption on ~ . esculentus, 

Q. hirsutum, .H •.c..;;a;;;.;nn-.-a_b_i_n_u_s was not much different. However, 

the production on Q. hirsutum significantly exceeded t he 

values of those on other seeds. A comparison of relative 

consumpti on rate ( RCR) , revealed insignificant difference 

bet ween H. esculentus and H.cannabinus whic h is al so re!led-- -
ted 1n values of relative growth rate ( RGR) . Constrastingly, 

growth index (P/A) on J! . ceiba was found to be the highest 

inspite of low consumption and production. Maintenance 

cost ( R/ P) was the highest on H•cannabinus followed by 

values of ~. esculentus and significantly lower values of 

the other two seeds . 
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In fifth instar, consumption was found to be 

highest on .!;! . esculentus followed by that on Q. hirsutum 

and B ·cannabinus. Correspondingly the production was 

also found to be highest on l;!. esculentus followed by 

those on Q. hirsutum and .H· -c.-a .. nn=a-b.-in-u.-.-s . The RCR and rlGR, 

however , showeda higher value on .!;!. cannabinus whi ch are 

in contrast to the consumption (C) and production (P) 

values on this seed . No signific an-t difference in the 

,growth indices (P/A) as fell as maintenance cost~( R/P) 

were found . As fifth i nstar stage did not complete its 

stadium successfully on ~.ceiba , no data could be taken. 

In males, consumption values (C) on l;!. esculentus 

and Q. hirsutum were significantly higher than that on 

l;!. cannabinus , but were insignificant between themselves. 

However , the production (P) , its i ndex (P/ A) and the 

maintenance ( R/ P) val ues showed significant diff erence 

on the first two seeds . 

In females the consumption {C) and the r elative 

consumption rate ( RCR) were significant ly higher on 

!!• esculentus and .Q. hirsutum t han on !!· -c.-a.nn-.;;:a.-b_i_n ... u.-s . Howevee , 

total production (P) its index (P/A) and relative growth 

r at e (RGR) were the poorest on .Q. hirsut um. Respiration (R) 
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and maintenance cost (R/P) were the maximum on Q. hirsutum 

and were r t:corded to be the lowest on l;! . esculentus. 

5 . 6 Biochemical estimation of basic nutrients and some 

ng~utritional components (Table-5 . 6a,b)(Fig.23) 

Storage protein was highest in !!· .-e-s..,c.-u_l_e,_n_t.-u_s 

followed by values of Q. hirsutum and l;!.cannabinus. It 

was lowest in ~.ceiba . Highest value for nutritive carbo­

hydrate was recorded in l;!. cannabinus followed by values 

of !!. esculentus and Q. hirsutum. It was lowest in ~.ceiba. 

CHO/prot ein ratio was the narrowest in !!•escul entus and 

highest 1n ]i. ceiba . !!· esculentus showed highest lipid con­

tent followed by values of H. cannabinus , G. hirsutum and - - --------
lowest of ]i. ceiba . Free amino acid was fairly high in 

n . c annabinus and almost half its value in l;!. esculentus 

and Q. hirsutum , lowest was redorded in ~ . ... c_e_i_b_a. 

G. hirsutum contained highest phenol and -
.!:!• esculentus the lowest.TAE (soluble tannin) was !'ound 

highest in ~.ceiba and very little in Q. hirsutum. Condensed 

tannin was found to be very high on .H.oannabinus, followed 

by comparatively v ery low values in rest of the seeds. 

Alkaloid content of ~. ceiba was the highest and followed 

closely by Q. hirsutum. l;!. esculentus had the lowest alkaloid 

content . Moisture content was slightly higher in .H. esculentus 

and Q. hirsutum compareato that of the other seeds . 
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Table 5 . 1. Seed pre!erence1 (attendance) by different atage and 

sexes o! ~.koen1g11 with percentage preference (Pr. ) 

r-~ · - -~~ ---~~-~-- -, - ~ -- - - -----~~ ,--- --~~-~ -~- ~ -- ,- ~- - ~ -

Host aeed ; Earl l nlm:ehs ~ Advanced nlm:2hs : Male : Female 
J Mean : Pr. : Mean j Pr . , Mean : Pr. i Mean j Pr . 
: ,!S . E. : ~ ..,!.S . E. I : !,S. E. ; ,!S . E. ' 

H. esculentua 4 .6 a 23 . 00 6 . 1 a 30 . 50 3.8 a 25 . 33 4 . 5 a 30 .00 - +0 . 25 +0 . 48 !0. 37 +0 . 32 - - -
G..,hirsutum 5 . 0 a 25 . 00 4 .0 b 20 . 00 3.4 ab 22 . 67 3. 8 a 25 . 33 - +0 . 35 +0 . 37 !0. 29 !.0 . 19 - -
.!;!. cannabinus 4 . 0 ab 20 . 00 4.4 b 22 . 00 3. 1 abo 20.67 3. 0 b 20 .00 

+0 . 37 +0 . 51 +0 . 30 +0.28 - - - -
!!•ceiba 3. 5 be 17.50 3. 6 b 18. 00 2.5 be 16 . 67 2 . 7 b 18 .00 

+0 . 32 !0. 62 !0. 29 +0 . 25 - -
Blank 2 . 9 c 14.50 1. 9 c 9 . 50 2 . 2 c 14.66 1 . 0 c 6 .67 

+0.39 - !0. 17 ,!0 . 19 +0 . 24 -
1 Means f ollowed by the same alphabet 1n each column are not significantly 

different at 5% level using ANOVA and Duncan's multiple range test (1955). 
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Table 5.2 . Post~embryonic development period (Days,Mean~S . E. ) 1 and nymphal 
mortality (%) of ~. koenisii on different host seeds . 

Host seed 
i 1st 1 2nd t 3rd : 4th : 5th ! Totar~T-rotal 
'instar , 1nstar : instar : 1nstar ;tnstar ' nymphal ; nymphal 
! ' ; ; : I duration! mortality(%) 

t t t 

.tl• esculentus 2. 04 aA 5 . 10 aB 4 . 20 ac 3 . 25 aD 6 . 35 aE 20 .80 a 33 . 33 
!0 .04 !0. 28 !0. 11 !0. 10 !0. 16 !0. 26 

Q. hirsutum 2. 87 bA 3 . 25 bA 5 .05 bB 6 . 17 bC 7. 72 bD 25 . 17 b 40 .00 
!0.06 +0.12 +0 . 39 +0.59 !0. 33 !0. 99 - - -

.,tl . oannabinua 3 . 26 c A 4 . 06 cB 3 . 31 CA 6 . 44 bC 5 . 06 cD 22 .00 a 46 .67 . !0.08 !0.06 !0. 12 !0. 48 !0 . 27 !0. 56 

~.c eiba 3.00 bA 7.82 dB 4 . 67 abcC 10 . 00cD - - 100 . 00 
!0.00 !0.64 ,!1 . 36 +0.82 -

~0~ 1 Means followed by the same alphabet in each column and same alphabet~in each row 
are not si~nific ctntly different at 5% level using ANOVA and Duncan 's multiple range 
test (1955). 
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Table 5 . 3 Reproductive performance and longevity (Mean!S . E. )1 

of Q. Koenigii on different host seeds . 

Host seed rFecundity : Eg~l~yingl ~ hatchability2 !Male !Fem~le-
' ~ rate : (per batch) llongevity:longe-
' ! (~_ggld~y) ~ 1 :vity 

!:! • esculentus 150 . 10 a 9 . 07 a 70 .80 a 34 . 20 a 30 . 10 a 
!,20 . 20 +0 .60 _!3 . 00 +1 . 16 !1 . 34 - -

G. hirsutum 182 .50 a 16 . 43 b 74 . 57 a 30 . 33 a 30 . 33 a - +22 . 17 +2 .01 ,!3 . 51 ,!2 . 22 ,!2.36 - -
H .cannabinus 89 . 50 b 17. 94 b 67. 09 a 23 . 00 b 18 . 75 b - +6 . 92 ,!1 . 20 ,!2 . 76 !1 . 79 +1 . 01 - -

* * j!. ceiba - - - 10. 33 c 12.33 c 
!0. 73 +1 .85 -

1 Means .followed by the same alphabet in each column ar e not signifi­
cantly different at 5% level using ANOVA and Duncan ' s multiple range 
test ( 1955) 

2 Data transformed to arcsine f or statistical analysis. 
* Adults used are r a ised on H. esculentus . 

.l 
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Table 5 . 4a Dry body weight (mg) of male ~. koenig!! of different 
ages (Mean+S . E. )1 fed on different host aeeds • .... 

Hoat aeed : 1at Da~t' --Sth Day 1
1
15th oa; l22nd -Day i2~0ay 

t t I 

.!! ... e.ac ..... w. ... e.n;::.t~u;;;,;;;oa 

Q. h!rsutum 

!!. cannab!nus 

!!•ce!ba 

12 . 96 aA 
+0 . 34 -
12 . 54 aA 
!0 .08 

12 .54 aA 
;!0 . 32 

12 . 00 aA 
!0. 11 

8 . 70 
,!0 . 15 

bA 8 . 51 bA 
,!0 . 16 

5 .01 cA 4 . 38 cB 
+0 . 14 +0 . 19 - -

13 .80 aA 
;!0 . 33 

13 .88 aA 
!0.04 

9 .02 bA 
,!0 . 18 

5 . 38 cA 
!0. 15 

14. 35 aA 
!0. 41 

14 . 25 aA 
.:.o .o8 

11 . 16 bB 
+0 . 69 -

15 . 53 aA 
!0. 40 

14. 49 bA 
!0 .07 

11 . 45 cB 
;!0 . 19 

1 Means followed by the same alphabet 1n each column and aame .bold. 
alphabet 1n each row are not s1~1f1cantly different at 5% level 
using AIOVA and Duncan's multiple range test (1955). 

~ 
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Table 5 . 4b . Dry body weight (mg) of f'emale _Q. koenisii of different 
ages (Mean+S . E. )1 fed on different hoat seeds . -

Host seed i 1st Day ! ~~h Da!_ ___ ! 15th Day ! 22nd Day ; 29th Day 

H. esculentus -
Q •.-hi--.r.-su--.tu-.m_ 

1;! ._.c.-a_nn __ a_b.-in.u.;;;.;;;a 

B. ceiba -

21 . 52 aA 
+0 . 34 -
23 . 31 bA 
!,0 . 18 

17.84 cA 
!0. 06 

10 . 16 dA 
+0 . 20 -

20 .58 aB 
!0. 29 

21 .88 aA 
,!0 . 31 

23 . 38 bA 24 .68 bB 
+0 . 18 +0 .20 - -
16 .81 cB 
+0 .08 -
9 . 16 dB 
+0 . 18 -

19 .02 cC 
!0 .07 

10 .04 dA 
!0 . 16 

25 . 39 aC 
+0 . 31 -
25 .48 aC 
!0 . 20 

30.95 aD 
+0 . 25 -
27 . 25 bD 
!0 . 19 

21 . 36 bD 22 .00 c E 
!,0 . 03 !,0 .05 

- -
1 Means followed by the same alphabet in each column and same .bold. 

alphabet in each row are not significantly different at 5% level 
using ANOVA and Duncan 's multiple range test (1955) . 

l 
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Table 5 . sa Nutrient budget (Mean!S . D. , in mt-,.} 1 of f oul'ttb 
instars ~.koenigii on !our host s eeds . 

1. 

Host seed i C i FU ! A ! P : R !RCH iRGR i Ae(%) 2 iR/P~~ ul P/A 
L - -- I I I ' I _.__~ ~~I 

!!• esculentus 8 . 20 ab 0 . 07 a 8 . 14 ab 4 . 11 a 4 .03 a 0 . 38 a 0 . 19 a 99 . 21a 0 . 98 a 0 . 51 a 
!,0 . 35 _!0 .02 !_0 . 34 !,0 . 16 +0 . 18 _:0 .05 ,!0 . 03 ,!0 . 15 ,!0 .01 !.0 .01 --

Q. hirsutum 7.83 a 0 .05 b 7 . 78 a 5 . 13 b 2 ,66 b 0 . 25 b 0 . 17 b 99 . 42b 0 .52 b 0 .66 ad 
+1. 36 ,!0 . 01 .!1 . 35 ,!0 .83 +0 . 53 !0.02 +0.02 +0 .04 !0 .02 +0 .01 - - - - - -

H. cannabinus 8 .68 b 0 .05 b 8 . 64 b 4 , 08 a 4 .56 0 0 . 40 a 0 . 19 a 99. 55c 1. 16 c 0 . 47 c - !,0 .83 +0 .02 +0 .82 .:o. 76 +0 .06 !.0 .01 !,0 . 02 +0 .08 ,!0 . 21 !,0.05 - - - -
!l. ceiba 3.63 c 0 .03 c 3 . 60 c 2. 52 c 1. 08 d 0 . 14 c 0 . 10 0 99 . 17a 0 . 45 b 0 . 71 d 

,!0 . 18 +0 .00 +0 . 18 !,0 . 19 +0 . 36 +0 .00 !,0 . 01 !,0 . 04 +0 . 18 !,0 .09 - - - - -
1 Means followed by the same alphabet in each column are not significantly different at 5% 

level using ANOVA and Duncan ' s multiple range test (1955) 
2 nata transformed to arcsine for statistical analysis . 
N.B. (i~ Abbreviation explained under materi als and methods. 

(ii H/P and P/A calculated ba sed on data observed duri ng the stadial period . 
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Table 5 . 5b . Nutrient budget (Mean!S. D.,in mg)1 of !i!th 
instar B•koenigii on !our host seeds. 

.... 

! C i FU lA J P i R i R CR J RGR i Ae(~)2 ! P/A 
t t t I_ .t f t _1 __ - - ~----.......__ __ -L-----

B· eaoul entua 19 . 37 a 0 . 15 a 19 . 22 a 11 . 35a 8 .27 a 
+2 . 48 -t0 .59 

0 • 2!1 a 0 • 12 a 
+0 .00 +0 .01 

99 . 23 a 0 .80 a 0 . 56 a 

G.hi.rautum -
!:!•C ... ~·- .... -·--

!!..;c eiba 

+3 . 48 +0 .01 +3 . 47 - - - - - - -
15 . 95 ab 0 . 17 a 
+5 . 30 +0 . 02 - -
12 .55 b 0 . 19 b 
!4. 30 !0.04 

-

15 . 79 ab 9 . 92 a 5 .87 b 0 . 17 b 0 . 10 a 
+5 . 29 +4 . 36 +0 . 93 +0 .02 +0 .02 - - - - -
12 . 36 b 
!4. 26 

7 .46 a 4 . 90 c 
+3 . 94 +0 . 32 - -

0 . 27 c 
+0 . 02 -

0 . 15 b 
+0 .04 -

!,0 . 11 +0 . 17 +0.05 - -
98 .87 b 0 . 69 a 
+0 . 28 +0 .21 - -

0 . 61 a 
!,0 .08 

98 . 41 c o .a8 a o . 56 a 
+0 . 23 +0 .42 +0 . 13 - - -
-

~ Means followed by the same alphabet in each column are not significantly di!ferent at 5% 
level using ANOVA and Duncan's multiple range test (1955) 

2 Data transformed to arcsine f or statistical analysis. 
N.B. (i) Abbreviation explained under materials and methods. 

(ii) R/P and P/A calculated based on data observed during *he atadial period . 
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Table 5 .5c . Nutrient budget (Mean!S . D.,in mg) 1 o! male B· koenig11 
on four hoat seeds. 

~ 

Host seed i c L~ ___ J --~ --~j ____ !__~_r-- R j RCR JRGR iAe(" >
2 1 R/P i P/ A 

H. esculentus 23 . 75 a 0 .90 a 22 .85 a 2 .57 a 20 . 29 a 0 . 25 a 0 .03 a 96 . 24 a 7 . 95 a 0 . 12 a - +1 . 40 !0 . 15 +1 . 25 +0 . 26 +1 .00 +0 . 00 +0 .01 +0 . 41 +0 .40 !0. 01 - - - - - - - -
Q. hirsutum 24 . 25 a 1. 05 be 23 . 21 a 1 . 95 b 21 . 26 b 0 .26 b 0 .02 b 95 . 69 b 10 . 90 b 0 .09 b 

+0 . 60 ... 0.04 +0 .57 +0 .01 +0 .56 +0 .01 .. 0 .01 -+0 .04 !0. 23 +0 .01 - - - - - - - - -
.H.cannabinua 21 . 95 b 0 , 98 ao 20 . 98 b 2 . 75 c 18 .23 c 0 . 33 c o.os c 95 . 54 b 6 .63 0 0 . 13 c 

-!0. 90 +0 .06 +0 . 90 +0 . 12 +0 .84 +0 . 00 !0 .01 +0 .43 +0 .02 +0 .00 - - - - - - - -
~ .ceiba - - - - - - - - -
1 Means followed by the same alphabet in each column are not 

using ANOVA and Duncan's multiple range test (1 955) 
aigni!lcantly different at 5% level 

2 Data transformed to arcsine for statistical analysis . 
N.B. (i) Abbreviation explained under materials and methods. 

(ii) R/P and P/A calculated based on data observed during !irat 4 weeks. 
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Table 5 . 5d . Nut rient budget (Mean::.s . n . , 1n mg) 1 o! female 
D.koeniKii on ! our host seeds . - ~ 

i c J FU f RCR 
. 

!Ae(%)2 • 
; P/ A Host seed t A ' p t 

R J RGR ; R/P t ' t 

' t I ' ' ' ' ' 
!!• escul ent us 31 . 51 a 1 .03 a 30 .48 a 9 .44 a 21 .05 a 0 . 19 a 0 .05 a 96 . 76 a 2 . 23 a 0 . 31 a 

!1 .06 !_0 . 13 ! 0 . 93 !,0 . 29 -+0 .65 +0 .00 +o .oo !0. 29 +0 .00 !,0 .00 - - - -
Q. hirsutum 31. 25 a 1 . 11 b 30 . 14 a ) . 94 b 26 . 20 b 0 . 19 a 0 . 02 b 96.45 b 6 . 65 b 0 . 13 b 

!,0.60 +0 . 01 +0 . 61 +0 . 04 +0 .65 +0 .01 ! 0 .00 !.0 . 10 +0 . 23 -tO . OO - - - - - - -
!!•cannabinus 30 .25 b 0 . 9Z o 29 . 33 b 4~35 c 24 . 98 c 0 . 23 b o . o4 c 96 • 96 c 5 • 76 c 0 . 15 c 

!.0 .60 -t-0.03 +0 . 57 +0 . 15 -t-0 . 72 +0.01 -t-0 .01 +0 . 04 !.0 . 37 !0 .01 - - - - - - -
!!•oeiba - - - - - - - - - .. 
1 Means followed by the same alphabet in e~ch column are not signi !ioantly different at 5% 

level using ANvVA and Duncan 's multi ple range test (1955) 
2 Data transformed to arc sine f or statistical analysis. 
N.B. (i) Abbrevi ation explained under materials and methods . 

( ii) R/P and P/ A calcul ated based on data observed during !!rat 4 weeks. 
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Table 5 .6a . Estimation of basic nutrients and free am1no-aoid (mg/g) of 
'-' 

different host seeds of ~.koen1g11 . 

Hoat seeda t I I I Storage protein• Nutritive 1 CHO/prote1n~ Lipid: Free amino 

J 
carbohy- 1 ratio : : acid 

, drate J ' : 
,.....-------. ----------- --- ----

!f.esculent.us 104.66 a 198.43 a 1. 90 a 128 .89 a 5 .83 a 

G. hirsutum - ---~ -- ---- --·· -· ----------~-
95 .03 b 193.75 b 2 . 04 b 108.04 b 4 . 26 b 

s .cannabinus - 86 .87 c 240.04 c 2 . 76 0 127.65 a 10 . 61 c 

!!•ceiba 48 . 01 d 137.59 d 2 .87 d 83 . 62 c 3 . 58 d 

Values followed by the same alphabet in each column are not signifi­
cantly different at 5% level using ANOVA and Duncan's multiple range 
test (1955) 
N.B. Mean valuea have been presented . 

._ 
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Tcblo 5 . 6b . Comparative estimation on some secondary compounds and 
moisture (in ~) of different host seeds of ~.koenigii . 

Host aeed t Phenol l TAE lcondensed i Alkaloid ! Moisture 
I , ltannin I : 

' ' ' 
H.esculentus 0 .46 a 0 . 23 a 0 .87 a ... 0 . 34 a 7 . 41 a 

Q. hirsutum 1.43 b 0.02 h 1.36 b 2 . 28 b 6.80 b 

n . cannabiaua 0 . 51 c 0 . 24 a 24 . 53 c 0 . 94 c 5 . 70 c 

§. .ceiba 0 . 58 d 0 • 32 c "1 • 44 b 2 . 32 b 5 . 77 c 

Values followed by the •~me alphabet in each column are not signifi­
cantly different at 5% level using ANOVA and Duncan's multiple range 
test ( 1955) . 
N .B. Mean val ues have been presented . 

J.. 
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Clet us bipunctatus (West W.) 

( Coreidae ) 
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Fi g . 24a . Cletus bipunctatus (West w. ) 

• 

i 

F i g . 24b . Host seeds of £ . b1punctatus. 
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• 
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6 . PERFORMANCE OF NYMPHS AND AOOLTS OF CLEI'US BIPUNCTATUS 

(COREIDAE) ON THREE SELECTED HOST SEEDS (FI G. 24a & b) 

6 . 1 Seed preference by different stages and sexes 

(Table - 6 . 1) 

The early 1nstar nymphs did not show any marked 

preference for any particular seed . Advanced nymphs exer­

cised a clear preference for £ . album and £ . cristata over 

~.orientale . The mal es had a higher preference for two o! 

the former seeds but not significantly different (at 5% 

level) from that of P . orientale . The females did not - ---------=-
distinguish much among the host seeds . All stages, however , 

showed a higher attendance on the seeds over the blank 

(control) end (Figs . 25a,b , c, & d) . 

6 . 2 Postembryonic development period and nymphal 

mortality (Table - 6 . 2) 

Tot~l postembryonic development time was noted 

to be the shortest on £ . cristata , closely followed by 

those on f . orientale and £ . album . The stadial periods of 

advanced nymphs were significantl y longer than those of 

the early nymphs . (Fi g. 26). 
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Nymphal mortality (* ) was highest on £ ._cr_i_s_t_a_t_a 

and lowest on £ . album . Mortality was intermediat e on 

f . orientale (Fi g . 27) . 

6 . 3 Reproductive performance and longevity 

(Table - 6 . 3) 

Total eggs laid by f emales 1n their life time 

(fecundity) was highest on f . orientale followed by that 

on £ . album and £ . cristata (Fig . 28) . The rate of egg-layi ng 

also followed the same pattern with significantly higher 

rate on f .orientale. Although hatchability in general was 

poor , no significant difference was noted. 

Male longevity was not affected significantly 

when feeding on the host seeds in question •. However, female 

longevit y was significantly reduced when feedi ng on 

f . orientale (Fig . 29). 

6 . 4 Changes in the adult body weight 

(Table - 6 . 4) 

In general, a~ increase in dry body weight was 

noted both in male and in female on all the host seeds 

ac~ss the month of observation. 
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The gain in body weight by male was overlapping 

and higher on £ . album and f . orientale than on Q.cristata. 

In female , the gain in body weight showed a clear diffe­

rence on the three different host seeds . Highest ga in in 

female weight was observed on f . orientale , exc.epting some 

insignificant difference at initial and .final weight on 

£ . album . Weight on £ . cristata kept low throughout the 

month of observation (Figs . 30 & 31). 

6 . 5 Dry mass {nutrient ) budget and food utilization 

effici ency (Table-6 . 5a,b,c,d) (Fi gs. 32 & 33) 

Consumption as well as relative consumption 

rate ( RCR) in .fourth instar was observed to be highest 

on f , orientale followed by that on Q. c r istata and £.album. 

Production on all the three seeds , however, diff ered 

insignifi cantly . Relative growth rate ( RGR) and production 

index (P/A) was signi f icantly higher on £ . album .followed 

by the values on Q.crlstata and f .orientale . The low 

production, rtGR & (P/A) on f . orientale was matched wi th 

high resp iration and maintenance cost (R/P). 

Consumption and RCR was highest in fifth i nstar 

stage on f. orientale followed by values on £ . cristata and 

£ . album . Production and production index (P/ A) were the 
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highest on £ . album and lowest on f .orientale. RGR, 

however , showed some variation aod was highest on 

f . orientale. Respiration value and (R/P) were the lowest 

on £ . album and quite high in £ .orientale . 

Values of consumption and RCR 1n males over­

lapped, though £ . album had a slight edge over the other 

two host seeds. Production was relatively low on ~.orientale 

but RGR and (P/A) values were close to that of the other 

two seeds . Respiration values and maintenance costs were 

by and large overlapping on the host seeds. 

Consumption and RCR in female did not differ 

significantly on the host seeds. Although values of RGR 

and (P/ A) on all the three seeds varied insignificantly 

yet a marked difference in the overall production was noted, 

the value being the highest on_p . orientale. The respiration 

values and maintenance costs ( R/P) did not differ muc h 

being insignificant at 5% level. 

6 . 6 Biochemical estimation o£ basic nutrients and 

no~utritional components (Table-6.6a ,b) (Fig. 34) 

Of the basic nutrients, storage protein and 

free amino acids were significantly high in f . orientale. 
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Car~ohydrate and lipid contents were highest in £._c_r_i_a_t_a_t_a. 

CHO/protein ratio was the narrowest for .f. orientale,and -thcz ro.ti.o r.Ja& 

about 2~ times higher in two other host seeds. 

Phenol and alkaloid levels were found to be 

t he highest in £ . album among the nonnutritional compo­

nents . Soluble (TAE) and condensed tannins were found to 

be the highest in f .orientale seeds. especially the level 

of the latter allelochemical being stupendous. 
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Table 6 . 1. Seed preferenoe1 (attendance) by different stage and sexes 
of £ . bipunctatus with percentage preference (Pr . ) 

• t • I Host seed ; Early nymphs, Advanced nymphs! Male I Female 
i I , I J 

1 Mean ' Pr . : Mean I Pr . ' Mean : Pr. : f.tean t Pr . 
, !S. E. i t !S. E. : 1 !S ·~~-~- i. t .:s . E. . i 

c . album 6. .8 a 34.00 6 . 2 a 31 .00 4 . 5 a 30. 00 4 .4 a 29 . 33 - ~0 . 24 ;!0 .42 +0 . 71 +0 .57 - - -
C .cristata 6 . 1 a 30 . 50 6 .6 a 30 . 00 4 .6 a 30 . 67 4 . 2 a 28 . 00 - +0 . 30 +0 . 32 +0 . 6/f +0 . 56 - - - -
f. .orientale 5 . 9 a 29 . 50 4 . 7 b 23 . 50 3 .6 ab 24 .00 4 .4 a 29 . 33 

!,0 . 36 +0 . 40 ;!:0 . 35 ;!:0 . 49 -
Blank 1. 2 b 6 .00 3 . 1 c 15.50 2 . 3 b 15 . 33 2 .0 b 13 . 34 

!,0 . 31 +0 .46 - +0 . 35 - +0 .42 -
1 Means followed by the same alphabet in each column are not significantly 

different at 5% level using ANOVA and Duncan's multiple range test (1955). 

)¥ 
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Table 6 . 2 . Postembryonic development period (Days . Mean!S . E. )1 and nymphal 

mortdlity (%) of £ •. bipunctatus on dU.terent host seeds . 

Host seed I 1st s, 2na ; 3rd t 4th ; 5th f Total 1Tota! 
: instar }tnstar :tnstar : instar linstar ~ nymphal :nymphal 
I I ' ' j duration;mortality(%) ' I I 

' 
£ . album 3 . 00 a A 3 .00 a A 2 . 08 aB 2 .65 aC 6 . 40 aD 17.00 a 33 . 33 

+0 .07 +0 . 07 +0 .06 +0 . 10 +0 .24 +0.20 - - - - - -
£ .cris·tata 2 . 09 bA 2 . 35 aB 2 . 68 bB 3 . 56 bC 4 .89 bD 16 .05 b 40 . 00 

+0 .06 +0 .05 !0 . 15 ,!0 .16 !0. 21 !0 . 24 - -
f . orient ale 2 . 12 bA 3 . 90 bB 2 .50 bC 3 . 50 bD 4 . 42 bE 16 . 47 ba 36 .67 

+0 .06 +0.07 !0. 13 +0 . 17 +0 .14 !0. 26 - - - -
( bo~J 1 Means .followed by the same alphabet in each column and same alphabet~in each row 

are not significantly different at 5~ level using ANOVA and Duncan's multiple 
range test ( 1955) . 
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Table 6 . 3 Reproductive p~r!ormance and longevi t y (Mean!S. E. ) 1 of 
£ . bipunctatus on different host seeds. 

~ 

t ~· . -- < 2' 
Host aeed ; Fecundity I Egg layin' : % hatchability 1 Male d Female 

I f rate(e,e:gs day~ (per batch) flon~ij; ].Qng~y_ity 

£ . album 107.40 a 10 .83 a 53 .03 a 15 . 50 a 14 .20 a 
+4 . 28 +0 . 66 +1 ~83 ,!0 .43 :.,o .44 - - -

£ .oristata 96 . 20 a 9 . 54 a 50 . 35 a 15 . 30 a 15 .40 a 
,!3 . 39 !_0 . 28 +0 . 93 !_0 . 58 +0 . 29 - -

f. . orientale 125 . 70 b 12. 94 b 55 . 50 a 14. 50 a 13 . 30 b 
!8 .00 !,0 .63 !.1 .69 +0 . 35 +0 .65 - -

1 Meana followed by the same alphabet in each column are not signi!ioantly 
at 5% level using ANOVA and Duncan's multiple range test (1955). 

2 Data transformed to arcsine for statistical analysis . 
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Table 6 .4a . Dry body weight (mg) of male £ . bipunctatus of di!ferant 

ages (Mean!S . E. ) 1 fed on different host seeds . 

Host aeed 
I ; I I I 
:1st Day , 8th Day l15th Day : 22nd Day l 29th Day 

£ . album 4 .87 aA 5 . 70 aB 6 . 28 aC 6 . 70 aD 6 . 92 aE 
!0 .01 !,0 .02 .!0 . 02 !,0 .03 ,!0 . 03 

f .cristata 4 .53 bA 5 . 13 bB 5 .60 bC 5 .83 bD 6 . 63 bE 
!0 .03 ,!0 .01 !0. 00 ,!0 .01 ,!0 .01 

f. . orientale 5 . 15 bA 5 .82 cB 6 . 11 cC 6 . 43 cD 7 .02 oE 
!,0 .04 .!0 .01 !,0 .02 +0 .01 ,!0 . 00 -

1 Means followed by the same al phabet in each column and aame 1o~ 
alphabet in each row are not significantly different at 5~ level 
using ANOVA and Duncan's multiple range test (1955) . 

·~ 
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Table 6 .4b . Dry body weight {llg) o! female £ . bipunctatus of di!!erent 
ages (Mean!S . E. )1 !ed on different host seeds . 

I I i 15th Day f 22nd Day f Host seed t t 29th Day 1 1st Oat ~ 8th Day 
t t • 

c . al bum 5 .60 a A 6 . 13 aB 6 . 58 ac 7 .08 aD 7 .69 aE - +0 .04 +0 .07 +0 .05 -t-0 . 06 +o .oa - - - - -
c .oristata 4 .85 bA 5 . 24 bB 5 .81 bC 6 .91 bD 6 . 75 bE - +0 .04 +0 .03 +0 .04 +0 .07 +0 . 11 - - - - -
f.orientale 5 . 53 a A 6 .81 cB 7 . 38 cC 7 .50 cD 7.89 aE 

+0 .02 +0 .05 +0 .01 +0 .01 +0 . 01 - - - - -
1 Means followed by the same alphabet in each column and same alphabet (bold) 

in each row are not significantly different at 5% level using ANOVA 
and Duncan's multiple range test ( 1955). 
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Table 6 . 5a . Nutrient budget (Mean+S. D. , 1n mg) 1 o! fourth inatar .... 
£. bipunctatus on three host seeds . 

Host seed ' c f FU • A ' p ' R : RCR I RGR JAe(%)G f R/P t P/A ' ' ' ' ' I f 

c . album 3 . 27 a 0 . 11 a 3 . 16 a 1 . 90 a 1 . 27 a 0 . 56 a 0 . 33 a 96 . 75 a 0 .66 a 0 .60 a - !,0 . 27 +0 .01 +0 . 27 +0 . 17 +0 . 44 +0 .01 !,0 .01 +0 . 42 !0 . 18 +0 .00 - - - - - - .... 

£ .cri atata 4 . 22 b 0 . 10 a 4 . 12 b 1 . 95 a 2 . 17 b 0 .55 a 0 . 26 b 97 .65 b 1 . 13 b 0 . 47 b 
+0 .38 +0 .02 +0 .37 +0 . 25 +0 . 12 +o . oo +0.01 +0 . 26 +0 .08 +0 .02 - .... - .... - .... - - - -

P .orientale 6 . 74 c 0 . 16 b 6 .58 c 1 .87 a 4 . 71 c 0 . 75 b 0 . 21 c 97 .63 b 2 .53 c 0 . 29 c - +0 .11 +0 .01 +0 . 10 +0 . 11 +0 .01 +0.04 +0 .00 +0.11 +0 . 16 +0 .02 - - - - - - - - - -
1 Means followed by the same alphabet in each column are not significantly different at 5% 

level using ANOVA and Duncan's multiple range teat (1955) 
2 Data transformed to arcsine !or statistical analysis. 
N.B. (i~ Abbrevi~tion explained under materials and methods. 

(ii R/P and P/A calculated based on data observed during the atadial period . 
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Host seed ' I I 

£ . album 

£ .cristata 

.f .orientale 

.. :-4. ~ 

Table 6 . 5b . Nutrient budget (Mean!S . D., in mg)'.- o! !i!th 

instar £ . bipunctatus on three host seeds . 

t 
I I i i i 

IRGR ixe(%)2 I 
c I FU ' A I p tR 1 RCR tR/P I 

' ' J ' I ' I t I 

5 . 76 a 0 . 18 a 5 . 58 a 2 . 15 a 3 . 44 a 0 . 22 a 0 . 08 a 96.97 a 1 . 61 a 
+0 . 08 +0 . 03 +0 . 05 +0 . 11 +0 . 06 !,0 . 02 +0 . 00 +0 . 40 +0 . 06 - - - - - - - -
6 . 39 b 0 . 22 a 6 . 18 b 1 . 67 b 4.51 b 0 . 33 b 0 . 09 b 96 . 69 a 2 . 69 b 
!,0 . 94 !0. 06 +0 . 89 - !,0 .16 !.0 . 73 +0 . 03 - !,0 . 01 !.0.37 !,0 . 19 

7.28 c 0 . 19 a 7.09 c 1 . 92 0 5 . 17 c 0 . 37 c 0 . 10 c 97.39 b 2 . 70 b 
+0 . 14 +0 . 01 +0 . 15 +0 .05 +0 . 20 !.0 . 01 !.0 . 01 !,0.19 !,0.18 - - - - -

I 
: P/A 
t 

0 . 39 a 
+0 . 02 -
0.28 b 
!0 . 02 

0 . 27 b 
+0.01 -

1 Means followed by the same alphabet in each column are not signifioa.ntly di!!erent at 5% 
lev el using ANOVA and Duncan's multiple range test (1955). 

2 Data transformed to arcsine tor statistical analysis. 
N. B. (i) Abbreviation explained under materials and methods. 

(ii) R/P and P/A calculated based on data observed during the stadial period. 
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Table 6 . 5c . Nutrient budget (Mean!S . n . , in mg)1 ot male 
£ . biEunctatus on three host seeds . 

k 

Host seed ' c t FU I A I p 1 R ; RCR : RGR I Ae(96)~1 R/P : ~/A I I I • I 

c . album 25 .29 a 2 .03 a 23 . 26 a 2 .05 a 21 . 21 a 0 .63 a 0 .04 a 91 . 99 a 10 . 30: a 0 .09 a - +3 . 19 +0 .28 +2 . 91 +0 . 11 +2 .80 +0 .08 +0 .00 +0 . 10 +0 .81 +0 .01 - - - - - - - - - -
£ .cristata 22 . 18 b 1 .83 b 20 . 35 b 2 .08 a 18 . 28 b 0 . 58 a 0 . 06 b 91 . 74 a 8 .85 b 0 . 10 b 

!1 . 58 +0 .09 +1 .49 +0 .09 +1 . 58 +0 .04 +0 .00 +0 . 19 +1 . 12 +0 . 01 - - - - - - - - -
f. .orientale 24 . 13 ab 1 . 17 c 22 . 96 a 1.87 b 21 . 10 a 0 . 58 a 0 .05 c 95 . 17 b 11 . 36c o.og a 

+0 . 26 +0.13 !_0 . 38 +0 . 13 +0 . 26 +0 . 01 +0 .01 !0. 57 +0 . 63 !0 .01 - - - - - - -
1 Means followed by the same alphabet in each column are not s i grli!ic3ntly diff erent at 5~ 

level using ANOVA and Dunc sn' s multipl e range test (1955) . 
2 Data transformed to arc sine for statistical analysis . 
N.B. (1) Abbreviation explained under materials and methods . 

{11) R/P and P/A calculated based on data observed during first 4 weeks . 
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Host seed ' a 

.£ . album 

Q.cristata 

f . orientale 

~ ;.,.. 

Table 6.5d. Nutrient budget {Mean!S.D., in mg)1 o! !emale 
£ . bipunctatus on three host seeds. 

c IFU I A t p ' R ~ RCR 1 RGR iAe(%)c:: : t 

' I , I I 

30 . 37 a 1 . 70 a 28 .67 a 2 .09 a 26 .59 a 0 .68 a 0 .05 a 94 . 30 a 
+4 . 93 - +0 .08 - +4 .85 - +0 . 12 - +4 . 74 - +0 . 11 - +0 . 01 ,!0 . 67 -
27. 67 a 1. 68 a 25 . 99 a 1 . 90 b 24 .09 a 0 .69 a 0 .05 a 93 . 94 a 
+0 . 99 .!0 . 10 +0 .89 ,!0 . 22 ;!:0 .67 ,!0 .01 +0 . 01 !,0. 15 - - -
31 .64 a 2 . 72 b 28 . 92 a 2 . 37 c 26 . 55 a 0 .66 a 0 .05 a 91 . 34 b 
+4 .62 +0 . 27 +4 . 35 ,!0 . 05 +4 . 39 +0 . 10 +o .oo -t-0 . 41 - - - - - - -

~ 

R/P i P/A t 
I 

12 .64 a o.oa a 
;!1 . 55 +0 .01 -
12 .81 a 0 . 08 a 
.:!:,1 . 14 !_0 .01 

10.27 a 0.09 a 
+3 . 02 - ,!0.02 

1 Means followed by the same alphabet in each column are not significantly different at 5% level 
using ANOVA and Duncan's multiple range test (1955) . 

2 Data transformed to arcsine for s~tistical analysis . 
N.B. (i) Abbreviation explained under materials and methods. 

(!i) R/ P and P/ A calculated based on data observed during first 4 weeks . 
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Table 6 .6a . Estimation of basic nutrients and free amino~acid (m5/ g) ___, 

of di!.ferent host seeds of £ .• b1punctatus. 

Host seed l St~;;g~~-n! Nut;lti;e- !cHO/proteinl Lipid f Free amino 
1 protein l carbohydrateL __ ratio ! i acid 

c .al bum 39 . 23 a 414 . 95 a ... 10 .59 a 29 .85 a 20 . 42 a 

c . cristata 51 . 51 b 518 .43 b ... 10 .07 b 40 . 94 b 14 .49 b 

f.4!t-iental e 71 .54 c 350 . 17 c 4 .89 c 6 .88 c 33 .42 c 

Values followed by the same alphabet in each column are not signi­
ficantly different at 5% level using ANOVA and Duncan's multiple 
range test (1955) . 
N.B. Mean values have been presented . 

~ 
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Table 6 . 6b . Comparative estimation on some secondary compounds and 
moisture (in 9b) of different host seeds of £ . bipunctatus. 

i Phenol I ' I Host seed Tt\E 1 Condensed j Alkaloid Moisture 
I ' 1 tannin I 

£ . album 0 .89 a 0 . 46 a 2. 01 a 1.55 a 1 . 02 a 

c . cristata - 0 .34 b 0 . 46 a 0 . 38 b 0 .63 b 7.82 b 

f . orientale 0 . 35 b 0 .66 b 75 . 34c 0 . 36 c 7.41 c 

Values followed by the same alphabet in each col umn are not signi­
ficantly diff erent at 5;4 level using ANOVA and Duncan ' s multi ple ra.nge 
test ( 1955) • 
N. B. Mean values have been presented . 
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7 . DISCUSSION 

I . Host seed preference 

The mechan ism of host- plant selection in phyto­

phagous insects is a c omplex phenomenon involving host 

habitat finding , host finding , host recognition , accep­

tence and host suitability (Dethier. 1954) . Laboratory 

trials on host preference tend to produce more positive 

responses than is representative o! the wild animal. The 

relevant data arising out of restricted choice in 

laboratory experiment are the differences in the apparent 

palatibility among the host plants or host seeds tested . 

A more generalist feeder should discriminate less strongly 

in !avour of any particular species . but would still be 

expected to d i scriminate strongly against relatively 

unpalatable species ( Rowel l et al ., 1983) . 

Insect herbivores possess sensitive receptor 

system tha c allow them to detect a variety of phytochemicals; 

tws . within a host range the choice of a particular food 

i s usually dependent on its phytochemical composition. Some 

speci alized insects feed on plants generally conta1n1ng a 

particular category of allelochemical . Other more genera­

lized insect may avoid consuming certain plants because of 
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t heir allelochemical content and may choose others 

because of their energy and/or nutrient contents (Slansky, 

1992) . 

In seed preference behaviour, the extent to 

which seed quality influence host choi~e by seed-suckers 

is virtually unknown ( Slansky and Panizzi , 1987) . The 

saroe authors also indicated that the degree to which the 

heteropteran nymphs remain monophagous on the same species 

of plant throughout their development or switch to other 

host speci es , has apparently not been studied . 

An analysis of the host seeds and the correspon­

ding preference exercised by the seed-suckers showed that 

within a host range , the seeds with high protein, low 

carbohydrate, narro• CliO/protein ratio, low soluble tannin. 

(TAE), and high moisture were usually pre£erred (Fi gs. 12, 

23 & 34, Figs . 3, 14 & 25) . Seeds with hi gh phenol and 

soluble tannin and with a low moisture were least attrac­

tive. This supports the observation on some lygaeid species 

by Ananthakrishnan et al . (1 982) and Sanjayan and Anantha­

krishnan (1 987) , where a narrow C/N-ratio (• carbohydrate/ 

nitrogen) was computed for most preferred seeds. 

In one of the few studies Chaplin (1980) found 

that t he qualitative differ ence among seeds from different 

species of milkWeeds had some influence on host choice by 
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Oncopeltus; triglycerides and ether soluble compounds 

1n cotton seed (Saxena, 1969) and glycosides in milkWeed 

seeds (Bongers and Miiermann , 1973) are also reported to 

act as factors of seed-preference and phagostimulation 

1n cotton stainers and large milkweed bugs respectively. 

Moreover, it is kno·~ that other seed-coat factors {Eyles, 

1964; Beck et al .,1958) specially those acting as "token 

stimuli" may also play an important role in host-preference. 

The changing preference among different stages of some of 

the species studied here, possibly implies some f lexibility 

in feeding behaviour of the insect species being modi,!ied 

by inputs that include many features of food (i. e . colour, 

size, shape, text~e, t oughness, s eed coat quality and 

presence o£ conspecif!c individuals etc.), but proba bly i n 

the ma jority of the species the primary cues a re of c hemical 

nat ure (i . e . odour and taste) (Slansky and Rodr i guez, 

1987) . Further, the change in seed-preference may be 

connected with the changing nutrit ional r equirement s of 

t he insect species (Eyles, 1964) and dispersal and coloni­

zation of the new host plants by the advanced stages of 

some heteropt eran species (Slansky and Panizzi, 1987). Such 

host-plant shifts had also been observed in c.oreid species 

in connect ion with tracking of high conc entrat ed nutrient 

sources or frui t s (Mi t c hel l, 1980). 
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Although in the present study the lygaeid 

(§. hospes) and the pyrrhocorid (Q. koenigii) do show similar 

trend of preference in relation to the basic nutrients and 

thei r ratio (CHO/proteln), the absence of any such relation 

in the coreid species (f.bipunctatus) prevents a generali­

zation. Nevertheless , in most cases of seed-sucking t he 

relation of seed-preference and so~e of t he dietary compo­

nents of seeds can not be overlooked . It may be added t hat in 

a host-choice study .from South India, the same c oreid 

species (£.bipunctatus) was found to pre.!er seeds wi1lh high 

C/N - ratio and lipid level - possibly a departure from the 

normal trends (Chandrasekar, 1988) . Moreover , learning can 

also be important in food-selection (Lee and Bernays, 1988) 

specially those adapted to local crops. 

postembryonic development period and nymphal mortality 

The ultimate goal of nymphal stage is to produce 

an adult whose quality matChes its gene~ically determined 

potential . Species in the same and 1n different guilds 

differ in the development and growth subcomponents of their 

life history strategies and in the tactics by which t hey 

attempt to achieve this goal (Slansky and Rodriguez, 1987). 

The hypothesis that prolonged development is 

associated with poor nutr ition, posits that ther e is 
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selection for body size,and that given a nutritional 

constraints it takes a long time to attend a large size 

(Karban , 1984) . So , short development periods of nymphs 

clearly reflect better nutritional quality of seeds, as 

well as the higher utilization efficiency of the immature 

stages of the seed-suckers . The fast nymphal development 

could be related in all the three species belonging to 

three different f amilies , to seeds having high protein, 

narrow CHO/prote1n ratio, l ow phenol and low soluble tannin 

(TAE) ; whereas low protein, high CHO/protein rat14 , low 

quantity of free ami no acids , high soluble and condensed 

t annins could be linked with prolonged nymphal development 

periods . (r:_i gs . 12, 23 & 34, Figs . 4 , 15 & 26) . Almost 

similar r.elations between development rate and seed bio­

c hemistry are available for some more saed- feeders 

(S;anjayan and Ananthakrishnan 1987 , Mukhopadhyay and Saba 

1992a , b) . 

Further , some conclusive evidences that high 

nitrogen and low sugar levels of host seeds lead to faster 

nymphal development and gro,ith are available from works of 

Chaplin and Chaplin (1981) , Ananthakrishnan et al. (1982) 

and general remarks by Ananthakrishnan (1992) . Hi gh lipid 

content of seeds could also be related to shorter nymphal 

development period in oil- seed feeding lygaeid , Elasmolmus 

sordidus (Mukhopadhaya and Saba 1992b) . So , in a life cycle 
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strategy, prolonging nymphal development is possibly a 

means to increase overall food consumption while negotia­

t i ng a suboptimal diet. 

In the thre e seed- sucking species, an increased 

nymphal mortality is found usually connected with a low 

protein. high c arbohydrate, high CHO/ protein rati o , low 

free amino~cidstgenerally matched with a high phenol , 
"'-.J 

soluble and condensed tannins , alkaloid and low moi sture 

content of the seeds . These components being found at 

enhanc ed levels (increasingly low or high) in seeds of 

~.oeiba , possibly precluded completion of poste~bryonic 

development and gr adually resulted into 100% nymphal 

mortality (Fi gs . 12 , 23 & 34 , Figs . 5, 16 & 27) . The higher 

levels of tannins and alkaloids may lessen availability of 

protein through nutrient - allelochemlc interaction 

(Slansky , 1992) and specially through their binding property 

(Me Neill and Southwood , 1978) . Besides the role of these 

allelochemic factors specially tannins in feeding deterency 

and inhibit ion (Fraizer , 1986) , their adverse effects on 

t he activity of certain enzymes (Paakash , 1992) and their 

influence as gut epithelial and/or pharmacologic al toxins 

are also well established (Slansky,1992 ; Karowe ,1989). 



III . Reproductive performance and longevity 

Life time egg production of various seed-suckers 

ranges broadly , but such data have been seldom summarized 

within an ecological context that includes food charac­

teristics ( Slansky and Panizzi, 1987) . The quality and the 

available amount of food to mated female affect the extent 

of egg production indirectly through neurohormonal inter­

action and directly by influencing the ava ilability of 

energy and nutrients used in production of eggs (Johansson, 

1958; Odhiambo and Arora . 1973; Slansky, 1980a,b). 

In all the three species of seed suckers it 

was generally f ound that seeds with high protein, narrow 

CHO/protein ratio and high moisture supported more egg -

laying (Figs. 12, 23 & 34, Fi gs. 6 , 17 & 28) . Such a 

relation has also been found to exist in other seed -

.feeding lygaeid speci es (Sanjayan and Ananthakrishnan, 

1987. Mukhopadhyay and Saha, 1992a , b) . Usually the bugs 

feeding on seeds with high phenol , sol uble and/or condensed 

tannin and low moisture had reduced or no egg- production 

(e. g . ~.koenigii on ~.c eiba) . The role of these all elo­

chemicals 1n interfering with availability of nutrients 

both at ingestive, gut and postabsorptive levels are now 

known (Slansky , 1992 , 1993; Fraizer, 1986; Brattsten,1986), 
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moreover, l ow moisture may be a limiting factor for 

efficient food utilization even precluding egg laying , 

as bas been observed in seed/fruit feeding pentatomid 

bug , Nezara viridula (Panizzi and Meneguim, 1989). 

The reasons behind variation in male and !emale 

longevity of the concern species of bugs are intriguing 

and may only be generalized with caution 1n light of the 

nutritional qualities of their host seeds. Parameters 

regulating seed suckers longevity are several and poorly 

understood (Slanslty and Panizzi. 1987). The authors have 

referred to some case histories where reduced longevity 

of adults feeding on a certain .food was regulated by several 

causes inc luding the toxic effect of allelochemicals, poor 

nutritional composition causing the insects to rapidly 

utilize stored reserves , and even superior nutritional 

quality enabling females to achieve a high egg output, 

thereby shortening their life and many such other factors 

(Panizzi and Slansky, 1985). Nontheless, in the present 

study adult longevity seemed to get grossly affected only 

when the seed suckers were made to feed on some host seeds 

with major deficiencies (sensu 1!12) • But such generaliza­

tions have to be confirmed wit b more information and studies. 

• 
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IV . Mass budget and body weight 

A. Consumption 

Quantity of food consumed/ingested is influenced 

by a number of exogenous and endogenous !act ors. Among 

the host of factors that affect consumption,, food quality 

(e.g . nitrogen, water, and energy content) is an important 

one (Mu·thukrishnan and Pandian, 1987) . One of the chief 

acts of feeding behaviour , that determines a herbivore• s 

exposure to phytochemicals, is its quantitative food con­

sumption (C)~ and 1n particular, the body mass-relative 

consumption rate (RCR) . Many factors affect a herbivore• s 

feeding rate, incl uding not only envir onmental conditions 

but also attributes of the food (especially its allelo­

chemical and nutrient contents) and the animal (e.g . age , 

size,, sex , reproductive state ,. and activity level) (Slansky, 

1992) . 

For sake of intraspevific comparison within 

host ranges, most factors were kept the same excepting the 

host seeds . Consumption was found to be highest on seeds 

with low phenol , alkaloid and high moisture content . Some 

departure in femal e .§. hospes was not ed ., which consumed more 

of £ . s i gantea seeds to .§. melongena -- possibly an adapta­

tion for obtaining more prot ein from the former seed (rich 
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in basic nutrients) . Such shifts in host-seed consumption 

were not evident 1n immature and adult stage of ~.koenig!! 

and C. bipunctatus as they a1J./through showed high consump­

tion on prot ein- rich seeds of n . esculentus and f . orlentale 

1n their respecti ve host ranges. 

Rel ative consumption rate ( RCR) was found to be 

high for all the three species on seeds having low phenol 

and alkaloid contents. Further, the high rate could be 

related to seeds with low protein and high carbohydrate. 

Exception to this was C. bipunctatus. which maintained a 

high RCR even when feeding on protein rich food of f . orientale, 

but this seed , all the same,had the higher soluble and con­

densed tannin content . Increase 1n the consumption rate along 

with the decrease of the food nitrogen level and quality 
0£ 

!or sake A compensati on has been reported by Slansky and Feeny 

(1 977) , Kri shnan (1984) and Farrar et al. (1989) . A possible 

explanation for high RCR when feedi ng on apparently protein 

rich f .ori ent ale may be that the actual nitrogen (Protein) 

available to the insect may not be as evident in the seed's 

diet ary profile. It is known that during feeding (damage) 

of a food substance the reduction of the available protein 

may takes place due to allelochemic-nutrient (tannin-protein) 

interaati ons . (Me N elll and Southwood, 1978 and Feeny, 1969) • 

Such an explanation , however, needs veri!ication through 

further experimental findings . 
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B. Production and growth by wei ght 

Growth in animals involves conversion of extra-

neous matter in live tissue through the process of ingestion, 

digestion, absorption, assimilation, and synthesis. In 

addition to the energy cost of met abolism , these processes 

also require expenditur e of energy . Tot al growth includes 

somatic growth, exuviae and gametes (cbie!ly eggs produced ) 

in hemipterans . I n them the maximum growth atta1necl during 

the l arval stage i s maintained fo r sometimes after maturity 

with narrow fluctuations due to activities associated with 

reproduction (Muthukr1shnan and Pandian, 1987) . 

An increased overall production and total growth 

(wt . ) wer e evident 1n all stages of .§.hospes and £ . koenig11 

and .females of £ ._pipunctatus on seeds having high protein, 

1ov1 CHO/protein ratio along with high aminoacid and mois-

ture contents. 

Variation in both basic nutrients and no~utri­

tional components (allelochemicals) in food affect the 

amount and rate of food eaten, digested , assimilated, and 

converted into tissue/ growth (Slansky, 1982) . The poorest 

growth in body ·weight of nymphs of Spilostethus pandurus on 

gingelly probably reflectedthe paucity of basic nutrients 

(except lipid) and total amino a cids• whereas its perfor­

mance was just the reverse on nutritionally rich milkWeed 
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seed (Mukhopadhyay and Saha, 1992a), That nutritional ly rich 

quality o! seeds/fruits supported significantly higbee 

weight gain by nymphs leading to the heaviest adults, has 

been well documented for Nazera viridula when its nymphs 

were fed on the most preferred seeds of Leonurus sibiricus 

(Panizzi and Meneguim, 1989). 

In addition to life-style and £eeding pattern, 

the vast differences in the overall growth rate between 

species o! the same trophic level as well as those of other 

trophic levels can be accounted f or partly by food quality 

(Scriber and Slansky , 1981). Factors such as ~itrogen, water 

energy , mineral, and toxin contents of the .food signi!i­

cantly influence the overall growth rate through feeding 

rate (Mujbukrishnan and Pandian ,1987). 

It is worth not-tng that the relative growth -
rate (RGR) in relation to the nutritional quality of the 

host seeds kept varying in diff erent stages of the species 

under study. The IVth in star nymphs in general showed a 

higher RGR on seeds with elevated CHO/protein ratio or 

increased carbohydrate levels usually combined with a low 

phenol, condensed tannin, alkaloid and moisture (except 

f . bipunctatus , where RGR was higher despite elevated phenol 

and alkaloid levels). But RGR in Vth instars was generally 
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higher on seeds having a higher protein and low CHO/protein 

ratio along with a high free-amino acid level (except 

~.koenig!! where a higher CHO/protein ratio induced higher 

RGR) . Nonnutrient !actors were not found to uniformly 

i nfluence RGR in this stage , nevertheless , a low moisture 

content could be related to low RGR - values. RGR in males 

showed higher values on seeds having high CHO/protein_,low phenol & 

alkaloid contents, contrastingly in females higher RGR was 

recorded on seeds having low CHO/protein ratio and rich 

protein as well as amino acid levels . A high moisture could 

also be related to high RGR values. 

Such a variability of in relative growth rates 

from stage to stage and sex to sex in all the three species 

can not be readily explained . Their differential performance 

may be related to their variable adaptive strategy in meeting 

the vital requirement of the concerned stage , as such no 

generalized pattern of relative growth rate was evident. 

Age , temperature, stage and food availability 

are the potential factors that influence overall growth rates 

of insects (Mutbukrishnan and Pandian, 1987). Moreover, 

reduction in R.CR (relative consumption rate) and RGR could 

be the result of an alleloc hemical with deterrent/ antifeedant 

activity that lowered RCR, with a subsequent decline in RGR, 
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or alternatively the alleloc hemical may have pharmacologic 

activity that lowers RGR with a consequent reduction in 

RCR (Slansky, 1992) . Unfortunately , our understanding of 

the complex interactions between these r atio and efficien­

cies are very limited (S l ansky and Scriber, 1985). To add 

to the complexity , an allelochemical might have more than 

one mode of action against the herbivore . Thus, measures 

of quantitative food utilization must be interpreted 

cautiously (Slansky, 1992) . 

c. Maintenance cost (R/P} and production index (P/A) 

In seed-suckers, usually the short-lived forms, 

the predisposition t o develop on or in vicinity of food 

sources normally saves them the energy of seeking food, 

specially in the nymphs . However , the cost of nutralization 

of toxic substances 1n food plants and dealing with the 

intractable substances considerably decreases the net energy 

gain through feeding (Muthukrishnan and Pandian, 1987). 

Besides the cost of detoxification or neuralization of toxins 

in food , the very act of feeding, digesting , absorbing and 

excreting excess or imbalanced nutrients cost substantial 

energy which is reflected through an increased respiration 

or the ratio ( R/P),designated as'maintenance cost•. 
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In the present study, maintenance cost ( R/ P) 

in general, was higher at all stages on seeds having an 

elevated level of tannin (soluble/condensed), at times 

matched with an increased phenolic level. Exception to 

this was Vth instar of _2. hospes. 

In the range of host seeds of a species the 

production index (P/A) was the highest, atleast in the 

advanced nymphal instar and the female , on nutritionally 

rich seeds having high protein and narrow CHO/protein ratio. 

A !ew departures were however evident. The production index 

(P/A) when expressed in percentage amounts to net growth 

efficiency . This efficiency may vary widely even within a 

feeding category . The physiological bases for such wide 

variations and high growth efficiencies deserve a critical 

evaluation . Food quality , especially nitrogen,. water, and 

defense chemical contents of food plants 1n herbivores, 

energy content of food in foragers and the overall balance 

of nutrients in general, significantly influences growth 

efficiencies (Muthukrishnan and Pandian, 1987). 

V. Future di rection 

The present study tries to give a preliminary 
---.. --.. 

idea on seed sucker-host seed relations in terms of nymphal 
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and adult performance on their acceptable host ranges. 

Some of the generalizations done based on the represen­

tative species of three seed-feeding hemipteran !amilies 

may se a first hand attempt, atleast with the local 

populations of the pest species, nontheless is expected 

to be of great value in setting a direction. More elabo­

rate study needs to be underte~en in !utu.re with more 

of representative species o! the seed-feeding hemipteran 1'amilies 

specially with development of some ideal artificial 

or semisynthetic diet for these locally adapted species. 

This will throw-up the opportunity of manipulation o! their 

diet by addition and alteration of the basic as well as 

no~utritional (allelochemicals) components 1n such chemi­

cally d efined diets ; and thus help in better evaluation 

of dos~ependent performance of these hemipterans. Instead 

of venturing in the realm of speculation or making "educated 

gueses" while working with various seed-sucking species 

around the world, it would be ideal to go for designing a 

diet based on information on their host seed biochemistry. 

some idea of which c an be taken from the present study and 

studies held in other parts of the world . Expectedly such 

small findings, as are the ones in the present thesis, 

would help in developing a strong and useful future programme 

on host-plant resistance for such seed-sucking pests. 
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8 . S U M M A R Y 

1 . Seeds with high protein, low carbohydrate and narrow 

carbohydrate/ proteinffcHO) /protei~ ratio registered a 

higher preference by nymphs and adults of Spilostethus 

hospes and Pysdercus koenigii . No clear choice !or 

any particular seed was evident in Cletus bipunctatus; 

moreov er, its advanced nymphs showed a departure in 

preferring CHO- rich seeds . 

2 . Usual ly seeds with low soluble tanni n (TAE) and high 

moisture were pre! erred . 

3 . Least preference was largely shown for seeds with high 

phenol, TAE, and low moisture •. High condensed tannin 

and al kaloid affected preferenc e variably and no gene­

ralization was possibl e . 

4 . Postembryonic development period was short on seeds 

with high protein and narrow CHO/prot ein ratio . Faster 

nymphal dev elopment took pl ace on seeds with low quan­

t ities o! phenol and TAE, while the other nonnutrient 

components appeared to be variably rel ated to nymphal 

duration . 
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Conversely, prolonged nymphal duration or 

incomplete development took place mostly on seeds with 

low protein, high CHO/protein ratio , low amino-acid 
'-../ 

level , specially when matched with high TAE and condensed 

t annin. Incomplete development o! ~.koenigii on Bombax 

ceiba was poss ibly due to low protein , carbohydrate, and 

high CHO/ protein ratio, TAE and alkaloid values with low 

moisture of the seed . 

5 . Low protein , high CliO/protein ratio, and low aminoacid 

level of seeds could be related to high mortality in 

nymphs . Additionally, very hlgh phenol, TAE , condensed 

tannin, alkaloid and low moisture appeared to be respon­

sible for total nymphal mortality on ~.ceiba . 

6 . In all c ases , high !ecundity (total eggs laid/!emal e) 

seemed to be influenced by high protein, low CHO/protein 

ratio and high moisture . A resonably high phenol , TAE or 

condensed t annin and low moisture reduced fecundity. A 

very high CHO/ protein ratio with low lipid and aminoacid 

on one hand , and high phenol, TAE , condensed tanni.n, and 

alkaloid with low moisture of ~ .ceiba seeds possibly 

precluded egg laying . 
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7 . Egg-laying rate seemed to be a strategy adopted by 

the concerned species apparently independent of the 

dietary composition of the seeds. 

B. Hatchability was not significantly different on the 

host- seed range of a species . as such no influence 

of the dietary components W3s apparent . 

9 . Adult longevity did not seem to be much dependent 

on the nut ritional quality of the seeds, nevertheless, 

short life span of ~.koenig11 on seed ~.ceiba , appeared 

to be the adverse effect of the poor nutritional 

quality marked by very high CHO/protein ratio, lowest 

lipid ., am.inoacid and moisture with very high phenol , -
TAE, condensed tannin and alkaloid . 

10 . Wei ght gain was maximum on seeds with low CHO/protein 

r~tio , high aminoacid , and moisture. The lowest weight 

gain of species, specially of ~.koenigii on ~.ceiba 

was due to the deficient dietary quality of the seed . 

11 . Consumption was found t o be highest of seeds with low 

phenol , alkaloid , and high moisture content . Some 

variation in female .§. hospes was noted , which consumed 

more of Calotropis gigantea seeds to ~ .melongena 
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possibly an adaptation of the egg-laying mother for 

obtaining more protein from the former seed, rich 

in basic nutrients despite high phenol and condensed 

tannin levels. The advanced stages and both the sexes 

of ~.koenigii and £.bipunctatus showed consistently 

a higher consumption on protein-rich seeds. 

12. Relative consumption rate {RCR) was high on seeds 

having low phenol and alkaloid. liCR was high on seeds 

with high carbohydrate and. low protein. However, the hi9fl 
ny .. ;nc 

RCR-value of £.bipunctatus~on f.orientale was a 

departure, the latter being rich in protein but at 

the same time having the highest TAE and. condensed 

tannin values. 

13. All stages of .§.hospes, ~.koenig11 and females of 

£.bipunctatus showed highest production (weight gain) 

on seeds with high protein and low CHO/protein ratio. 

specially when combined with high aminoacid and 

moisture. 

14. Relative growth rate (RGR) a 

* Generally in IVth instar (RGR) was higher on seeds 

with high CHO/protein ratio or carbohydrate content 

. ' .. ! 

_ .. ,-.-. 

• 

.. 
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along with a low phenol, condensed tannin, 

alkaloid and moisture (except in £ . bipunctatus on 

Chenopodium album where RGR is high despite higher 

phenol and alkaloid) . 

* RGR in Vth 1nstar was higher in general on seeds 

having a high protein and low CHO/protein ratio and 

specially a very high aminoacid level (except in 

_!2 . koenigi1 , where a higher CHO/protein ratio induced 

more RGR) . Non-nutritional factors were not found 

to uniformly influence t he RGR., however, a low mois­

ture content of the seeds was related to low GR. 

* RGR in males showed higher values on seeds having 

high CHO/protein ratio ., low phenol , and alkaloid 

levels . 

* RGR in females was high on seeds r ich in protein and 

low in CHO/protein ratio . A relatively high aminoacid 

and moisture were , in general , colllJllon !actors 

related t o higher RGR. 

15 . Production was t he highest in all stages of ~. hospes 

and ~.koenig!! and female of Q. bipunctatus on seeds 

rich in protein and low .£n CHO/protein ratio . Some 

anomaly , however , was noted in nymphs and adul.t male 
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of Q.bipunctatus where the highest production in 

IVth instar took place on carbohydrate rich seeds 

f ollowed by Vth and adult male on a seed only r ich 

in lipid and aminoacid (£.al bum) . 

16 . Hi ghest producti on index (P/A) for IYth &Vth nymphal 

instars of all the species showed consistent results 

on the same seeds but a variat ion was noted in males 

and females of ~.koenig!! and £ . bipunctatus . 

17. Malntenance cost ( R/ P) was higher in all t he three 

species and stages on seeds with higher tannin content 

(soluble/condensed)also when at times matched with 

higher phenol level. However, some departure was nota­

ble in the Vth lnstar of ~ . hospes. 
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9 . HIGH LIGHI' S 

Salient features and findings of the study 

* Only more conclusive findings based on the performance 

of three seed-feeders representing three heteropteran 

families on their host - seed ranges are given below. 

* Usually host- seeds with high protein, low carbohydrate, 

narrow carbohydrate/protein ratio , low soluble tannin 

(TAE) and high moisture were preferred. 

* Postembryonic development period was generally short 

on seeds with high protein, nar row carbohydrate /protein 

ratio , low phenol and soluble tannin. 

* High mortality saemed to be r el ated to host-seed with 

low protein , high c a rbohydrate/protein ratio , low amino­

acid, high phenol , soluble tannin, condensed tannin, 

alkaloid and low moisture . 

* High fecundity apparently was in!luenced by high protein, 

low carbohydrate/protein ratio and high moisture. 
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* High production in general was recorded on seeds 

with high portein , low c~rbohydrate/protein ratio, 

high amino--acid and moisture . -
hi~h 

* Maintenance cost (R/P) was recorded"on seeds with 

higher tannin content (soluble/condensed) combined 

with high phenol level . 

* It could be understood that ! air performance of the 

seed- feeders were commonly related to bett •r values 

of aeeda,rich in basic nutrients specially t he protein 

level with a reasonably ~ow levels of allelochemics. 

However , some departures from the above bases f or 

particular stage, sex and species proved the diversity 

in adaptive strategy that also exist . 
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PERFORMANCE OF THE POLYPHAGOUS PEST, SPILOSTETHUS 
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ABSTRACT 

Spilo.stelhus pondunu (Scopoli) was found to utiliz.e mature seeds of Calotropis gigantea, Solanum 
rMIOnleM, Sestlmum indicum and Helianthus annuus as food. A comparative study of various aspects 
of bioloav of this pest species, Uke seed-preference, h atchability, nymphal weisht, development period, 
morta..tuy, lonievity and fecundity, that act as indices for nutriuonal values of the above seeds, were 
cooducted under the same physical conditions. The basic nutrients, free aminoacids, and the phenol'content 
of the seeds were biochemically analysed for a better understanding of the nutritional values of the seeds 
and tbetr relations witb the differential perfonnance of the species. The study apparently revealed that 
variations of the basic nutrients, especially storage proteins of seeds, might 'be a major controlling factor 
of the perfor!JWlce of the species. Total free amin<'acid content of the seeds might also be a supplementary 
nutritional factor which reau.Jate the perfonnance. Higher level of total phenol seemed to influence fecundity 
and !resh body weiaht unfavourably despite the presence of fair proportion of basic nutrients, 'as was 
the cue with sunflower seeds. So, suboptimal performance could result from certain proporuons and 
compositions of the nutrients and allelochemicals of the ingested seeds. Nonetheless, the dietary infonnantion 
tvt.ilabk on tbe 1CIIOth bas yet to be related more meaningfully to the nutritional ecology of seed-sue~ bugs. 

lUJ wonb : Performance, Spilostethus pandunu, host seeds. 

INTRODUCTION 

Influence of seed~feeding on growth and reproduction of lygaeid bugs has been 
documented by Eyles (1964), Kugelberg (1973), Janzen (1978), Slansky (1980, 1982), 
Mukhopadhyay (1985) , Sanjayan and Ananthakrishnan (1987) and many other 
workers . In India, the crop plants attacked by the polyphagous mj1k.weed bugs, 
Spi/ostethus pandurus (Scopoli), belonging to the subfamily Lygaeinae, are Gossypium 
Mrbaceum L. (Kcy>as Cotton) (Mv.weii-Lefroy, 1909). Sorghum vulgare Pers. 
(SorghUII)) and Capscium jrutescerrs L. (Chillies) (Fletcher, 1921), Solanum 
melongena L (brinjaJ), Hibiscus escu/entu.s; L. (Lady's finger) and Phaseolt1s mungo 
L. (Black Gram) (Nair, 1975) and Sesamun indicum L. (GingeUy) (fhan~avelu, 1979). 
The non-economic alternate host~plant is Calotropis gigoJntea R. Br. (Milkweed), 
on which some aspects of bioecology of the speices have been studied from India 
by Bhattacharjee (1959) and Mukhopadhyay (1983, 1985). Helianthus annuus L. 
(Sunflower) seed has· been suggested to be a standard food for rearing most lygaeid 
bugs (Malipatil, 1979). 
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The eftects of variation of the values of diets can be measured in terms of growth, 
de-<elopment, reproductive performance, mortality, longevity, and morphological 
abpormalities (Singh, 1977). Seeds of four hosts, milkweed, brinjal, gingelly, and 
sunnower were chosen as food for S. pandurus in the present study . 

Host preference and selection are based on the insects sensory system, which 
detects and decodes the cues of the host-pll!Ots.(Deithler, 1982). Hence, an expenment 
was designed to understand the ability of S. pandurus to orient and exercise its degree.. 
of preference for four host-seed choic:s. Recause growth of an insect is affected by 
variation in both nutrients and non-nutritional components (allelochemicals) in food 
(Siansky, 1980, 1982) and because little is known about how seed secoundary 
compounds affect the bugs that feed on mature seeds (Janzen, 1978) , an attempt was 
made to analyse the basic nutrients along with total free aminoacids and total phenol 
content of the host-seeds. Such a dietary profile might help in better understanding 
the performance of S. pandlfrus in relation to the nutritional status of the different 
host-seeds in question. Information on nutritional ecotogy of seed-suckers has direct 
applied value because of the significant pest status· of many species (Slansky and 
Panizzi, 1987). 

MATERIALS AND METHODS 

S. pandurus was reared in plastic containers (5.5 x 4 em) at 30 ± 1 °C, 80 ± 20Jo 
RH, and L:D 12 hours using four host-seeds, milkweed, brinjal, gingelly, and husk 
sunflower. Seeds and water in siphon were provided ad libitum. All tests were carried 
out with population of the species raised separately on the respective seeds. 

Orientation response and food-preference tests were carried out, with a little 
modification, after Sanjayan and Ananthakrishnan (1987) in an 'X'- shaped glass 
apparatus with four separate categories: (I) early nymphs (2nd and 3rd instars), (II) 
advanced nymphs (4th and 5th instars), (III) males, and (IV) females. Biochemical 
analyses of the dietary components have mostly been done with locally available seeds. 
Extraction and estimation of storage proteins were done after Draper (1976) and Lowry 
eta/., (1951). The nutritive carbohydates were extracted imd assayed by using 80% 
ethanol, and starch after treating with HCl, according to Ananthakrishnan (1990) 
and Plummer (1979). Extraction of total lipid and its gravimetric estimation were done 
using the standard technique with petroleum ether (Ananthakrishnan, 1990). Total 
phenol for seeds could best be assayed by using methods suggested by Hori (1974). 
Free arninoacids were extracted a.'1d estimated after Draper (1976) and Plummer (1979). 
For fresh body weights a monopan electrical balance (0.01 mg sensitivity) was used . 
Observations were taken with 15 fresh replicates for each nymphal stage and 10 
replicates for males and females on all four host-seeds. Adult weights were recorded 
weekly for 4 weeks (with at least 50% of the original number of specimens surviving). 

RESULTS 

Seed preference by different stages (Table 1) 

Food-finding and seed-preference experiments indicated that, excepting the adult males, 
a preference f9r milkweed seeds was shown by the females, the early, and the advancM 
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Table I 

Seed preference' of different stage and sexes of S. pandurus with p~:rcentage preference (Pr .) 

Early nymphs (n = 20) Advance<~ nymphs (n "" 20) Male (n = 20) Female (n = 20) 
Host-seed 

Mean ± S.E. Pr. Mean ± S.E . Pr. Mean ± S.E . Pr. Mean :t S.E. Pr. 

Milkweed 6.2 ± 0 .64 31.00 7.0 :t 0 .65 35.00 5. 1 :t 0 .73 25.50 3.8 :t 0 .24 19.00 
a a a a 

Brinjal 3.3 :t 0 .32 16.50 2.3 :t 0.40 11.50 4.1 :t 0.54 20.50 2.6 :t 0 . 15 13.00 
be b a b 

Gingelly 2 . 7 :t 0.43 13.50 2.6 :t 0.29 13.00 2 .8 :t 0.44 14.00 2.7 ± 0 .28 13.50 
b b a b 

Sunflower 3.5 :t 0.29 17.50 3.6 :t 0 .60 18.00 3.6 ± 0.55 18.00 3.1 ± 0.39 15.50 
be be a ab z 

Blank 4 .3 ± 0 .38 21.50 4.5 ± 0 .32 22.50 4 .4 ± 0.70 22.00 7.8 ± 0.28 39.00 
c c a c 

1 Means followed by the same lower case letter or alphabet in each co lumn arc not significantly different at 5"7o level using ANOVA and Duncan 's multiple .., 
range test ( 1955). 

.:: 
Table 2 

Post embryonic development period (Days, Mean ± S.E .)1 and nymphal monality ('lo) of S. pondurus on fo ur different host-seeds. 

Host-seed 1st instar 2nd instar 3rd instar 4th instar 5th instar T otal nymphal Total nymphal 
development period monality ('lo) 

Milkweed 3.04 ± 0 .04 3.00 ± 0 .00 2.24 ± 0.13 3.52 ± 0 .17 4.48 ± 0.17 16.24 ± 0.13 16.67 
aA aA aB a~C aD a 

Brinjal 3.78 ± 0 . 15 3.17 ± 0 .12 2.50 ± 0. 12 4 .12 ± 0.16 6.06 ± 0 .24 19.06 ± 0.24 40 .00 
a A aA abcB abc bD b 

Gingelly 4 .30 :t 0.52 5.60 ± 0.34 2.74 ± 0 .15 4 .21 ± 0 .19 6.68 ± 0.34 23.47 ± 0 .74 36.67 
bA bB ace bA cO c 

Sunnower 3.00 ± 0.00 2 .21 ± 0 .15 3.07 ± 0 .12 3 .46 ± 0 .19 5.54 ± 0.18 17. 15 ± 0. 16 13.33 
a A cB cAC cC bD d 

1 Means follo wed by the same lower case letter in eac h column ana same upper case letter in each row are not significantly different at S'Vt level using ANOVA 
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and Duncan 's multiple range test (1955) . w 
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nymphs. Sunflower seeds were little preferred to the blank ~d (control) by all stages, 
except the females. BrinjaJ and gingelly seeds were hardly distinguished by the adults 
o r the advanced nymphs. 

Nymphal development period and mortality (Table 2) 

The post embryonic development period was the shortest on milkweed seeds, closely 
followed by that on sunflower . On these two seeds the mortality percentage was also 
appreciably low. Nymphal development was lengthened on . brinjal seeds with tne 
highest percentage of mortality, which was slightly lower on gingelly seeds; but 
nymphal development took the longest on this seed. 

Reproductive performance and longevity (Table 3) 

No significant difference in adult longevity was evident on any of the four seeds, 
except the female on brinjal seed, where the mean length of life was relatively reduced. 
While the oviposition period and fecundity were by far best on milkweed Seeds, these 
were insignificantly moderate on the other seeds. Percentage hatchability, however, 
was not affected significantly. 

Nymp'itlJI body weight (Table 4) 

In general the trend of increase in the fresh body weight of the nymphs was apparent 
on all four seeds . While there were quite appreciable change in the body weight noted 
in the first to second instar, a significant change also occurred in advanced instars. 
In all immature stages of S. pandurus a significantly higher weight gain was observed 
on milkweed seeds . The poorest weight gain was recorded for the instars growing 
on gingelly seeds. 

Adult body weight (Table 5, 6) 

The fresh body weights of adult males differed significantly on all ·seeds, except 
1st day males rea1ed on brinjal and sunflower seeds. In all males the body weights 
subsequent to the 1st day were lower on all seeds, at least until the 22nd day, when 
recovery of weights (gain) was recorded on milkweed and brinjal seeds (Table 5). 

The trend for.femaJe body weight was variable . Steady gain over a month (expect 
15th day) was noted on milkweed an~ brinjal seeds . A reverse trend was noticed on 
gingelly and sunflower seeds, where weights decreased frotn or remained the same 
as the initial weight. The final weight gain at the end of the month was by far the 
highest on the milkweed seeds (Table 6). · 

Biochemical analysis of some dietary components (Table 7) 

Storage seed protein (the sum total of albumin, globulin, glutelin, and prolamin) 
was in highest quantity in milkweed. Next in order was sunflower, then brinjal, 
and the poorest content was in gingelly. Total nutritive carbohydate (the mono-, 
oligosaccharides, and starch) was highest in milkweed seeds, closely followed by 
brinjal, gingelly, and sunflower seeds. Oil seeds of gingeUy had the most lipid, closely 
followed by sunflower seeds. Milkweed and brinjal seeds had low but significantly 
different lipid contents. Total phenol content of sunflower seed was maximum, 
followed by a significantly lower amount in milkweed. Brinjal and gingelly seeds had 
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Host-seed 

Milkweed 

Brinjal 

GingeUy 

Sunflower 

Jr 
~ 

Table 3 

Reproductive performance and longevity (Mean ± S.E., N = 10)1 of S. pandurus on four different host-seeds . 

Oviposition period Fecundity .,o hatchabilitr Female longevity Male longevity 
(days) (per pair) (per batch) (days) (days) 

29.30 :t 2,92 1616.40 :t 169.89 70.37 :t 2.55 38.00 :t 3.52 54.38 :t 6.22 
a a a a a 

11.40 :t I. 96 192.50 :t 35.85 70.44 :t 3.80 24.10 :t 3.60 49.80 :t 8.58 
b b a b a 

17.60 :t 2.09 143 .00 :t 30.00 64.79 :t 4.45 44.20 :t 5.44 45 .20 :t 1.66 
b b a a a 

14.40 :t 1.51 321.60 :t 76.12 71.54 :t 4.18 41.20 ± 1.97 44 .80 :t 2.92 
b b a a a 

~ 

z 
c: 

1 Mean~ followed by the same lower case letter in each column are not significantly different at se;. level using ANOVA and Duncan·~ multiple range test (1955). 0 
2 Data transformed to arcsine for statistical analysis. 

Table 4 

Change in fresh body weight (mg) by th~ nymph of S. pandurus on four different host-seeds (Mean ± S.E., N = 15)1 

Hof t-seed 1st instar 2nd instar 3rd instar 4th instar 5th instar 
-

Milkweed 0.27 ± 0.00 4.25 ± 0.23 7.36 ± 0.16 33.09 ± 1.27 85.85 ± 3.49 
aA aB aC aD aE 

Brinjal 0 .21 ± 0.00 1.84 ± 0.11 5.06 ± 0.55 21.40 ± 1.20 53.25 ± 0.62 
bA bB bC bD bE 

Gingelly 0 .21 ± 0.00 1.55 ± 0.18 3.70 ! 0.45 14.19 ± 1.06 37 .42 ± 0.95 
cA bB bC cO cE 

Sunflower 0 .22 ± 0.00 2.85 ± 1.10 3.84 ± 0.26 15.48 ± 1.00 66.98 ± 3.99 
bA cB bC cO dE 
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1 Means followed by the same lower case letter in each column and same upper case letter in each row are not significantly different at 5.,, level using ANOVA v. 
and Significant difference between individual pair of means. 
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Table 5 

Fresh body w~ight (mg) of adult male of S. pandurus of different ages (Means :t S. l:.. , N = 10)1 fed on di ff~r~11 t -host-s~s. 
0\ 

?> 
Hos1 -seed 1st Day 8th Day 15th Day 22nd Day 29th Day 7 

2 
"' :t 

:vlilkweed 100. 18 :t 2.24 95.54 :t 1.58 89.92 :! 1.64 96.66 :t 2.23 102.87 :t 3.64 0 
"0 

a a a a a > 
~ 

Brinjal 78.o7 ± 3. 19 76.93 :t 2.88 76.97 :! 3.36 76.64 ± 4.14 85.82 :t 3.59 -< 
b b b b b > 

-< .. 
Gingrlly 5 1. 77 :! 2.36 40. 13 :t 2.09 45.2:! :t 4.35 44 .64 :t 2.24 

:::0 - 0. 

c c c c != 
Vl 

Sunnower 80.19 :! 3.43 68.28 :t 3.91 65.85 :! 3.42 61.39 :t 5.38 58. 11 :t 5.36 
)> 
:t 

b d d d c )> 

:vleans followed by the ~a me lo"~r case l~ll~r in ~ach column are not significantly d ifferent at 5"'o l~v~l using A NOVA a nd Duncan's multiple range test ( 1955). 

Table 6 

Fre~h body weight (mg) of adult female of S. pandurus of different ag~s (Means ± S. E., N = 10)1 fed on different host-seeds. 

Host-seed 1st Day 8th Day 15th Day 22nd Day 29th Day 

:vlilkweed 94.30 ± 5. 18 101.10 ± 2.83 96.38 :! 4.23 102.73 :t 5.71 107.30 :t 6. 18 
a a a a a 

Brinj al 73.05 ± 1.63 85.05 :t 2.96 80.96 :t 3.91 81.2 1 :t 3.83 89.49 :t 4.49 
be b b b b 

Ging~lly 63 .04 :!: 3.01 40.88 ± 1.47 38.43 :t 1.4(; 40.57 ± 1.74 
c c c c 

Sun nower 83 .84 :t 3.76 78.84 :t 3.86 78.59 ± 1.73 74.92 :t 0.88 72.21 ± 0.79 
ab b b b c 

1 Means followed by the same lower case le11er in each column are not significantly differenJ at 50/o level using ANOYA and Duncan's multipl~ rang~ test (1955). 
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Table 7 

Biochemical estimation (Means ± S.E., mg/ g, N == W of different host-seeds of S. pandurus. 

Ho~Heed Total Morage Total nutritive Total lipid Total phenol Free aminoacid 
protein carbohydral~ 

Milkweed 196.32 ± 1.07 1.59.47 '! 0.59 170.Q7 ± 2.95 13.71 ±O.o7 12.22 ± 0. 11 
a a a a a 

Brinjal 128.28 ± 0 .35 150.33 ± 3.05 144.62 ± 0 .92 8.31 :! 0 .10 S.19 ± 0.13 
b b b b b y 

Gingelly 11 2.91 ± 0 .59 141.58 ±. 0.53 411.75 ± 0 .9.5 7.94 t 0.16 4.74 ± 0.33 
c c c c b 

Sunnower 159.95 ± 0.64 137.48 ± 0.46 316.12 ± 2.96 22.55 ± 0.09 31.10 ± 0.11 
d d d d c 

1 Means followed by the same lower case letter in each column are not significantly different at S'lt level 
using ANOVA and Duncan's roultiple range test (1955). 

a low phenolic level, about one third of that of sunflower. Free aminoacids were 
present in very large quantity in su.nllower seeds. Milkweed seeds had a moderate 
but significantly higher amount than brinjal and gingelly seeds. 

DISCUSSION 

In seed-preference behaviour, the extent to which seed quality influences host choice 
by seed-suckers is virtually unknown (Siansky and Panizzi, 1987). Chaplin (1980) 
found that qualitative differences among seeds from different species of milkweeds 
had some influence on host choice by Oncopeltus. However, the present study revealed 
that besides uniform predilection for the milkweed seeds, the choice or the nature 
of preference varied amongst stages and sexes. In some cases, the preference noted 
for two or more seed.s was insignificant, a fact also reported for another seed-feeding 
lygaeid, Elasmolomus sordidus by Sanjayan and Ananthakrishnan (1987). 

The short development period and the low mortality on milkweed and sunflower 
seeds clearly reflected the nutrional quality of both these seeds, as well as the utilization 
efficiency of the immature stages of the bug. The greater amount of storage protein, 
nutritive carbohydrate, and free aminoacids of the above seeds as compared to brinjal 
and gingelly seeds might be responsible for the better performance of the nymphs 
on the former seeds (Table 2, 7) . In a similar observation on Nezara viridula. Panizzi 
and Meneguim (1989) reported low total nymphal mortality on Brassica katber and 
Leonurus sibiricus fruits, and short development time, particularly on the former 
food, indicating their better suitability for development. 

Despite similar longevity of the adults on milkweed and sunflower seeds, the 
prolonged oviposition period and highest fecundity on milkweed seeds signified that 
these t.ad an edge over sunflower seeds . lt is known that glycosides of milkweeds 
are phagostimulatory to the seed-sucking milkweed specialist , Oncopeltus jasciatus 
(Bongers and Mliermann, 1973). Futher, the higher phenolic content of the sunflower 
seeds might also be responsible for reproductive interference, since implication of 
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phenol in the ovarioles is certainly known (Banerjee and Haque, 1985). The poor 
performance of the females on gin~ellv and brinjal seeds might be due to the low 
nutritional quality of these seeds (Table 3, 7). Slansky and Panizzi (1987) in a similar 
observation on 0. fasciatus found that delay in onset of oviposition, low egg 
production, and development periods were influenced by the poor quality of food 
and a cons'!quent reduction in feeding rate. 

Variation in both basic nutrients and noR-nutritional components (allelochemicaJs) 
in food affect the amount and rate of food eaten, digested, assimilated, and converted 
into tissue/ growth (Slansky, 1982). The poorest growth in body weight of nymphs 
on gingelly probably reflects the paucity of basic nutrients (except lipid) and total 
free aminoacids, whereas the performance was just the reverse on nutritionally rich 
.milkweed seeds (Table 4, 7). That nutritional quality of the seedi fruit supported 
significantly higher weight gain by nymphs leading to the heaviest adults (freshly 
eclosed), had been well documented for Nezara viridula, when its nymphs were fed 
on the most preferred seeds of Leonurus sibiricus (Panizzi and Meneguim, 1989). 

Oncopeltusfasciatus adults, when kept on reduced rations (seed wt./week),lost 
weight (Slansky, 1980). The same author also noted that recovery of reduced body 
weight could occur by a compensatory mechanism through enhanced food 
consumption (cumulative) after a certain period. Farrer et a/. (1989) also concluded 
that insects feeding on foods of lower nutritional quality often show higher rates of 
consumption than similar insects feeding on more nutritional foods. Insects may 
therefore compensate for lower food quality by increasing consumption to obtajn 
sufficient nutrition for development. Therefore, the recovery of body weight of 

· S. pandurus males, noticed on the 22nd day on milkweed and brinjal seeds, may be 
a parallel situation . 

From the limited knowledge of the nutritional requirements of seed-suckers and 
the allelochemicals that influence their pre feeding behaviour and post feeding 
performance, there seems to ~e great potential in developing resistant seed-crop 
varieties that differ in nutritive of allelochemical content, in physic.al/ structural 
features, or in other ways. Unfortunately, much information on nutritional ecology 
of seed-sucker pest species necessary to develop improved means of manipulation 
and control is lacking (Slansky and Panizzi, 1987). The present work on S. pandurus 
might furnish some information useful for a new approach towards better management 
of this pest species. 
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ABSTRACT 

An e~perimc:nl was conducted during 1989-91 to study lhc nutritional value of seeds of sesame 
(Sesa11UU11 illdicum L), aroundnut (Arachis hypogaea 1 ~ ). wheal [fri1icum atslivwn L emend. Fiori & 
Paol.) and peepal (Ficf4S rcligiosa L.). Relationship between nutritional valuc.s of host seeds wilh 
performance of adults and nymphs of seed bug (Elasmolomus sordid.u (F•br.)) was also s11Jdied. Variation 
in lhe basic nutrients, specially storage protein and I ipid, modulaiCd some of iu life proc:esses lilce 
~t~bryonic development period and fecundity. 1be influence of lhc total phenol content of lhe seeds 
on host preference: and mortality wu apparent. 

Seed bug [Eiasmolomus sordidus (Fabri­
cius 1787)] is a serious post-harvest lygaeid 
pest of sesame (Sesamum indicum L.) (Nair 
1975), groundnut (Arachis hypogaea L.) (Nair 
1975) and wheat (Triticum aestiYum L. 
emend. Fiori & Paol.) (Maxweli-Lefroy 
1971 ). As a seed depredator, it is also well 
known from the habitat of fig litter including 
pcepal (Ficus religiosa L.) (Muldlopadhyay 
1989) and some ol.her hosts (Chopra and Sin­
gal\982). 

The effect of variation in die·t is measured 
in terms of growth, development, reproduc­
tion, mortality, longevity and morphological 
abnormalities (Singh 1977). Since sufficient 
information is not available from eastern India 
on the nutritional quality of these host seeds 
and th~ir relationship with the various biologi-

1Scnior Lecturer, 1Rcsearch Fellow (Council of 
Scie ntific and Industrial Research), Department of 
Zoology 

cal criteria like seed preference, development 
and reproduction of E. sordidus, an investiga­
tion was conducted. 

MA TI.RIALS AND METiiODS 

Elasmo/omus sordid us was reared in plas­
lic vials on sesame, groundnut, wheat and 
pccpal seeds. Sufficient food and water were 
provided. Observations were taken on 30 
replications, on insects reared at 30°C, 80% 
relative humidity and in dark. The work. was 
done during· 1989- 91. 

Food preference was tested as per San­
jayan and Ananthalcrishnan (1987) in an X­
shaped glass apparatus in subdued light at 4 
stages of the insect, viz early nymph, ad­
vanced nymph, male and female. The seeds of 
locally available varieties were biochemically 
analysed. Storage proteins were exb"acted and 
estimated a<> per the methods of Draper ( 1976) 
and Lowry et al. (1951) respectively. The 
nutritive carbohydrates (monosaccharides 
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and oligosaccharides) were extracted by using 
80% ethanol (Ananthakrishnan 1990), and 
starch was exlracted after hydrolysing with 
HCI (Plummer 1979); and both these were 
assayed colorimetrically. Total lipid was 
extracted by petroleum ether and was 
grav imetrically estimated (Ananlhakrishnan 
1990). The total phenols for seeds were ex­
tracted and assayed (Hori 1974). Free am ino 
acids were extracted (Draper 1976) and es­
timated (Plummer 1979). 

RESULTS AND DISCUSSION 

The adult males, females and early nymphs 
showed choice of seeds. But the advanced 
nymphs showed no clear choice (Table 1). 

The post-embryonic development period 
of the pest differed significantly, except that 
on wheat with that of groundnut and sesame 
(Table 2). It indicates better adaptation of the 
local population to sesame seeds. However, 
sesame did not support long life of both the 
sexes. Longevity was the highest on wheat, 
followed by groundnut and pcepal. When 
reared on wheat, the onset of egg-laying was 
delayed and oviposition period was protracted 
(Table 2). The average fecundity per pair was 
the maximum on sesame, followed by 
groundnut, wheat and pcepal. These results 
indicate the nutritional potential of th_e 4 host 
seeds in general. 

Table 1 Seed preference of different suages and sexes of seed bug in 4 host seeds 

I fos r seed E•rf;r: n~~hs Advanced n;r:m~hs Adult (m~le~ Adult ~female~ 
X+ SE P reference X+ SE Preference X+ SE Preference X+SE Prcference 

(%) (%) (%) (%) 

Sesame 4.2•b + 0.5 21.0 3.9· + 0.7 19.5 S.5• + o.6 27.5 6.2"! 0.8 31.0 

<iroundnut 4.1•b!. 0.4 20.5 5.1· + 0.7 25.5 2.9bc + 0.2 14.S 4.4111 + 0.6 " 22.0 

Wheat 3.9· + 0.5 19.S 3.7· + 0.3 19.0 5.3· + 0.9 26.S S.3111 + 0.6 26.S 

Pccpaf 5.5b + 0.4 27.5 4.ct + 0.7 20.0 4.8•b + 1.0 24.0 3.5b + o.s 17.5 

Control 2.3< + 0.5 II .S 3.2· t 0.4 16.0 !S + 0.3 7.5 0 .6< + 0.3 3.0 

Means followed by the same letter in each column are not significant.ly different at I' = O.OS, using analysis of 
variance and Duncan's multiple range test 

Table 2 Comparative pcrformMncc (mean ! SE) of seed bug on 4 different hos;t seeds 

I lost seed Total nymphal Oviposition Fecundity/ llatchahility/ Male female Total 
period (days) period/pa ir pair batch(%) longevity longevity nymphal 

(days) (days) mortality 
(%) 

SC~Mme 20.6. + 0.1 20. 1" + 2.2 456.1' + 48. 1 47.8• + 2.1 33.9" + 2.2 31.6' + 3.0 40.0 

Groundnut 22.9b + 1.0 21.8" +2.3 439.7. 't 43.4 5,2.5" !. 3.0 35.2"b + 2.7 33.3'! 2.9 53.3 

Wheat 2 1.9"b + 0.5 29.4b + 2.0 237.2b + 19.0 48.9" + 1.\1 40.Sb + 2.7 40.Sb + 1.7 46.7 

Pecpal 26.8< + 0.8 22.2' + 0.8 82.if + s.s 48.6' + 2.9 32.11 + 1.8 28.5' + 0.8 60.0 

Means followed by the same letter in each column are not significantly different at P = 0.05, u'ing cnalysis of 
variance and Duncan's multiple range test 
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and high fecundity but also showed high mor· 
tali ty and reduced longevity . This is cor· 
roborated by the general view that superior 
nutritional composition allows the females to 
achieve a high egg output, thereby shortening 
their life ($Iansky and Panizzi 1987). Lo•., 
l ipid content of seed diets did not 'lppcar to 
have much impact, as found in red cotton bug 
[Dysdercus lcoenigii (Fabricius)] (Saxena 
1969). However, feeding on seed containing 
the highest amount of lipid (viz sesame) 
(Table 3) showed shortest post-embryonic 
development, highest fecundity and lowest 
mortal ity. It indicates that lipids possibly sup· 
port vital life processes o f £ . sordidus. 
Slansky and Panizzi ( 1987) reported that the 
growth of seed bugs was not significantly 
affected by a wide range of concentrations of 
at least 10 essential amino acids (6-12 Limes 
or more). In a findi ng similar to that of the 
above, the highest concentration of free amino 
acid in groundnut and lowest in sesame 
(Table 3) seeds had no appreciable impact on 
the li fe process (Table 2) and seed preference 
of the bug. 
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