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Exponent  a was found to fluctuate about 1, wherefore 
single parameter  straight lines were fitted to the P and 
F values. The b regression coefficients were averaged for 
each site of measurement and compared by analysis of 
variance using weighted average with the sum of squares 
as weights. The dimension of the regression coefficients 
equals that  of the resistance expressed as mmHg/ml/min.  
The resistance of the thoracic duct to flow was calculated 
as the difference between the regression coefficients for 
the intestinal lymphatic t runk and for the cervical 
lymphatic trunk. Transection of the lymphatic  efferent 
to the lymph node during perfusion was not followed by 
a fall in pressure in the afferent lymphatic,  proving tha t  
it is the node which resists the flow: the resistance of 
the lymph node equals its regression coefficient. 

The regression coefficient for the intestinal lymphatic 
t runk differed significantly from tha t  for the cervical 
lymphatic trunk, and both differed from ~ (p < 0.01) 
(Table). The resistance of the thoracic duct was 0.233 
mmHg]ml/min.  

Site of measurement Regression coefficient 
(mmHg/ml/min) 

Intestinal lymph trunk 0.401 ~ 0.063 (7) " 
Left cervical lymph trunk 0.167 =1= 0.044 (13) 
Submandibular lymph node 51.4 .~ 8.1 (7) 
Mediastinal lymph node 152 :t~ 114 (3) 
Periportal lymph node 113 i 30 (6) 
Popliteallymph node 34.7 ~ 3.9 (11} 

Arithmetic mean and S.E.; number of dogs in parenthesis. 

il 
+ , J i i 

i i t i i 

0.011 0.071 O.O'~Z 0.087, 0.161 0.315 ml/min 
In situ perfused popliteal lymph node: flow-to-pressure curve. 
~: transection of the efferent lymphatic was not followed by a fall 
in pressure; i): interruption of perfusion reduced pressure to zero. 

The resistance of the lymph node was roughly 100 
times that  of the thoracic duct (Table). Transection of 
the afferent lymphatic or interruption of perfusion 
reduced pressure to zero (Figure). No rupture of a per- 
fused lymphatic was seen. When lymph nodes were per- 
fused with 0.1-0.3 ml/min of fluid, the flow-to-pressure 
curve deflected towards the flow axis; that  is, the 
resistance of the lymph nodes fell, as has already been 
observed by other workers ~. 

Lymph flow so copious as to exceed the transport  
capacity of the lymphatic  t runk is hardly conceivable 
in the organism; the less so as the lymph trunks are 
capable of transporting 10-20 mI/min,  i.e. 2-3 times the 
tdtal amount  of the capillary filtrate (0.25% of the 
cardiac output) 4,5. 

From this it seems to follow tha t  functional (dynamic) 
insufficiency of the lymph circulation~ develops not in 
the lymphatic trunk, but  before it 7.8. The extent  to 
which lymph nodes obstruct lymph flow depends on the 
rate of flow: nodale resistance remains the same as long 
as the afferent lymphatic flow does not exceed 0.1-0.3 ml/  
min. The great resistance of lymph nodes to flow might 
explain the substantial increase in the pressure within 
the lymphatics in the leg during active or passive move- 
ment  and why perinodal oedema develops when lymph 
flow substantially increases. 

Rdsumd. Les ganglions lymphatiques perfus6s sur place 
r6sistent ~ l '6Ifvation du d6bit lymphat ique;  cette r6sis- 
tance peut  favoriser le d6v61oppement de l'oed~me local. 
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E v i d e n c e  of  P h a g o s t i r n u l a n t s  i n  C o t t o n  L e a v e s  E l i c i t i n g  Feeding of Spodoptera littoralis Bois 

The cotton leaf worm Spodoptera littoralis Bois is poly- 
phagous, but  i t  prefers some of its hosts to the others. 
Studies on the feeding and growth of the insect on 27 
species of host plants belonging to 16 families x show 
that  8 were refused, 5 were eaten to some extent  and 
14 were normally accepted and fully supported growth. 
Of the favorable host plants, cotton (Gossypium barba- 
dense L.) is heavily at tacked by the larvae. The results 
also confirmed tha t  the acceptance by the larvae of the 
host plants is due probably to chemicM rather than 
purely physical factors and hence chemical senses must 
be involved in the host plant finding. 

Histological and behavioural  studies show tha t  the 
larvae bear chemoreceptors on the mouth  parts. Fol- 
lowing techniques of successive amputat ion of different 
parts confirm that  the olfactory receptors are located 
on the antennae and maxillary palps, while the gustatory 
receptors are mainly localized on the labrum epipharynx. 
Successive amputat ion of the antennal and maxillary 
palpal segments exerted no effect on the discriminative 
abil i ty of the larvae towards non-olfactory compounds, 
like sugars and salts. The operated larvae were able to 
accept sucrose and reject ammonium chloride like normal 
individuals when they were allowed to drink drops of 
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these solutions (1/2M). On the  o ther  hand,  the  a m p u t a -  
t ion  of these  appendages  grea t ly  reduced the  sens i t iv i ty  
of the  larvae  towards  the  o l fac tory  compounds  like e thyl  
alcohol.  This  was tes ted  by  evapora t ing  1 cm 3 oi the 
alcohol  in a t i gh t ly  covered  glass jar .  The  opera ted  la rvae  
toge ther  w i th  marked  control  indiv iduals  were intro-  
duced into  the  jar .  The  normal  indiv iduals  showed 
charac ter i s t ic  m o v e m e n t s  of the  head  and m o u t h  parts,  
while  the  opera ted  indiv iduals  showed no react ion.  La rvae  
wi th  a m p u t a t e d  l ab rum epipharynx ,  however ,  showed 
a lmos t  no d iscr imina t ion  to e i ther  sucrose or  a m m o n i u m  
chloride,  b u t  t h e y  were h igh ly  sensi t ive to  t h e  o l fac tory  
compounds .  This  reac t ion  is p robab ly  due to t he  e l imina-  
t ion  of the  gus t a to ry  receptors  on the  l ab rum ep ipharynx .  

These resul ts  which conf i rm the  larval  sens i t iv i ty  to 
chemicals  suggest  t h a t  i ts  feeding behav iour  on p lan ts  
p robab ly  invo lve  some react ions  to  ehemotac t i c  s t imul i  
t h a t  func t ion  as feeding s t imulants .  To  inves t iga te  th is  
re la t ion  wi th  the  co t ton  p lan t  (G. barbadense), fresh 
leaves were dr ied a t  50 °C and  then  ground to a powder.  
A known weight  of the  powdered  leaves was subjec ted  
to successive ex t rac t ion  in the  fol lowing order :  a) petro-  
l eum e ther ;  b) e ther ;  c) ch loroform;  d) e thyl  alcohol.  
E x t r a c t i o n  in each so lvent  lasted for abou t  30 h t i l l  
exhaust ion.  A bioassay for the  di f ferent  ex t rac t s  was 
carried out.  For  this  purpose,  a basic med ium composed 
of 2 g agar, 0.5 g cellulose and 40 cm 8 ho t  wa te r  was 
prepared  and then  poured into  Pe t r i  dishes to cool. F r o m  
this  gelled med ium round discs, 18 m m  in d iamete r  were 
cu t  out  and t ransfer red  as requi red  to Pe t r i  dishes 
9 ×2  cm, where  they  were  p laced a t  equa l  d is tances  
a p a r t  in a circle, the  cent re  of which was the centre  of 
the  dish. The  ex t r ac t  to  be tes ted  was then  appl ied  
topica l ly  to  the  disc, thus  represent ing  a feeding s tat ion.  
The  d i s t r ibu t ion  of t he  feeding s ta t ions  was randomized  
to  t he  ex t en t  t h a t  feeding s ta t ions  w i t h  the  same ex t r ac t  
were neve r  p laced  ad jacen t  to  each  other.  

E g g  masses of S. littoralis were t aken  f rom the  s t anda rd  
l abo ra to ry  cul ture  a few hours  before hatching,  and  a 
single mass  was placed in the  cent re  of each dish which  
was then  covered wi th  a glass l id and sealed wi th  wax.  
The  dishes were incuba ted  for 24 h a t  30°C. The  ha tched  
la rvae  which  se t t led  on each disc w i t h  a tes ted  ex t rac t  
as well  as on the  control  discs were counted.  The  da t a  

Table I 

No. of 
larvae settled 

Control 141 
Petroleum ether 497 
Ether 123 
Chloroform 91 
Ethyl alcohol 187 

Table II 

No. of Side with Side with 
larvae settled volatile fraction no odour 

{20 replicates) 110 51 

Table III 

No. of larvae settled Control Fraction A Fraction B 

(10 replicates) 54 1225 96 

ob ta ined  f rom 20 repl icates  show t h a t  the  pe t ro leum 
ether  ex t r ac t  is most  a t t r a c t i ve  for the  la rvae  (Table [). 

W h e n  chlorophyl l  and o ther  p igments  werc r emoved  
f rom this ex t rac t  w i th  Ful le r ' s  earth,  the  f i l t ra te  p roved  
on b ioassay  to be as a t t r a c t i ve  to the  larvae  as before 
r emov ing  the  pigments .  

Fol lowing this,  the  f i l t ra te  was evapora ted  and the  
residue was subjec ted  to s t eam dis t i l la t ion t i l l  no more 
odour  was de tec ted  in t he  dist i l late .  The  dis t i l la te  was 
shaken wi th  successive por t ions  of ether,  dehyd ra t ed  wi th  
anhydrous  sodium su lpha te  and  dist i l led off leaving a 
yel lowish  b rown vola t i le  oil. Th i s  vola t i le  oil  f rac t ion 
was bioassayed using the  a rena  p rev ious ly  dcscr ibed ~. 
Observa t ions  were made  at  successive in te rva ls  of  I0 rain 
for I h period. The  da t a  ob ta ined  show t h a t  th is  vo la t i l e  
fraction-is '  h igh ly  a t t r ac t ive  to  the  newly  ha tched  la rvae  
(Table II) .  

The  remain ing  non vola t i le  f ract ion (lipid) was ex t r ac t ed  
by  shaking wi th  ether,  dehydra t ed  w i t h  anhydrous  
sodium sulphate  and disti l led off. ]3ioassay of this frac- 
t ion,  fol lowing the  method  of agar  food s ta t ions  as 
a l ready  described, revealed tha t  i t  is a t t r a c t i v e  to the  
larvae.  So, the  lipid residue was saponif ied wi th  N/2  
alcoholic K O H  by ref iuxing on a boil ing wa te r  b a t h  
for 6 h. The  solut ion was evapora ted  and the  res idue 
was t r ea ted  wi th  abou t  100 ml of H20.  The  unsaponif i -  
able  m a t t e r  was ex t rac ted  by shaking wi th  successive 
por t ions  of ether,  The  combined  ether  ex t r ac t  was washed 
wi th  dist i l led wa te r  unt i l  free from alkal ini ty .  E t h e r  was 
dehydra ted  over  anhydrous  sodium su lpha te  and dist i l led 
off (Frac t ion  A), The  mo the r  l iquor was rendered  acidic 
wi th  d i lu te  su lphur ic  acid and the  free l ibera ted  f a t t y  
acids were ex t r ac t ed  wi th  ether,  the  e ther  washed wi th  
wate r  t i l l  free f rom acidi ty ,  dehydra ted  as men t ioned  
before  and dis t i l led off (Fract ion B). A bioassay of bo th  
f ract ions  A and B fol lowing the same techniques  revea led  
t h a t  t he  unsaponif iable  m a t t e r  (Frac t ion  A) conta ins  
the  a t t r a c t i ve  ingredients  to  the  la rvae  (Table  I I I ) .  

F u r t h e r  s tudies on the  cons t i tuen t s  of bo th  the  ac t ive  
vo la t i l e  and non-vola t i le  f ract ions are now in progress 
a iming  to  isolate  and ident i fy  the  ac t ive  phagos t imulants .  

General ly,  th is  s tudy  gave  convinc ing  ev idence  for the  
presence of 2 s t imulan t s  wi th  diverse  chemica l  charac-  
terist ics in the  co t ton  leaves, one is a vola t i le  f ract ion 
and the  o ther  is non-volat i le .  These s t imulan ts  are of 
deciding efficiency in el ici t ing the  feeding response of 
S. littoralis. Two fract ions  in mulbe r ry  leaves, which 
s t imula te  feeding of Bombyx mori, were isolated 3. The  
possible exis tence of an a t t r a c t a n t  in the co t ton  f lower  
buds for the  boll  weevi l  was also mentioned4.  5. 

Zusammen/assung. Baumwol lb l i i t t e r  en tha l t en  minde-  
stens eine vola t i le  und eine nicht vola t i le  (unverseifbare) 
l ipophile  Komponen te .  Diese wirken auf  La rven  yon 
Spodoptera littoralis a t t r ak t iv  und s t imul ieren  das Fressen.  
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