
15.6. 1972 Specialia 717 

Synergism of Terramycin to Inhibit the R e p r o d u c t i v i t y  of  Aphis  Jabae Scop 

The  poss ib i l i ty  of a p h i d  con t ro l  t h r o u g h  an t ib io t i c s  ha s  
been  r e p o r t e d  b y  HARRIES and  MATTSOI~I; EHRHARDT 
a n d  SCI~MUTTERER2; JAYARAJ, EHRHARDT a n d  SCI~MUT- 
TERER3; a n d  LAL 4-s. T he  a n t i b i o t i c  T e r r a m y c i n  was 
found  v e r y  effect ive  in r educ ing  t he  p o p u l a t i o n  of Aphis 
/abae a n d  i ts  eff icacy was increased  w h e n  app l ied  in 
c o m b i n a t i o n  w i t h  E m u l g a t o r  NPl0 (JAYARAJ, EHRttARDT 
a n d  SCHMUTTERER3; LAI.4). I n  t h e  p re sen t  inves t iga t ion ,  
a n  a t t e m p t  ha s  been  m a d e  to  s t u d y  t he  effect  of synerg is t -  
P i p e r o n y l  b u t o x i d e  in c o m b i n a t i o n  w i t h  T e r r a m y c i n  a n d  
E m u l g a t o r  NP~0 on t h e  deve lopmen t ,  m o r t a l i t y  a n d  
fe r t i l i ty  of A./abae. 

Materials and methods. Seeds of Vicia /aba L., v a r i e t y  
'Ackerper le ' ,  were used in t h e  expe r imen t .  T he  t e s t  insec ts  
were t h e  f i rs t  i n s t a r  l a r v a e  of Aphis /abae Scop.,  wh ich  
were  t a k e n  f rom a cu l tu re  of n o n w i n g e d  female  aph ids  
b r eed ing  p a r t h e n o g e n e t i c a l l y  in  l a b o r a t o r y  a t  20-25~ 
t e m p e r a t u r e  a n d  16 h da i ly  pho tope r iod i sm.  T e r r a m y c i n  
a t  0 .2% conc. was  used in c o m b i n a t i o n  w i t h  E m u l g a t o r  
NP~0 (an o x y e t h y l p h e n o l - d e r i v a t i v e )  a t  0.1% conc., wh ich  
is r e p o r t e d  b y  LAL 4 to  be  a p romis ing  app l i ca t i on  to  in- 
h i b i t  t h e  r e p r o d u c t i v i t y  of A. /abae, T he  synerg is t -  
P i p e r o n y l  b u t o x i d e  was appl ied  a t  0 .2% conc. 

A p t e r o u s  adu l t s  of A./abae were re leased on y o u n g  V. 
[aba p l a n t s  for l a rv ipos i t i on  for 24 h. Af te rwards ,  these  
adu l t s  were r e m o v e d  a n d  t he  f i rs t  i n s t a r  l a rvae  were 
sp r ayed  a long  w i t h  t he  p l a n t s  w i t h  d i f fe ren t  combina t ions .  
O b s e r v a t i o n s  were t a k e n  for t he  deve l opm en t ,  r ep roduc t -  
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Fig. 1. The effect of different treatment on the size of Aphis Jabae 
Seop on the first day of adult life. 

iv i ty ,  mor t a l i t y ,  we igh t  a n d  size of adu l t s  as well  as t he  
p h y t o t o x i c  effects. 

Results and discussion. 1. Mor ta l i ty .  The  app l i ca t ion  of 
P i p e r o n y l  b u t o x i d e  alone, or t he  app l i ca t i on  of Ter ra-  
m y c i n  c o m b i n e d  w i t h  E m u l g a t o r  NPl0 did  n o t  show a n y  
effect  on  t h e  m o r t a l i t y  of la rvae .  A b o u t  20 to 25% 
m o r t a l i t y  of l a rvae  resu l ted  w h e n  t r e a t e d  w i t h  a c o m b i n e d  
app l i ca t i on  of P i p e r o n y l  bu tox ide ,  T e r r a m y c i n  a n d  
E m u l g a t o r  NP10 (Table).  
2. L a r v a l  deve lopmen t .  The  l avae  in con t ro l  group, as 
well  as those  t r e a t e d  w i t h  P i p e r o n y l  b u t o x i d e  alone, 
r equ i red  5 days  to  r each  t he  a d u l t  stage.  The  synerg i s t  
a lone  d id  n o t  af fec t  t he  d u r a t i o n  of l a rva l  deve lopmen t .  
Due  to app l i ca t i on  of T e r r a m y c i n  c o m b i n e d  w i t h  Emul -  
ga to r  NPl0, t he  l a rva l  d e v e l o p m e n t  was  de layed  b y  i to  
2 days,  in some cases 3 to  4 days  or even  more.  The  appl i -  
ca t ion  of P i p e r o n y l  b u t o x i d e  in c o m b i n a t i o n  w i t h  Terra-  
m y c i n  and  E m u l g a t o r  NP10 p r o d u c e d  s imi la r  effects as 
T e r r a m y c i n  in c o m b i n a t i o n  w i t h  E m u l g a t o r  NP~0. 

3. We igh t .  The  average  we igh t  of con t ro l  adu l t s  on t he  
f i rs t  day  of t h e i r  a d u l t  life was f o u n d  to be  0.715 mg. The  
we igh t  of adu l t s  was  r educed  b y  14% due  to  P ipe rony l  
b u t o x i d e  a n d  a m a x i m u m  r e d u c t i o n  was found  due to  
c o m b i n e d  app l i ca t i on  of T e r r a m y c i n  w i t h  E m u l g a t o r  NP~0 
(Figure 1). 

4. Size. The  size of t he  a d u l t  a p h i d s  was reduced  b y  
d i f fe rent  t r e a t m e n t s .  The  n o r m a l  size of a d u l t  female  
a p h i d s  was found  to  be 2.05 m m  in l e n g t h  and  1.10 m m  in 
wid th ,  whi le  i t  was  reduced  to 1.42 m m  in l eng th  and  
0.71 m m  in w i d t h  b y  T e r r a m y c i n  in c o m b i n a t i o n  w i t h  
E m u l g a t o r  NP~0. The  app l i ca t ion  of P i p e r o n y l  b u t o x i d e  
d id  no t  af fec t  t he  size, b u t  w h e n  c o m b i n e d  w i t h  Terra-  
m y c i n  a n d  E m u l g a t o r  NP~0 , t he  adu l t s  were of m i n i m u m  
size, t h a t  is 1.40 m m  in l eng th  a n d  0.70 m m  in w i d t h  
(Figure 2). 

5. R e p r o d u c t i v i t y .  The  app l i c a t i on  of P i p e r o n y l  bu t -  
oxide a lone  did  no t  affect  t h e  r e p r o d u c t i v e  capac i ty  of A. 
[abae. A r e d u c t i o n  of 79% in t h e  r e p r o d u c t i v i t y  of A.  
[abae was ach ieved  b y  T e r r a m y c i n  c o m b i n e d  w i t h  Emul -  
ga to r  NPz0. B u t  t h e  m a x i m u m  i n h i b i t i o n  of r ep roduc t i ve  
capac i t y  resu l ted  f rom a c o m b i n a t i o n  of P i p e r o n y l  b u t -  
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Fig. 2. Effect of combined application of Terramycin with Piperonyl 
butoxide and Emulgator NPI0 Oil the weight and reproductivity of 
Aphis/abee Stop. 

Table. Influence of different combination of Terramycin, Emulgator 
NP10 and Piperonyl butoxide on Aphis fabae Stop. 

Treatment Larval Production Weight of 
mortality of larvae adults 
(%) in 10 days (mg) 

1. Control -- 67.79 0.715 
2. Piperonyl butoxide -- 66.81 0.615 
3. Terramycin + Emulgator 

NPz0 -- 14.19 0.325 
4. Terramycin + Emulgator 

NP10+ Piperonyl butoxide 20-25 11.13 0.326 
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oxide, T e r r a m y c i n  a n d  E m u l g a t o r  NP10 (Table  and  F igure  
1), wh ich  shows t he  synerg i s t i c  effect  on  t he  mode  of 
ac t ion  of Te r r amyc in .  T he  adu l t s  t r e a t e d  w i t h  th i s  com- 
b i n a t i o n  of P i p e r o n y l  bu tox ide ,  T e r r a m y c i n  a n d  E m u l -  
ga to r  NP~0 p roduced  v e r y  m u c h  less l a rvae  f rom the  
b e g i n n i n g  of t he i r  a d u l t  life and  m a n y  of t h e m  ceased to 
p roduce  a n y  more  a f te r  5 to  6 days.  

None  of t he  t r e a t m e n t s  p roduced  p h y t o t o x i c  effects on 
t he  Vicia/aba plants .  Thus ,  t he  app l i ca t ion  of P ipe rony l  
b u t o x i d e  in c o m b i n a t i o n  w i t h  T e r r a m y c i n  a n d  E m u l g a t o r  
NP10 p r o v e d  to be  a p romis ing  app l i ca t i on  aga ins t  A. 
/abae, since i t  caused  mor t a l i t y ,  i n h i b i t e d  t he  reproduc t i -  
v i ty ,  de layed  t he  l a rva l  d e v e l o p m e n t  a n d  affected the  
we igh t  a n d  size of t he  t r e a t e d  adul ts .  

Zusammen/assung. Nachweis ,  dass  P i p e r o n y l b u t o x i d  
(0,2%) in K o m b i n a t i o n  m i t  T e r r a m y c i n  (0,2%) und  dem 

E m u l g a t o r  NP10 (0,1%) die L a r v a l e n t w i c k l u n g  ver lang-  
sa in t  u n d  sowohl  das  Gewich t  wie die R e p r o d u k t i o n s -  
f~Lhigkeit der  r e su l t i e r enden  A d u l t e n  yon  Aphis /abae 
reduzier t .  D u r c h  Zugabe  des a l le in  u n w i r k s a m e n  Piper -  
o n y l b u t o x y d s  werden  diese E f fek te  gesteigert .  

Division of Entomology, 
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tfanpur (U.P., India) 21 February 7971. 
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PRO EXPERIMENTIS 

U l t r a m i k r o m e t h o d e n .  A c e t y l i e r u n g  y o n  A l k o h o l e n  1 

I m  fo lgenden  wird  e in  V e r f a h r e n  zur  Ace ty l i e rung  yon  
Alkoho len  beschr ieben ,  be i  dem  jeweils  1 N a n o g r a m m  (ng) 
Alkohol  das  A u s g a n g s m a t e r i a l  b i lde t .  

A c e t y l i e r u n g s e x p e r i m e n t e  w u r d e n  m i t  den  in der  u n t e n -  
s t e h e n d e n  Tabe l le  ve rZe ichne ten  Alkoholen  durchgef i ih r t .  
Als Reakt ionsgef i i ss  d ien te  eine Glaskap i l l a re  von  40 m m  
IAinge, 0,9 m m  ~i. ~ u n d  0,32 m m  i. ~ ,  die im we i t e ren  als 
P r o b e n k a p i l l a r e  beze i chne t  werden  soll. Der  zu acetyl ie-  
r ende  Alkohol  wurde  in A t h e r  zu e iner  K o n z e n t r a t i o n  yon  
1 rag/160 ml  aufgel6st .  Von  dieser  L6sung  f iberff ihrte  m a n  
eine 2 m m  lange  SS.ule in  die Mi t t e  der  P robenkap i l l a re .  
Das  be t r e f f ende  L 6 s u n g s v o l u m e n  e n t h i e l t  1 ng  Alkohol .  
U m  ein kon t ro l l i e rba res  Aufs te igen  der  L6sung  in die Pro-  
benkap i l l a r e  zu erre ichen,  muss t e  dieselbe m i t  e iner  Hilfs-  
v o r r i c h t u n g  in Ges t a l t  e iner  60 m m  langen  Kapi l l a re  von  
e twa  0,9 m m  ~i. N u n d  ~iusserst engem, v o n  b lossem Auge 
k n a p p  s i c h t b a r e m  L u m e n  v e r b u n d e n  werden.  Diese Ka-  
pil lare,  die als S t aukap i l l a r e  beze ichne t  werden  soll, t r u g  
e inen  S c h r u m p f s c h l a u c h - A n s c h l u s s  2 und  wurde  fiber den-  
se lben m i t  der  P r o b e n k a p i l l a r e  v e r b u n d e n  (Figur  1). M a n  
t a u c h t e  das  offene E n d e  der  P r o b e n k a p i l l a r e  in die Alko-  
ho l l6sung  ein, bis  l e tz te re  2 m m  hoch  aufges t iegen war.  
D u r c h  b e h u t s a m e s  Abl6sen  der  S t aukap i l l a r e  liess sich die 
Flfissigkeitss/ iule in die Mi t t e  der  P r obenkap i l l a r e  auf- 
ziehen.  Das  L 6 s u n g s m i t t e l  v e r d u n s t e t e  i n n e r h a l b  einiger  
Minu ten ,  worauf  m a n  die P r o b e n k a p i l l a r e  e r n e u t  m i t  der  
S t aukap i l l a r e  v e r b a n d  u n d  auf  dieselbe "vVeise eine 2-3 m m  
hohe  Siiule des Ace ty l i e rungs reagens  in die Mi t t e  der  Pro-  
benkap i l l a r e  aufzog. Ffir  die A ce t y l i e r ung  der  pr imXren 
Alkohole  wurde  ein Gemjsch  aus  je 1 Vo lumte i l  Essig-  

s~iureanhydr id  u n d  Py r id in  sowie 98 Vo lumte i l en  ] t t h e r  
ve rwende t ,  fiir den  sekund~iren Alkohol  2-Octanol  ein Ge- 
misch  aus  je 1 Vo lumte i l  Ess igs~iureanhydr id  und  P y r i d i n  
sowie 18 Vo lumte i l en  2~ther. Die bei  Z i m m e r t e m p e r a t u r  
ve r l au f ende  R e a k t i o n  war  bei  den  p r im/ i ren  Alkoholen  
n a c h  30 Min  beende t ,  b e i m  2-Octanol  n a c h  1,5 h. W/ ih rend  
der  R e a k t i o n s z e i t  r eduz ie r t e  sich die urspr t ingl ich  2-3 m m  
lange  Flfissigkeitss~iule auf  eine Lamelle ,  die schliessl ich 
z u s a m m e n b r a c h .  

Die R e a k t i o n s p r o d u k t e  k o n n t e n  nachgewiesen  werden  
m i t  Hilfe der  von  GROB u n d  GROB ~-5 en twicke l t en  Me- 
t h o d e  de r  sp l i t losen  G la skap i l l a r -Gasch roma tog raph i e ,  
die sich d e m  vor l i egenden  P r o b l e m  in folgender  Weise  
anpas sen  liess : Der  v e r w e n d e t e  G a s c h r o m a t o g r a p h  war  ein 
F r a c t o v a p  Carlo E r b a  Mod. GI  m i t  F I D  u n d  e inem Speed- 
o m a x - X L - S c h r e i b e r .  Es  w u r d e n  T r e n n k a p i l l a r e n  aus  
Glas  e ingesetzt ,  die n a c h  dem V e r f a h r e n  yon  GROB 6 m i t  Si- 
licon61 SF-96 be leg t  worden  waren  ~. Das  gerade  E ingangs-  
stf ick jeder  T rennkap i l l a r e  wurde  m i t  e inem Schrumpf -  

A B 

Fig. 1. A) Probenkapillare; B) Staukapillare. 

1 1. Mitteilung: Experientia 27, 1376 (1971). 
K. GROB und G. GROB, J. Chromat. Sci. 7, 587 (1969). 

Trennkapillare : Ofentemperatur Triigergas Retentionszeit (min) 
Lfinge in m/i. ~ in mm (~ Atm. ml/min Alkohol Acetat 

1-Hexanol 24/0,34 70 0,4 1,5 3,5 6,3 
1-Octanol 24/0,34 100 0,4 1,3 3,7 6,3 
1-Deeanol 24/0,34 120 0,5 1,6 4,0 6,8 
1-Dodecanol 24]0,34 140 0,6 2,0 4,2 7,1 
1-Tetradecan01 1510,32 140 0,6 2,9 3,2 5,6 
1-Hexadeeanol 15/0,32 150 0,8 3,8 3,8 6,4 
2-Octanol 24/0,34 90 0,4 1,3 3,7 6,6 


