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In  recent  years,  art if icial  d ie ts  have  been  developed 
for m a n y  lep idopterous  caterpi l lars  of agr icul tural  pes ts  ~-6. 
However ,  efforts  made  at  th is  I n s t i t u t e  in th is  d i rect ion 
wi th  the  whea t  germ m e d i u m  (personal communica t ion)  
me t  w i th  only par t ia l  success, as earl ier  ins tars  of the  
insect  had  to  be reared oil sugarcane tissues. Rear ing  of 
only the  last  2 ins tars  of t he  pes t  was possible  w i th  
art if icial  medium.  Therefore,  a n u m b e r  of new recipes 
were t r ied  and  of these  one wi th  F rench  beans  (Phaseolus 
vulgaris L.) was found  to  be sui table  for t he  art if icial  
rear ing of Chilo auricilius, r igh t  f rom the  1st ins ta r  
caterpi l lars  to developing insects.  

Material and method. French  bean  med ium comprises  of : 
F rench  bean,  100g; yeas t  ext rac t ,  16g;  ascorbic acid, i g; 
casein, 50 g; Wesson ' s  salt,  5 g; sorbic acid, 0.5 g; me thy l -  
para-hydroxybenzoate, 1 g; v i t amin  mixtureT, 8 g; agar- 
agar, 8 g; powder  of dr ied sugarcane tops,  50 g; formal-  
dehyde,  1.0 ml, and water ,  425 ml. 

F r ench  beans,  f irst  soaked in t ap  wa te r  for 24 h, were 
boiled for  a few rain and  seed coats  were peeled off. 
Peeled seeds were mixed  wi th  o ther  ingredients ,  excep t  
agar-agar,  ascorbic acid, sugarcane powder  and v i tamins ,  
and ground  to a pas te  in h a n d  pas t le  and  mortar .  Agar-  
agar  was mel ted  in 155 ml of wa te r  and sugarcane powder  
was  slowly added  to i t  accompanied  by  cons t an t  st irr ing.  
Bean paste ,  suspended  in 240 ml of wa te r  was t h e n  
mixed  slowly and tho rough ly  into mol ten  agar  medium,  
s t i r red tho rough ly  and  cooked for 5 rain on a wa te r -ba th .  
V i t amin  mix tu re  and ascorbic acid were dissolved sepa- 
ra te ly  in 30 ml  of dist i l led water .  Along wi th  formaldehyde ,  
th is  was f inal ly added  to  the  die t  on cooling. 

Rearing technique. Sterilized 9.5 cm • 2.5 cm glass tubes,  
open  end plugged wi th  steri l ized cot ton,  were used 
for the  rear ing of the  caterpil lars .  The die t  was poured  
in to  the  tubes  w i th  the  help  of a glass rod, upto  a qua r t e r  
of the  space, and allowed to set  in a s lant ing posit ion.  The 
tubes  were placed in a wire baske t  and kep t  overn igh t  for 
the  removal  of mois ture  f rom the  inner  walls. 

F resh ly  ha t ched  s ta lk  borer  larvae  were t rans fe r red  to  
the  med ium  wi th  a surface steri l ized fine camel-hai r  
brush,  a t  t he  ra te  of 10 per  tube.  A f t e r  2-3 weeks these  
were  t ransfer red  to  fresh tubes  keeping 5 larvae per  tube.  
Af ter  33-58 days,  t h e s e  p u p a t e d  e i ther  near  the  co t ton  
plug or wi th in  t he  med ium af ter  forming  a pupa l  cell. 
The  pupae  were t aken  out  and kep t  in 7.5 cm d iame te r  
petr i -plates ,  where  af ter  6-10 days,  adul ts  emerged.  

Range of duration in days, of various stages and fecundity of stalk 
borer moths reared on an artificial diet. 

Larval Pupa- Pupal Moth Longevity 
period tion period emer- c~ 

(%) genee 
(%) 

Eggs Sex ratio 
laid ~ 
per 2. 

33-38 8 2 . 0  6-10 65.8 5-6 4-5 134-265 1 : 0.8 
(47.0) (8.3) (224.8) 

Figures in parentheses are the averages. 

Moths  were m a t e d  in 15 cm • 10 cm d iamete r  round  
glass jars and  allowed to  oviposi t  on f reshly  cut  15 cm 
long sugarcane leaf sections.  The rear ing was done in a 
cons t an t  t e m p e r a t u r e  room m a i n t a i n e d  at  22 4- 27 ~ and  
60-75% RH.  

Results. D a t a  ob ta ined  for one comple te  life cycle are 
p resen ted  in t he  Table.  Con tamina t ion  of m e d i u m  by  
micro-organisms was also observed in cer ta in  cases; the  
infected tubes  were discarded.  The emerg ing  m o t h s  were 
a lmost  normal  as regards  the i r  v igour  and  fecundi ty .  

Zusammen/assung. Es wird  eine Methode  zur Zucht  des 
Zuekerrohrs tengelbohrers  Chilo auricilius auf e inem 
semisyn the t i s chen  Medium beschr ieben.  
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I n f l u e n c e  of S o m e  N i t r o g e n  S o u r c e s  on  A m i n o  A c i d  P o o l  of T w o  H y p h o m y c e t e s  

Evidence  for the  presence of amino  acids in soil was 
p rov ided  by  the  s tudies  on organic m a t t e r  decompos i t ion  
(McLAREN and PETERSONi), roots  excret ions  (VERONA2), 
metabol ic  act ivi t ies  and  ill si tu decomposi t ion  of soil 
microflora.  

In  th is  connect ion,  a s tudy  Was made  on the  influence 
of 4 common  ni t rogen ferti l izers on amino acid con ten t  of 
fungat  myce l ium and  spen t  cul tural  med ia  of 2 hypho-  
myce tes  isolated f rom soil. 

This topic  has  received only a l imi ted  coverage in the  
l i terature,  apa r t  f rom some qua l i ta t ive  and  par t ia l  da ta  
(SToKEs and  GUNNESS s, "VYEETE, WEBER and  LE TOUR- 
NEAU 4, WHITAKER and  MORTONS), mos t ly  referr ing to 
b las tomyce tes  (MOAT, AHMAD and  ALEXANDER and  
BARNES ~, BROWN 7, BROWN and  R o s e  s) or pa thogen ic  
species for m a n  (KASHIAP, BISWAS and  GttOSH") or p lan t s  
(CASTELLANI and CALLIANO 10 SHERROD and  DOMSCHll), 
Recen t ly  m a n y  efforts  have  been made  to  define quant i  

t a t ive ly  t he  free amino  acid pool of some micromycetes ,  
w i th  re la t ively  uncer ta in  results  because of ex t rac t ion  
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Table I. Amino acid composition of mycelia (g • 100 g of mycelium dry wt.) 

1 1 6 3  

Aspergillus niger 

NaNO a NH4NO a NHzCN (NHe)2CO 

Penieiltium ]requentans 

NaNO 8 NHaNO 3 NH2CN (NHe)2CO 

Basic 
Arginine 0.92 0.81 1.35 0.86 
Histidine 0.39 0.30 0.47 0.32 
Lysine 1.35 1.13 1.55 0.96 

(2.66) (2.24) (3.37) (2.14) 
Acidic 
Aspartic acid 1.81 2.65 2.18 2.47 
Glutamic acid 3.12 2.97 3.50 1.89 

(4.93) (5.62) (5.68) (4.36) 
Neutral 
Glycine 0.95 0.96 1.15 1.02 
~-Alanine 2.14 1.79 2.64 1.25 
Valine 1.02 1.12 1,11 1.13 
Leucine 1.50 1.13 1,74 1.58 
Isoleucine 0.71 0.45 0.78 0.81 
PhenylaIanine 0.61 0.57 0.79 0.80 
Tyrosine 0.50 0.62 0.73 0.67 
Serine 1.12 1.23 1.34 1.23 
Threonine 1.08 1.19 1.29 1.17 
Proline 0.89 0.89 1.17 0.87 
Methionine 0.30 0.43 0.47 0.38 
Cystine 0.18 0.24 0.34 0.76 
~-Aminobutyrie acid 2.75 2.81 3.19 3.45 
T-Aminobutyrie acid 2.10 2.24 2.38 2.36 

(15.85) (15.67) (19.12) (19.95) 

Total amino acids 23.44 23.53 28.17 26.45 

0.57 1.05 0.28 0.75 
0,22 0.41 0.15 0.42 
0,76 1.44 1.28 1.58 

(1.55) (2.90) (1.71) (2.75) 

2.45 2.56 2.16 2.88 
2.61 2.24 1.74 2.31 

(5.06) (4.80) (3.90) (5.19) 

1.10 1.19 1.15 1.19 
1.59 1.71 1.84 2.07 
0.90 0.95 1.20 1.06 
1.49 1.64 1.78 1.64 
0.73 0.81 0.80 0.89 
0.71 0.90 0.95 0.81 
0.59 0.64 0.76 0.64 
1.49 1.60 1.36 1.60 
1.52 1.48 1.56 1.53 
0.92 1.14 0.83 1.09 
0.17 0.32 0.50 0.32 
0.09 0.30 0.51 0.41 
3.32 3.44 4.34 3.40 
2.40 2.25 2.71 2.15 

(17.02) (18.37) (20.29) (18.80) 

23.63 26.07 25.90 26.74 

NH a 0.56 0.61 1.75 0.88 

Total 24.00 24.14 29.92 27.33 

0.74 0.70 1.90 0.91 

24.37 26.77 27.84 27.65 

Table II. Percentages of basic, acidic and neutral  amint) acids of mycelia 

Aspergillus niger 

NaNO a NH4NO 3 NH2CN (NH2)2C 0 

Penicil/ium /requentans 

NaNO 3 NH~NO~ NH~CN (NH2)~CO 

Basic " 11.36 9.52 11.96 8.90 

Acidic 21.03 23.88 20.16 16.48 

Neutral 67.62 66.60 67.88 74.62 

Total 100 100 100 100 

6.56 11.12 6.60 10,28 

21.41 14.57 15.06 19.13 

72.31 74.31 78.34 70.69 

100 100 100 100 

d i f f i c u l t i e s  (THORNTON a n d  M c E v o ' z l ~ ) .  H o w e v e r ,  t h e s e  
d i f f i c u l t i e s  s e e m  to  be  o v e r c o m e  b y  t h e  m e t h o d  of 
HEATttCOT~, DAVIES a n d  HAWORTH IS. 

Mater ials  and methods. T h e  m i c r o o r g a n i s m s  u s e d  we re  
A spergillus niger v a n  T i e g h e m  a n d  Penic i l l ium/requen tans  
W e s t l i n g ,  i s o l a t e d  f r o m  soil  a n d  m a i n t a i n e d  o n  p o t a t o  
d e x t r o s e  a g a r  s l a n t s .  T h e i r  c u l t i v a t i o n  w a s  p e r f o r m e d  
i n  C z a p e k  l i q u i d  m e d i u m  c o n t a i n i n g  0.2O/oo of  n i t r o g e n  
a s :  a) N a N O a ,  b) N H 4 N O  3, c) N H 2 C N ,  d) (NH2)2CO. 

A f t e r  15 d a y s  of  s t a t i c  c u l t i v a t i o n  a t  26~ t h e  m y c e -  
l i u m  w a s  f i l t e r e d  off,  w a s h e d  t w i c e  w i t h  k n o w n  p o r t i o n s  
o f  d e i o n i z e d  w a t e r  a n d  l y o p h i l i s e d .  T h e  s p e n t  c u l t u r a l  
m e d i a  w e r e  c o n c e n t r a t e d  u n d e r  v a c u u m ,  t h e n  e v a p o r a t e d  
to  d r y n e s s  a t  80~ 

T h e  p r e p a r a t i o n  of  s a m p l e s  for  a m i n o  ac i d  a n a l y s i s  w a s  
a s  fo l lows :  50 m g  of  m y c e l i u m  were  m i x e d  in  a n  a m p o u l e  
w i t h  10 m l  of  6 N HC1. T h e  a m p o u l e  w a s  e v a c u a t e d ,  

s ea l ed  a n d  i n c u b a t e d  a t  105 ~ for  24 h.  T h e  h y d r o l y s a t e  
w a s  t h e n  e v a p o r a t e d  t o  d r y n e s s  u s i n g  a r o t a r y  e v a p o r a t o r .  
T h e  r e s i d u e  w a s  r e s u s p e n d e d  in  b u t l e r ,  p H  2.2 a n d  f i l t e red .  
A l i q u i d  p o r t i o n  w a s  f i n a l l y  a n a l y z e d  in  a n  a u t o m a t i c  
a m i n o  ac id  a n a l y s e r  ( ' A m i n o i y z e r ' ,  O p t i c s ,  Mi l ano)  a s  
d e s c r i b e d  b y  SPACKMAN, S T m N  a n d  MOORE 1~. T h e  f ree  
a m i n o  a c i d  p o o l  of  c u l t u r e  m e d i a  w a s  a l so  a n a l y z e d  a f t e r  
e x t r a c t i o n  w i t h  85 % b o i l i n g  e t h a n o l ,  in  t h e  s a m e  a u t o -  
m a t i c  a p p a r a t u s .  
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Aminoacidie content of the mycelium of A. ~r and P./requentans, ill the presence of sodium nitrate and cyanamide. 

Resulls and discussion. T he  amino  acid compos i t ion  of 
fungal  myce l i a  of A. niger and  P. /requentaus c u l t i v a t e d  
w i t h  d i f fe ren t  n i t r ogen  sources is g iven  in T a b l e  I. Tab le  I I  
shows t h e  re la t ive  pe rcen t age  of basic,  acidic  a n d  n e u t r a l  
a m i n o  acids. 

As far  as myce l i a  are concerned,  t he re  are no  differences 
f rom a q u a l i t a t i v e  s t a n d p o i n t .  On t he  o the r  h a n d ,  one can  
observe  some q u a n t i t a t i v e  differences:  A. niger shows 
la rger  a m o u n t s  of bas ic  and  acidic amino  acids t h a n  P .  
/requentans, as well  as larger  q u a n t i t i e s  of a lanine ,  a rg in ine  
a n d  lys ine  (4.49 a n d  3.73 on  an  average,  respect ively) .  

More ev iden t  is t he  inf luence  of t he  n i t rogen  source. 
The  resul t s  i nd i ca t e  t h a t  a m m o n i u m  sa l t s  (or c o m p o u n d s  
able  to  p roduce  N I t  a, as u rea  or  cyanamide )  give a 
h igher  level  of a m i n o  acid con ten t .  This  is pa r t i cu l a r ly  
t r ue  for cyanamide .  I n  i ts  presence,  for b o t h  microfungi ,  
t he  a m i n o  acid c o n t e n t  is h igher  t h a n  w i t h  N a N O  a as 
n i t r ogen  source. Of p a r t i c u l a r  in t e res t  are t he  larger  
a m o u n t s  of ~- and  y - a m i n o b u t y r i c  acids in  A. niger, as 
well  as of cys t ine  and  m e t h i o n i n e :  0 .48% w i t h  N a N O  a 
a n d  0 .81% w i t h  c y a n a m i d  e in A. niger; O. 26 o/o a n d  1 .01%,  
respect ively ,  in  P. [requentans. 

As far  as t h e  free amino  acid pool  of cu l tu re  m e d i a  is 
concerned,  b o t h  m i c r o m y c e t e s  h a v e  shown  an  ana logous  

behav iour ,  i.e. i ndependence  f rom t h e  n i t r ogen  source;  
in  eve ry  case, c i t ru l l ine  and  ~-a lanine  h a v e  been  found  
b o t h  for A. niger a n d  P. /requentans. 

Riassunto. E' s t a t s  d e t e r m i n a t a  la composiz ione  
aminoac id i ca  del micelio e dei l iqu id i  co l tu ra l i  di  due 
i fomicet i ,  i solat i  dal  suolo, in  re laz ione al ia  loro nu t r i z ione  
azo ta ta .  Sono s t a t e  r i s con t r a t e  d i f ferenze q u a n t i t a t i v e ,  
p a r t i c o l a r m e n t e  ev iden t i  nel  caso di compos t i  a z o t a t i  la 
cui t r a s fo rmaz ione  po r t i  a l ia  fo rmaz ione  di a m m o n i a c s ,  
come u rea  e c ianamide .  R i spe t t o  al  n i t r a t o  sodico, si ha,  
s o p r a t t u t t o  con c ianamide ,  u n  no tevo le  a u m e n t o  q u a n t i -  
t a t i v o  del pool  amin.oacidico e, in  pa rdco la re ,  del l ' ac ido 
g -aminobu t i r r i co ,  di  c i s te ina  e me t ion ina .  
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