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A new species of Trichogrammatoidea which is being described by  H. NACARAZA 
as T: armigera, has been reared from eggs of Heliothis armigera on Polianthes 
tuberosa and from those of an unidentified Lepidopteron on Ca]anus ca]an; In 
the laboratory the parasi te was successfully bred on Corcyra cephalonica, Achaea 
/anata, Gnorimoschema operculella and Plutella xylostella; i t  did not  show any 
perceptible preference for any of these hosts. I t  also parasit ised eggs of Spodoptera 
litura, hut  al though development  proceeded to the adul t  stage, adults failed to 
emerge, suggesting unsui tabi l i ty  of this host. 

The males of T. armigera are found to exhibi t  dimorphism - -  one form being 
alate and the other typical ly ap te rous .  The apterous males were almost  exclusively 
produced only by fertilised females and in the progeny of virgin females these forms 
were extremely rare (1 apterous male : 1,500 winged males). Among the progeny 
of a single mated female, an apterous male developed invar iab ly  in association 
with a female, but  this rule did not apply  when a single Corcyra egg was parasit ised 
by more than  one parental  female. However, in no case did an apterous male alone 
emerge from a single host egg. 

The b~ logy  of T. armigera has been studied at  25 ~ ~= I~ and R.H. 75 %, 
using C. cephalonica cggs. The parasi te completed its life-cycle in 7-9 days - -  the 
egg, larval and pupal periods occupying', 1, 2-3 and 6:-5 days, respectively. When 
fed honey, the average longevity of females was 7 (max. 1'i) days, of alate males 6 
(max. '10) days and of apterous males i (max. 2) day. The max imum fecundity was 
'178 while the average was about  63. From 2-26 (average 9) eggs were parasit ised 
per day. The sex-ratio was 62 % females : 38 % males (35 ~o alate and 3 ~o apterous). 
An alate male during its lifetime inseminated upto 10 {Av. 9) females while an apte- 
rous one inseminated up to 4 ( i v .  3) females. 

Heliothis armigera (I~uBNER) (Lep. : Noctuidae) is becoming an 
increasingly serious pest of tomato (Lycopersicon esculentum), lab-lab 

(*) M a n u s c r i p t  spec i e s  b e i n g  d e g c r i b e d  b y  Mr. H.  N.~.G.~,RAJA C. I .B .C.  I n d i a n  
S t a t i o n ,  B a n g a l o r e .  

(**) T h i s  r e s a e r e h  h a s  b e e n  f i n a n c e d  i n  p a r t  b y  a g r a n t  m a d e  b y  the .  U n i t e d  
S t a t e s  D e p a r t m e n t  of A g r i c u l t u r e  u n d e r  P L - 4 8 0 .  
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(Dolichos lablab) and several  o the r  economic  plants .  Egg-paras i tes  
of this pes t  h i the r to  recorded  in Ind ia  are : Trichogramma australi- 
cum GIRAULT (Hym. : Trichogrammatidae), T. achaeae NAGARAJA 
& •  and Telenomus sp. (Hym. : Scelionidae) (MANzUNATH 
et al, 1970). In  his search for addi t iona l  egg-parasi tes  of H. a?migera 
the  a u t h o r  reared  a new species of Trichogrammatoidea (Hym. : Tricho- 
grammatidae), which is being descr ibed b y  his colleague ~[r. H.  NAG.a- 
~AJA as T. armigera. I t s  field paras i t i sm and  biology have  been s tudied 
and  are descr ibed in this paper .  

Field parasi t ism 

Dur ing  ~ [ay - June  1970 H. armigera was found  infest ing the  
tuber - rose  Polianthes tuberosa (Amaryllidaceae) in and  a round  Deva-  
nahall i  and  Pa t renaha l l i  in Banga lore  (I~ysore State) .  This is the  
first record  of  H. armigera on P. tuberosa. Eggs were found  on leaves 
and  flowers, which were col lected and  held ind iv idua l ly  in glass vials 
for  emergence  of parasi tes.  Trichogrammaaustr alicum, T, achaeae 
and  Trichogrammatoidea armigera were rea red  f rom these eggs. Par t i -  
culars of the  collections and  pe rcen tage  paras i t i sm b y  T. armigera 
are g iven  in table  1. Pa ras i t i sm by  the  o the r  two species is also inclu- 
ded for  compar ison.  

Date 
of 

collection 
(1970) 

May 11 
- -  1 9  

- -  2 8  

June 2 
- -  5 

- -  1 0  

TABLE 1 

Egg-parasitism o/ t t .  armigera  on P. tuberosa  

Percentage parasitism by 
No. of Total 

Locality eggs T. T. T. % 
collected austra- achaeae armigera para- 

licum sitism 

Devanahalli 140 79.3 1.4 0 80.7 
Patrenahalli 300 44.0 1.0 0 45.0 
DevanahaUi 200 44.0 0 10.0 54.0 
Patrenahalli 220 22.3 0 11.8 34.1 
Devanahalli 250 12.0 0 2.0 14.0 

- -  6 5  6 . 2  0 3 . 1  9 . 3  

As seen f rom table  I, to ta l  paras i t i sm ranged  f rom 9.3 to 80,70//o, 
T. australicum being the  mos t  i m p o r t a n t  (up to 79.3%),  followed by  

FIos 1-3. Trichogrammatoidea armigera: 1, adult female; 2, adult apterous 
male; 3, antenna of winged male. 
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T. armigera (up to 11.8~o)and T. achaeae (up to 1.4%). Heliothis eggs 
became scarce by the second week of June  and were not available 
thereafter. 

Biology of Trichograrnrnatoidea arrnigera 

Initially, a laboratory culture of T. armigera was built up on 
H. armigera eggs and subsequently on eggs of the rice-moth Corcyra 
cephalonica STNT. (Lep. : Pyralidae). The following studies were 
made at 250 ~- 1 ~ C and R.H. 75%, using C. cephalonica eggs. 

DIMORPHIS~ AMONG KALES 

~Iales of T. armigera are found to occur in two forms - -  alate 
and apterous. Alate males, which have plumose antennae (fig. 3) 
can be distinguished from females (fig. 1), which have prominently 
clubbed antennae without  long hairs. Apterous males (fig. 2) are 
much smaller than the alate ones and have stouter leg segments; 
their antennae have slightly enlarged club segments and shorter 
and stouter hairs. The relative size of females, Mate males and apte- 
rous males length from head to abdomen, in ram, is given below: 

F e m a l e s  . . . . . . . . . . . . . . . . . . . . .  

A la te  m a l e s  . . . . . . . . . . . . . . . . . .  

A p t e r o u s  ma le s  . . . . . . . . . . . . . .  

A v e r a g e  
~ i n i m u m  M a x i m u m  (for  20 s p e c i m e n s )  

0.33 0.54~ 0.48 

0.32 0.53 0.4.7 

0.18 0.38 0.23 

The larva of apterous male can be distinguished from tha t  of 
female or alate male on the basis of its smaller size on the second day. 

Both forms of males were obtained from eggs of H. arm@era 
collected in the field and also from those of C. cephalonica parasitised 
in the laboratory. From both host species winged forms of the para- 
site emerged in preponderant numbers. 

~[ATING 

Both sexes are ready to mate  soon after emergence. ]V[ales, 
especially the apterous ones, usually move on or near the parasitised 
host eggs, often probing them with their antennae, probably in anti- 
cipation of emergence of females, with which they would mate imme- 
diately. Mating usually lasted for about 60 seconds, but  varied from 
30 to 120 seconds. Females are usually uninuptial,  but  were sometimes 
mated by several males with no perceptible influence on their fecun- 
dity, etc. I f  a single female is introduced into a tube containing several 
males, all the males become excited and crowd on the female-for 
mating; in such instances, the female often dies. 
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INSEMINATION CAPACITY OF ALATE AND APTEROUS MALES 

1. The  insemina t ion  c a p a c i t y  of a la te  males  was s tud ied  as 
follows: 

A large n u m b e r  of paras i t i sed  eggs were i so la ted  ind iv idua l ly  
in to  smal l  vials. On emergence  of adul ts ,  the  single a la te  ma le  or a 
female  emerged  was used for  s t u d y  while those  in which  b o t h  sexes 
emerged  were rejected,  as m a t i n g  m i g h t  have  a l r eady  occurred.  

A f resh ly -emerged  h e a l t h y  ma le  was i n t roduced  into  a via l  
(5 • 1.25 c m ) c o n t a i n i n g  10 f r e sh ly -emerged  v i rg in  females .  Af te r  
24 hours ,  these  females  were r e m o v e d  and  t h e  male  was suppl ied  
wi th  10 m o r e  vi rgin  females  for  ma t ing .  This  p rocedure  was con t inued  
unt i l  t he  ma le  died. The  females  t h a t  h a d  been a l lowed to m a t e  were  
isola ted ind iv idua l ly  in to  vials  and  each was p r o v i d e d  wi th  30 to 
40 eggs for  paras i t i sa t ion .  

Being  an  a r rheno tokous  species, only  those females  which p rodu-  
ced female  (besides male)  p r o g e n y  were obv ious ly  m a t e d ,  while those  
which  p roduced  only  males  were  not .  

2. The  insemina t ion  c a p a c i t y  of ap te rous  males  was also deter -  
mined  as above,  b u t  in this case,  as an  ap te rous  ma le  emerged  inva-  
r i ab ly  in associa t ion wi th  a f emale  (see tab le  5), on ly  9 more  vi rgin  
females  were  suppl ied t o  this ma le  on the  first  day .  On s u b s e q u e n t  
days ,  the  p rocedure  was the  s ame  as above.  

The  resul ts  of  the  a b o v e  e x p e r i m e n t s  are g iven  in table  2. 

TABLE 2 

Number o//emales inseminated by alate and apterous males o / T .  a rmige ra  

S1. No. No. of days No. of females No. of females 
of males lived provided inseminated 

male 

A B A B A B 

1 5 2 50 20 8 
2 3 1 30 lO lO 3 
3 5 2 50 20 9 2 

6 1 60 10 10 4 
5 3 1 30 10 8 2 

A = Alate male B = Apterous male 

Thus  an  a la te  ma le  i n semina t ed  dur ing  its life up  to  10 (average  9) 
females  and  an  ap te rous  one up  to 4 (average  3 )females.  A l though  
a la te  males  l ived for  3 to 6 days ,  t h e y  i n semina t ed  only  on the  first  
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two days; more females were inseminated on the first day and only 
1 or 2 on the secondday .  With apterous males, insemination occurred 
only on the first day. 

OVIPOSITION 

A female, whether mated or not, is ready to oviposit soon after 
emergence. Before ovipositing, it thoroughly examines the entire 
host egg with its antennae - -  perhaps to test  its suitabili ty for parasi- 
tisation. A female usually lays only one and sometimes two eggs in 
each Corcyra egg and avoids those that  are already parasitised. When 
the host eggs are in limited supply, several parasites oviposited in 
the same host egg. However,  not more than 3 normal individuals 
developed in each egg. 

Dissections revealed that  the parasite lays only one egg per 
insertion, oviposition lasting 1 or 2 minutes and rarely more. The 
parasite was observed at times to feed on the liquid exuding from 
the host (especially Heliothis) egg after oviposition. Oviposit ion occur- 
red daily and continued usually until the day prior to the death of 
the parasite. 

IMMATURE STAGES 

Egg (fig. 4): The parasite egg lies free within the host egg. Freshly 
laid eggs are white, translucent and fusiform. The granular cyto- 
pl'asmic material is uniformly distr ibuted except at  the polar ends 
where there is high concentration. The micropyle is si tuated sub- 
apically at  the broader end. The egg swells slightly and becomes oval 
before hatching (fig. 5). 

Larva: First  instar (fig. 6): On eclosion the larva is oval. The 
body wall is membranous. The mouth  opening is faint but  the mandi- 
bles are discernible. The larva grows very rapidly, becoming elongate 
within an hour or two. ~[andibles become clearer and so also the 
segmentation at the anterior end, which is visible only when the 
larva wriggles. The larva appears white and opaque except for the 
anterior and posterior ends which are translucent. The chorion is 
seen at tached to the posterior end. 

Second instar (fig. 7): Bean- or oval-shaped. Tentorium with 
very much reduced sclerites except for the presence of a pair of slight- 
ly curved, pointed mandibles. In other respects, same as the first 
instar. 

Third instar (fig. 8): Oblong. Head  is distinct. Tentorium with 
very distinct mandibles. Body  contents are a little transparent,  
filling the entire body except a small portion at the anterior end. 
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FIG. 4.-10. Immature  stages of Trichogrammatoidea armigera: 4, freshly laid 
egg; 5, egg after 24, hours; 6, first instar larva; 7, second instar larva;  8, 
third instar  larva;  9, prepupa;  10, pupa. 

A k n o b - l i k e  e l e v a t i o n  is p r e s e n t  a t  t h e  a n t e r i o r  end ,  a b o v e  t h e  +man- 
d ib l e s .  
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Prepupa (fig. 9): I r regu la r ly  oval  wi th  a s l ight ly b roade r  an te r io r  
end. B o d y  wall is. membranous  wi th  fa in t  segmenta t ion .  Visceral 
mass and fa t  bodies are visible in the  centre .  

Pupa (fig. 10): T rans lucen t  and  cream-coloured .  Cuticle is th in  
and  t r ansparen t .  Abdomina l  segments  are no t  d is t inct  dorsally,  
b u t  are fa in t ly  visible vent ra l ly .  Wing pads and o the r  appendages  are 
clearly defined. Eyes  and ocelli are red. 

The  size and  dura t ion  of different  stages are given in table  3. 

TABLE 3 

Size and duration o/ di~erent stages o/ T. armigera  
(at 25 ~ C and R.H. 

Size (in 
S t age  

L e n g t h  
Egg  . . . . . . . . . . . . . . . . . . . .  0.14 --  0.17 (0.15)* 
Larva 

I instar .............. 0.17 -- 0.21 (0.18) 

II -- . ............. 0.41 -- 0.51 (0.46) 

III  -- . . . . . . . . . . . . . .  0.49 -- 0.55 (0.52) 
Prepupa . . . . . . . . . . . . . . . .  0.41 -- 0.52 (0.50) 
Pupa . . . . . . . . . . . . . . . . . . .  0.~1 -- 0.51 (0.41) 
Period from egg to adult emergence 

(*) Figures in parenthesis average for 10 

75%) 
m m )  

W i d t h  
0.05 - 0.07 (0.06) 

0,06 - o.o8 (0.07)) 
0.20 0.29 (0.24) } 
0.26  0 .32  ( 0 . 2 9 ) )  
0 .24  - o .a2 (0.29)  ! 
0.24 - -  0.29 ( 0 . 2 6 ) )  

spec imens  

D u r a t i o n  
( in days)  

LONGEVITY,  DAILY RATE OF 0 VIPOSITION/PARASITISATION, FECUN- 

DITY AND SEX-RATIO 

The  following m e t h o d  was used to  s t u d y  these  aspects: 

T h i r t y  (this n u m b e r  was found  to be ad eq u a t e  a f te r  p re l iminary  
exper iments )  fresh eggs of Corcyra were glued (using g u m  arabic  
solution) to a s tr ip of th ick pape r  and  in t roduced  in to  a 5 • 1.25 cm 
glass tube.  A single, f reshly  emerged  female  m a t e d  wi th  a winged 
male was in t roduced  into such tube,  p rov id ing  a speck of h o n ey  as 
food. Eggs were thus  exposed for 2~ hours  and  then  r emoved  to 
fresh tubes  for  emergence of parasi tes .  F re sh  eggs, as above,  were 
offered dai ly for  fu r the r  paras i t i sa t ion  unt i l  the  paras i te  died. 

The  paras i t ised eggs tu rn  l ight b rown  on the  3rd d ay  and uni- 
fo rmly  black on the 4 th  day  while the  unparas i t i sed  ones do no t  
change thei r  colour. The  la t te r  were r e m o v e d  or crushed wi th  a pin 
to p r e v e n t  the  ha t ch ing  Corcyra l a rvae  f rom des t roy ing  the  parasi- 
t ised eggs. Observa t ions  on the  "longevity,  f ecund i ty  and sex ra t io  
were recorded  and  the da t a  are p resen ted  in table  ~. The  d a t a  on 
dai ly  ra te  of oviposi t ion are i l lus t ra ted  in fig. 11. 
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The maximum longevity of an ovipositing female was 11 days, 
the average being about  7 days. The maximum and average longe- 
vi ty of winged and wingless males were 10 and 6, and 2 and 1 day 
respectively. 

Fecundity,  based on the number of adults emerged from parasi- 
tised eggs, was a maximum of 118 and 62 on an average. 

Commencing from the day of emergence, oviposition normally 
occurred daily and in most cases ceased one day prior to the death 
of the parasite. Up to 26 eggs were laid per day. Although there is 
a tendency to lay more eggs in the first few days, it was not so in all 
cases and was erratic. The average daily rate of oviposition and also 
the maximum and minimum number of eggs laid on each day are 
graphically represented in fig. 11. 

Three of the 30 female parasites observed, although mated, 
did not oviposit at  all. They appeared otherwise quite healthy, bu t  
were short-lived (1 to 2 days). 

Up to 26 (on average 9 Corcyra or Heliothis) eggs were parasitised 
each day. The maximum number of eggs parasitised by  a female 
during its life was 115, the average being 59. 

Females were preponderant,  the sex-ratio being about  61% 
females : 39% males (36% alate and 3% apterous). 

I t  was observed that  the adults resulting from each day's  ovi- 
position comprised both sexes. 

Experiments similar to those designed for table 4 were conducted 
using females mated  with apterous males. The results obtained were 
comparable in all respects with the data presented in table 4. So 
these data  are not repeated. I t  is significant tha t  the male (besides 
female) progeny of these females comprised both alate and apterous 
forms in the same ratio as of the progeny of females mated with alate 
forms. 

Virgin females were also similarly studied. The fecundity, longe- 
vi ty  and daily rates of oviposition/parasitisation of these females 
were similar to those of the mated ones except that  the progeny were 
exclusively males. A significant feature was that, among these males, 
the winged forms were always in overwhelming major i ty  and the apte- 
rous ones were extremely rare (1 apterous male : 1,500 winged males). 

Nature of parasitism and the sex of 
individuals developing from a 

single Corcyra egg 

I t  has already been mentioned that  a female lays only one and 
rarely two eggs in each host. With a view to recording the number 
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of pa ras i t e s  deve lop ing  in each hos t  and  the i r  sex, the  following pro-  
cedure  was followed: ~[a ted  females  were  conf ined ind iv idua l ly  in 
vials  (2.5 • 0.6 cm) and  30-40 Corcyra eggs were offered to t h e m  
daily.  The  paras i t i sed  eggs were then  iso la ted  in to  vials  for  emergence  
of paras i tes .  The  d a t a  are p resen ted  in t ab le  5. 
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Fie. 11. Average daily rate of oviposition by Trichogrammataidea armigera. 
(Vertical lines indicate the maximum and minimum number of eggs laid. 
The figures in parenthesis indicate the number of females alive on each day 
of oviposition out of the 12 selected for study). 

An  e x a m i n a t i o n  of emergence  d a t a  for  1,355 paras i t i sed  eggs 
in t ab le  5 shows t h a t  a m o n g  the  p r o g e n y  of a single m a t e d  female:  

1. ~[os t ly  (88.1%) only  one pa ra s i t e  ind iv idua l  deve loped  in 
each  hos t  and  some t imes  two;  in the  l a t t e r  ease, the  paras i t es  were  
e i ther  b o t h  males  (0.6yo) or a female  and  a ma le  [ei ther  a winged 
male  (1.6 Yo) or an  ap te rous  one (9.7%)].  
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2. In  no ease did (a) two or more females or (b) an alate and an 
apterous male, or (e) an apterous male alone emerge from a single 
egg. 

3. An apterous male emerged invariably in association with 
a female and such females were mostly mated. 

I t  may be pointed out again tha t  the above pat tern of emergence 
was a rule only with adults belonging to the same family (i. e., adults 
resulting from eggs parasitised by a single female). In cases when 
an egg was parasitised by more than one female, the above mentioned 
conditions did not apply, except tha t  an apterous male alone was 
not produced from a single egg; in  these cases up to 3 normal adults 
(rarely even 4) emerged from each and these comprised various combi- 
nations like 2 females and an Mate male; 2 Mate males and a female; 
one individual each of a female, an alate and an apterous male; an 
alate and 2 apterous males, etc. This deviation from the above men- 
tioned " emergence pattern " must  be a result of competition among 
the larvae developing in a single egg and the final emergents reflected 
only the survivors. 

ALTERNATE HOSTS 

T. armigera was once recorded also on eggs of an unidentified 
lepidopteron on Ca]anus ca]an collected from ~ a n d y a ,  about 60 miles 
from Bangalore. 

In the laboratory it was successfully bred on the following alter- 
nate, lepidopterous hosts (besides C. cephalonica): Achaea ]anata 
(LINNAEUS) (Nocatidae); Gnorimoschema operculella (ZELLER) (Gele- 
chiidae); Plutella xylostella (LINNAEUS) (Plutellidae). 

I t  also parasitised the eggs of Spodoptera litura (F.) (Noctuidae), 
but  in this case, although the parasite developed to the adult stage, 
it failed to emerge; apparently the adult  parasites are unable to 
break through the chorion of this host. 

~-~OST-PREFER~ENCE 

Eggs of A. /anata, C. cephalonica, G. operculella and H. arm@era 
were used to s tudy whether 1'. armigera shows preference for any 
particular host. The procedure was: 

Graph paper was pasted on a thick card and then cut into 
6.2 • 1.2 cm strips. 20 eggs each of the above mentioned hosts were 
glued to the centre of each square in the manner illustrated below: 



BIOLOGY OF T. armigera 14~3 

c~ 

>, 

�9 

~ 

r 

~+ 

~D 

r r 

r 

O9 

~9 09 

~ o ~  

~  

~9 ~9 r 



144 T. ~I. I~r 

1 2 3 4 

T T T T  

(sequence repeated)  

1 = A .  ] a n a t a  

2 = C .  c e p h a l o n i c a  

3 ~ H .  a r m i g e r a  

4 = G.  o p e r c u l e l l a  

This a r r angemen t  gave un i form dis t r ibut ion (i. e., in the above  
d iagram adding  four numbers  in a n y  s t ra ight  direct ion gives 10) 
of all species of eggs. This " egg sheet  " was then  in t roduced  into 
a 7.5 • 2.5 cm glass vial and  a freshly emerged,  m a t e d  female was 
in t roduced.  A s t reak of honey  served as food for the parasi te .  Eggs  
were thus exposed for only 24 hours.  

Only  those eggs t h a t  tu rned  black within  3-4 days  were appa ren t l y  
parasi t ised and the others were not.  Al toge ther  I0  parasi tes  were 
s tudied and  the da ta  are presented in table 6. 

TABLE 6 

H o s t - p r e / e r e n c e '  s t u d i e s  w i t h  T. armigera  

Hosts 
exposed* 

Parasite Nos. 
1 2 3 4 5 6 7 8 9 

No. of eggs parasitised 

A c h a e a  . janata  . . . . . . . .  4 5 2 3 3 1 2 4 4 3 

Coreyra  cephalon ica  . . . .  2 6 1 2 3 11 5 2 3 6 

G n o r i m o s c h e m a  
operculel la  . . . . . . . . .  12 5 5 0 4 4, 4 4 1 5 

He l io th i s  a r m i g e r a  . . . .  2 2 1 8 1 1 3 2 9 4 

Total eggs parasitised by 
each parasite . . . . . . . .  20 18 9 13 11 17 14 12 17 18 

* No. of eggs of each host exposed to each parasite = 20 

Total (and 
10 percentage) 

eggs of 
each host 
parasitised 

81 (15.5) 
41 (20.5) 

44 (22.0) 
33 (16.5) 

Stat is t ical  analysis of the abdve da t a  indicated  t h a t  the diffe- 
rences in the  n u m b e r  of eggs of different hosts parasi t ised was no t  
significant.  
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Discussion 

Only one other species of Trichogrammatoidea has been reported 
from India so far, namely T. nana ZEHNT., which was originally 
introduced from Burma against the teak defoliators Hapalia-machae- 
ralis WLK. and Hyblaea puera CI~A~. (BEEsON & CHATTERJEE, lO39) 
and has since become established on several lepidopterous pests. The 
present record of a new species, T. armigera, is therefore an addition 
to our knowledge of this group of egg-parasites. 

T. arraigera was reared from field-collected Heliothis. eggs for 
only a brief period during ) lay-June  1970, when the egg-laying period 
of Heliothis was coming to an end. Of the total egg-parasitism of 
9.3 to 80,7% , T. armigera alone was responsible for 2 to 11 .8~  
However, until  this species is studied for at  least one full season i. e., 
from the beginning to the end of the egg-laying period of Heliothis, 
its true value as a bio-control agent cannot be assessed. Nevertheless, 
it would be worthwhile introducing this species into other countries 
against Heliothis spp. 

The occurrence of dimorphism in the males of T. armigera has 
certain very interesting features. The apterous males are small, 
weak and short-lived as compared with alate forms. But  their produc- 
tion cannot be at tr ibuted to under-nourishment because a single 
Corcyra or Heliothis egg can support the development of up to 3 nor- 
mal parasites, but apterous ones, among the progeny of a mated 
female, were invariably associated with a female. .~[oreover; the 
two forms of males differ consistently and fundamental ly  in several 
characters. 

SALT (1937) worked with another dimorphic Trichogrammatid 
namely Trichogramma semblidis (AuRIVILL~US) and established tha t  
the occurrence of male dimorphism in this species is largely deter- 
mined by the host males reared on Sialis lutaria LINNAEUS (Neurop- 
tera: Sialidae) are nearly always apterous while those from three 
species of Lepidoptera i. e., Ephestia kuehniella ZEI.L. (Phycitidae), 
Sitotroga cerealella OL. ( Gelechiidae) and Barathra bra.s'sicae L. (Pha- 
laenidae) are alate. However, he obtained two exceptional males 
from Sialis eggs. Of the 757 males reared On this host 755 were apterous 
and 2 were winged. Regarding this he stated: " No explanation can 
be offered. But  the disagreement of only two cases out of 757, while 
it invites further investigation, must  not prevent  the drawing of a 
reasonable conclusion. " With  T. arrnigera the hosts used were all 
Lepidoptera, but the two forms of males were regularly produced 
by each of them, although alate'males always predominated (35 alate : 
3 apterous). The hosts, therefore, does not appear to determine the 
production of any one type of male in this species. 
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SCHMIEDER (]933) made some interesting studies on the poly- 
morphism in Melittobia chalybii SAY (Hym.: Chalcidoidea), a parasite 
of Trypoxyton potitus SAY (Hym. : Trypo:~Tlo~idcle ). Both sexes of 
this parasite occur in two forms - -  the type-form and the short- 
lived or second form. His observation on the life-history was : " A 
female of the type-form enters the nest of a host wasp (T. politus) 
and remains upon the host larva within the cocoon, feeding and 
ovipositing for about 70 days, until it dies. The first few (12 to 20) 
eggs laid develop in about 14 days into a generation of males and fe- 
males of the second-form. These do not leave the host cocoon and the 
females deposit their eggs upon the same host upon which their 
mother continues to oviposit. All eggs, those of the mother and those 
of her offspring of the second-form, now develop in about 90 days 
into chalcids of the type-form. After mating, the females alone 
gnaw their way to the exterior. " His conclusion is: " The first larvae 
ingest mainly the blood of the host while the later ones must  feed 
to a larger extent  upon the remaining tissues and tha t  this trophic 
difference determines the production of one or the other form of 
adult  from a single type of egg. " Whether  any such trophic difference 
is responsible for apterism in T. armigera is not known, but  the facts 
tha t  from eggs of Corcyra subjected to superparasitism the develop- 
ment  of 2 or 3 normal adults was common, and tha t  the apterous 
males (besides females) were almost exclusively produced only by 
fertilized females while in the progeny of virgin females these forms 
were extremely rare (1 apterous male : 1,500 winged males) seem to 
preclude such a possibility. 

Another curious phenomenon, hitherto unrecorded in parasitic 
t tymenopte ra  to my knowledge, is tha t  in T. armigera an apterous 
male ~ among the progeny of a single mated female - -  is invariably 
associated with a female. 

In  the light of these observations, the production of apterous 
males in T. armigera can probably be explained as follows: During 
cell-division, occasionally it seems tha t  one of the cleavage nuclei or 
polar bodies becomes separated off along with a little cytoplasm 
from the parent  cell and develops independently;  this phenomenon 
apparent ly  occurs more in fertilised eggs than in unfcrtilised eggs. 
I t  would be interesting to see whether possible chromosomal deficiencies 
are responsible for the apterous character, the short life and reduced 
vigour of these males. 
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Rechcrches  biologiques sur  Trichogrammatoidea armigera N~.G~kR.~J~k, nouveau ,  
d imorp h i que ,  pa ra s i t e  d 'ceufs de Heliothis armigera (HI3BNER) en Inde .  

Une  nouvel le  esp~ce de Trichogrammatoidea d~cri te  p a r  H.  N.~GARAJ.< SOUS 
le nora  de T. armigera a 4t~ ob t enue  d 'ceufs de Heliothis armigera sur  Polianthes 
tuberosa ainsi  que d'eeufs d ' u n  L4pidopt~re  n o n  identif i4 sur  Cajanus cajan. Au 
labora to i re ,  le pa r a s i t e  a 4t~ ~lev~ sur  Corcyra cephaIonica, Achaea janata, Gnori- 
moschema operculella et  Plutella xylostella; il n ' a  mani fes t~  a u c u n e  pr4f~rence pou r  
a u c u n  de ces h6tes .  I1 a pa ras i t~  4ga lemen t  les mufs de Spodoptera litura, mais  
les adu l t c s  n ' o n t  pas  r6ussi "A sor t i r ;  ce qui  fa i t  pense r  que cet  h6 t e  ne conv ien t  pas.  

Les  ms de T. armigera p r 4 s e n t e n t  u n  d i m o r p h i s m e  : une  forme es t  ail~e 
e t  l ' a u t r e  apt~re .  Cet te  derni~re es t  p r e s q u ' e x c l u s i v e m c n t  issue des femelles f6con- 
d4es. D a n s  la descendance  d ' u n e  femelle accoupl~e,  u n  m~le apt~re  se d4veloppe 
i n v a r i a b l e m e n t  en  assoc ia t ion  avec  une  femelle,  ma i s  ce t te  r~gle ne  s ' obse rve  
pas  l o r s q u ' u n  ceuf de Corcyra est  paras i t~  p a r  plus d ' u n e  femelle. Cependan t ,  
en  a u c u n  cas, u n  m~le ap t~re  ne  sor t  d ' u n  seul ceuf paras i t4 .  

L a  biologie de T. armigera a ~t~ ~tudi4e k 25 ~ ~= loC e t  75 % H . R .  en  ut i -  
l i san t  des ceufs de C. cephalonica. Le cycle d u  pa ra s i t e  s 'ef fectue en  7 k 9 jours ,  
les s t a d e s :  ceufs, larve,  n y m p h e ,  d u r a n t  r e s p e c t i v e m e n t  1, 2 h 3 et  4 k 5 jours .  
A i l m e n t , s  sur  miel  la long6vit~ m o y e n n e  des femelles es t  de 7 jours  (max .  11), 
des m~les ail~s de 6 jours  (max.  10) et  celle des ms apt~res  de 1 jour  (max .  2). 
L a  f~condit~ m o y e n n e  est  de 63 avec  u n  m a x i m u m  de 118 ceufs. De 2 k 26 ceufs 
de l ' h6 t e  (en m o y e n n e  9) son t  pa ra s i t e s  p a r  jour .  Le  r a p p o r t  des sexes es t  de 62 % 
de femelles et  38 % de m~les (35 % d'ai l4s et  3 % d 'ap t~res) .  U n  m~le ail4 ins4- 
mine  en  m o y e n n e  9 femelles,  t a n d i s  q u ' u n  mhle  ap t~re  en  ins4mine  3. 
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