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Were s u b j e c t e d  to a h i g h  n y c t o t e m p e r a t u r e  of  30°C 
n i t ra te  a c c u m u l a t i o n  r e su l t ed  3. A l t h o u g h  t he  poss ib i l i ty  
of s t i m u l a t i o n  of n i t r a t e  r e d u c t a s e  a c t i v i t y  in  suscep ts  
grown a t  low n y c t o t e m p e r a t u r e  was sugges ted  4, ex-  
pe r imen ta l  p roof  for  such  a h y p o t h e s i s  is lacking .  
Hence  a q u a n t i t a t i v e  a s s a y  of n i t r a t e  r e d u c t a s e  a c t i v i t y  
in suscep t ib le  a n d  r e s i s t a n t  r ice seedl ings  g rown  a t  dif- 
ferent  n y c t o t e m p e r a t u r e s  was u n d e r t a k e n ,  t h e  resu l t s  of 
Which are  r e p o r t e d  here.  

Rice seedl ings  (indies var ie t ies )  suscep t ib le  (CO 13, 
G E B  24 a n d  A D T  10) a n d  r e s i s t a n t  (CO 4, CO 25, CO 29 
and  CO 30) to  ' b l a s t '  d isease  g rown  in A r n o n  a n d  Hoag-  
land n u t r i e n t  so lu t ion  were s u b j e c t e d  to two  nye to -  
t e m p e r a t u r e s  (20 ° a n d  30°C) w i t h  a d a y  t e m p e r a t u r e  of 
30°C in  a t h e r m o s t a t i c a l l y  con t ro l l ed  m i n i a t u r e  glass- 
house w i t h  a r t i f ic ia l  l i gh t  sources  s. Lea f  m a t e r i a l s  a t  
desired age  levels  were  co l lec ted  a n d  a c e t o n e  dr ied  pow-  
ders p r e p a r e d  e. N i t r a t e  r educ t a se  a c t i v i t y  was m e a s u r e d  
color imetr iea l ly  (using a green  f i l ter  - 540 m~) b y  de te r -  
min ing  t he  a m o u n t  of n i t r i t e  fo rmed  on i n c u b a t i o n  of the  
enzyme  p r e p a r a t i o n  w i t h  p o t a s s i u m  n i t r a t e  (n i t r i t e  free) 
so lu t ionL T h e  r e su l t s  a re  p r e s e n t e d  in  t h e  Figure .  

I t  c an  be  seen t h a t  t he  v a r i a t i o n  in n y c t o t e m p e r a t u r e  
did no t  a f fec t  t he  n i t r a t e  r e d u c t a s e  a c t i v i t y  in  t h e  resi-  
Stant  types .  On  t he  c o n t r a r y ,  all t h e  t h r e e  suscep t ib le  
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Nitrate reduetase activity in indica rice varieties. 1-3: susceptible 
Varieties; 4-7: resistant varieties. Ordinate: Nitrate reduetase ac- 
tivity (mg nitrite nitrogen formed per g fresh weight). White columns: 

'20°C nyctotemperature; black columns: 30°C nyctotemperature. 

t ypes  w h e n  g rown  a t  a low n y e t o t e m p e r a t u r e  r eg i s t e red  a 
s izeable  increase  in n i t r a t e  r e d u c t a s e  a c t i v i t y  c o m p a r e d  
w i t h  those  a t  a h i g h  n y c t o t e m p e r a t u r e .  Th i s  is in  keep ing  
w i t h  t h e  p o s t u l a t e d  low r e d u c t i o n  of n i t r a t e  a t  h i g h  n y c t o -  
t e m p e r a t u r e  in  t o m a t o  b a s e d  o n  n i t r a t e  n i t r o g e n  a c c u m u -  
l a t i on  recorded  8. I t  h a s  also b e e n  p o s t u l a t e d  ~ t h a t  t h e  
n i t r a t e  r educ ing  ab i l i t y  of h i g h e r  p l a n t s  is poss ib ly  re- 
l a t ed  to  t h e  gene t ic  i n h e r i t a n c e  of n i t r a t e  r e d u c i n g  en-  
zymes.  The  resu l t s  r epo r t ed  he re  f u r t h e r  i n d i c a t e  t h a t  
t h i s  ab i l i t y  d e p e n d s  n o t  on ly  o n  t h e  g e n o t y p i c  p a t t e r n  
b u t  also on  a p a r t i c u l a r  g e n o t y p e - n y c t o t e m p e r a t u r e  com-  
b i n a t i o n .  Thus ,  i t  appea r s  t h a t  t h e  n e t  effect  of c o m p a t i b l e  
g e n o t y p e - n y c t o t e m p e r a t u r e  c o m b i n a t i o n  in  su scep t i b l e  
r ice t y p e s  used  b y  us a t  low n y c t o t e m p e r a t u r e  e n v i r o n -  
m e n t  (20°C) seems to be  one of s t i m u l a t i o n  of t h e  n i t r a t e  
r e d u c i n g  enzyme(s)  l ead ing  on  to  i n c o r p o r a t i o n  of n i t r o g e n  
in t h e  amide .  I n  t h e  l i gh t  of t he  r e c e n t  w o r k  on  t h e  com-  
m o n  co- fac to r  for n i t r a t e  r edue t a se  a n d  x a n t h i n e  de-  
h y d r o g e n a s e  w h i c h  r e g u l a t e s  the  s y n t h e s i s  of n i t r a t e  
r educ t a se  in  A spergillus nidulans zo, a n  e x t e n s i o n  of t h i s  
idea  to  t he  p r o b l e m  of ' b l a s t '  would  seem a w o r t h w h i l e  
f u t u r e  l ine  of i n v e s t i g a t i o n  n-  

Zusammen]assung. Der  i m p e r f e k t e  Pilz PiricuIaria 
oryzae (Er reger  yon  B l a t t f l e c k e n  u n d  a n d e r e n  Sch~Ldi- 
g u n g e n  a m  Reis) bef~l l t  anfii l l ige S o r t e n  bei  e iner  N a c h t -  
t e m p e r a t u r  von  20°C, j e d o c h  n i c h t  be i  e ine r  so lchen  y o n  
30°C. Die N a c h t t e m p e r a t u r  bee in f lu s s t  den  S t icks tof f -  
h a u s h a l t .  Bei  20°C is t  die A k t i v i t ~ t  de r  N i t r a t - R e d u k t a s e  
in den  anf~l l igen S o r t e n  (Figur ,  1-3) wesen t l i ch  h 6 h e r  
als bei 30°C; die r e s i s t en t en  S o r t e n  (4-7) zeigen ke ine  
Un te r sch iede .  Die  B e d e u t u n g  de r  e r h b h t e n  E n z y m a k t i v i -  
t ~ t  fl i t  den  Pi lzbefa l l  b t e i b t  i m  e inze lnen  n o c h  zu u n t e r -  
suchen .  
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S o m e  C o m m o n  Features  of  T h r e e  T y p e s  of  

Insect  S e n s i l l a  

E lec t rophys io log ica l  s tud ie s  h a v e  s h o w n  t h a t  t he  
Character is t ics  of m e c h a n o s e n s o r y  sensi l la  a re  t h e  s a m e  as  
those  of c h e m o s e n s o r y  sensilla.  I f  t h e  r eco rd ing  e lec t rode  
is loca ted  d i s t a l  of t h e  sense  cell b o d y  (as in base-, s ide 
Wail., a n d  t i p - r eco rd ing  of b r i s t l es  or papi l lae) ,  t h e  corn- 

m o n  f ea tu re s  a re :  (1) a n e g a t i v e  r e c e p t o r  p o t e n t i a l  
( m e c h a n o r e c e p t o r  i, ~ o l f ac to ry  r ecep to r  ~, t a s t e  r ecep to r  4) ; 
(2) impul ses  w i t h  a pos i t ive  a n d  t h e n  a n e g a t i v e  p h a s e  

1 M. L. WOLBARSHT, J. geU. Physiol. 44, 105 (1960). 
2 U. TItUR.M, Z. Naturforsch. 17b, 285 (1962). 
a D. Smt~EInER and J. BOECK~, g. vgl. Physiol. 45, 405 (19621. 
a H. MORITA and S. YAMASHITA, Science I80, 922 (1959). 
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(mechanoreceptor  ~,2,~, o l fac tory  receptor  3, tas te  recep-  
tor  4,5) ; (3) an increase in ampl i tude  of the  impulses  wi th  
an  increase in the i r  f requency  (mechanoreceptort ,5"6;  
o l fac tory  receptora,  F igure  1 ; t a s te  receptor  7, F igure  6). 

THUR~CS remarks  e regard ing  the  a c t i v i t y  of a mechano-  
receptor  cell of the  honey  bee app ly  to all 3 types  of 
receptors.  The  opposi te  polar i t ies  of the  two  kinds of 
potent ia ls  - the  receptor  po ten t i a l  and  the  impulse,  bo th  
of which  are  caused b y  depolar iza t ion  of t he  celI mem-  
brane - indica te  t h a t  these  potent ia l s  a re  in i t ia ted  in 
different  par ts  of t he  membrane .  As in the  lobster  s t re tch  
receptor  s and  in t he  pac in ian  corpuscle of m a m m a l s  
(summarized ~), t h e  recep tor  po ten t i a l  of insect  sense 
cells p robab ly  or iginates  in t he  dendri te ,  and  t h e  impulse  
in the  dis ta l  pa r t  of the  axon  near  the  cell body.  The  re- 
cording electrode,  p laced ex t race l lu la r ly  near  the  den- 
dri te ,  shows a nega t ive  receptor  po ten t i a l  as would  be 
expected .  However ,  t he  first  phase of the  impulse  is posi- 
t ive.  This  phase invers ion m a y  be  unders tood,  if one as- 
sumes a high ex t race l lu la r  shunt ing  resis tance be tween  
the  po in t  of origin of t he  spike and the  po in t  of con t ac t  
w i th  the  recording electrode.  I n  th is  case t he  passive 
e lect rode would  show a nega t ive  po ten t ia l  on  the  p rox ima l  
side of t he  shunt ing  resis tance as a nega t ive  potent ia l ,  
which appears  as a posi t ive  deflect ion of t he  ac t ive  elec- 
t rode.  The  second phase of the  impulse  is negat ive .  There-  
fore, i t  could on ly  be  p icked up  b y  the  ac t ive  electrode 
f rom the  dis ta l  side of the  ex t race l lu la r  resistance.  I t  
p robab ly  represents  the  an t id romic  p ropaga t ion  of the  
spike along the  cell body  and dendr i te  (see also 8, 10, and 6). 

Values of DC-resis tance measu remen t s  f rom the  
mechanorecep to r  of t h e  bee  ranged  be tween  approxi -  
m a t e l y  5 and  35 M~/2, f rom t h e  chemorecep to r  of a 
bu t t e r f ly  a round 20 Mr2 n, and f rom the  chemorecep to r  
of the  blowfly  Phormia be tween  20 and 80 Mf2tL AC- 
impedance  measu remen t s  of the  chemorecep to r  of the  
blowfly  Catliphora yie lded va lues  be tween  25 and  60 M ~ ;  
this h igh impedance  is ma in ly  due to the  s t ruc ture  of the  
hair~L Measurements  m a d e  on hairs  severed a t  the i r  base 
gave  va lues  as high as those  obta ined  f rom hairs in situ. 
According to  T~URM a, t he  channe l  in t h e  cut ic le  of the  
bee sensil lum causes t he  h igh  resistance.  I n  t as te  hairs  of 
blowflies there  are  two channels  ~4, and even  in long hairs 
these could account  for only  a pa r t  of t he  measured  
resistance.  

The  resis tance due to ha i r  shape m a y  be ca lcula ted  as 
follows: 

R _ ~ f l . 1  
¢ 

(~ = specific resis tance of t he  R inger  solution.  I t  is 70 to  76 
f2cm for t he  blowily~L F o r  t he  bee i t  is unknown,  b u t  i t  
m u s t  be less t han  70 ~2cm, since the  R inger  solut ion for 
the  bee has  a h igher  concen t ra t ion  t h a n  t h a t  for the  
b lowfly ;  1 = length  of the  channel ;  c =  cross sect ion of t he  
channel) .  

Bo th  channels  of a long chemosensory  hair  of the  blow- 
fly (400 # in l eng th  and averag ing  toge ther  abou t  5 # in 
wid th  ~) should produce  a resis tance of app rox ima te ly :  

75 D c m .  4 .  10-~cm 
R = - -  1 4 M ~ .  

:g. 6 • I 0 -s  cm * 

(measured:  25-60 MD or 20-80 MsQ). Similarly,  the  cuti-  
cular  channel  of the  bee  mechanorecep to r  (30/~ in l eng th  
and  5 /~ in w id th  ~) should yield a resis tance of  less t h a n  
this calculated va lue  (cI. above  ment ioned  r emark  for 0) : 

7 5 D c m .  3 • 10-Scm 
R =  ~ 1M~Q 

~. 6.10-Scm s 

(measured:  5-35 MQ). 

In  bo th  cases the  measured  values  are  much  h igher  than 
the  calcula ted ones. I n  the  tas te  receptor  of the  fly, the 
high resis tance could be caused by  the  unident i f ied  pore 
(or pores) a t  t he  t ip  of t he  hair ,  or  by  a l imi ted  permeabi-  
l i ty  be tween  the  nar row a n d  wide channe l  of t h e  hair. 
This  in t e rp re ta t ion  is no t  appl icable  to the  mechanO" 
receptor  of t he  bee. Here,  the  difference be tween  the 
ca lcula ted  and measured  res is tance could  be due  to  a 
subs tance  w i t h  v e r y  low conduc t iv i ty ,  for  example  an 
embedd ing  mate r ia l  sur rounding  the  dendr i t e  wi th in  a 
cl inging sheath,  

E x c e p t  in t he  case of t h e  scolopidia  of insects i t  is 
only  in recent  years  t h a t  a t t en t ion  has  been d i rec ted  to a 
shea th  enveloping  the  d is ta l  p a r t  of t h e  dendri te .  Such a 
shea th  has  been men t ioned  by  the  fol lowing authorS: 
RmHARD 15 in a sensi l lum of t e rmi t e  la rvae  wi th  unknown 
func t ion  and  one sense cell. SLIFER et  al. t0 in a sensillurn 
of grasshoppers  w i th  4 -6  sense cells and  u n k n o w n  funC- 
t ion ;  all  dendr i tes  are  su r rounded  b y  a single sheath, 
SLIFER et  al. 17 in 3 sensilla of grasshoppers,  the  first  with 
40-50 sense cells, the  second wi th  3-4  sense cells (both 

j l  

2 

Fig. 1. Schematic drawing of the labellar taste sensillum of the bloW" 
fly. (1} Narrow channel of the hair; (2) sheath representing the 
continuation of the narrow channel through the lumen of the tricho" 
gen cell; (3) trichogen cell with the nucleus in the right corner; (4) 
tormogen (socket forming) cell; (5) sense cells, the dendrites of which 

are entering the sheath. 
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are likely chemorecep tors ;  all  dendr i tes  are  enclosed in a 
single sheath),  and the  t h i rd  sensi l lum wi th  one sense 
cell and mechanorecep t ive  funct ion.  PETERS lS in a sensil- 
lure of b lowf ly  la rvae  wi th  unknown  func t ion  and 3 sense 
Cells; in th is  case each dendr i te  is enclosed in its own 
sheath. ADAMS 1~ in tas te  hairs of a b lood-sucking fly wi th  
3-5 sense cells; the  dendr i tes  are  enve loped  in a single 
sheath w i t h  a c o m p a r t m e n t  for each dendri te .  

In  the  fol lowing cases t h e  dendr i tes  h a v e  been found to  
be enclosed b y  a shea th  t h r o u g h o u t  thei r  passage th rough  
the lumen  of the  t r ichogen cell: PETERS 2° in two  types  of 
raechanoreceptors  in the  blowfly,  each  wi th  one sense 
cell. PETERs and I~ICHTER 21 and STORCKOW a* in pre- 
dominan t ly  5-celled hairs  of t he  b lowfly ;  all dendr i tes  are  
enclosed in a single shea th  wi th  a c o m p a r t m e n t  for each 

of  them.  PETERS and RICHTER ~1 in chemorecep t ive  papi l -  
lae of the  blowfly  w i t h  usua l ly  4 sense cells. 

The  posi t ion of the  shea th  in the  t a s t e  sensi l lum of the  
blowfly  is shown in F igure  1, while a pho tog raph  of the  
shea th  is g iven  in F igure  2. 

SLIFER et  al. ~e,~7 and RICHARD l~i observed  t h a t  the  
shea th  was cast  off w i th  t he  cut icle  dur ing  mol t ing .  
Therefore  t h e y  called i t  a cu t i cu la r  sheath.  A l t h o u g h  
these  sheaths  are  p robab ly  homologous  w i t h  the  scolops 
of t he  scolopidial  organs,  t h e y  should n o t  be cal led a 
scolopoid shea th  or  scolops, as PETERS 2o has r igh t ly  
po in ted  out,  as long as t he  proof  of homogene i ty  is 
lacking. 

The  funct ion  of the  cl inging shea th  and an embedd ing  
mater ia l  wi th in  the  shea th  a round the  dendr i t e  could  be  
mechanica l  pro tec t ion ,  physiological  pro tec t ion ,  or  a com-  
b ina t ion  of these funct ions.  I n  p lann ing  electrophysiotogi-  
cal  exper iments  and  in te rpre t ing  the i r  resul ts  the  possible 
exis tence of a high ex t race l lu la r  shun t ing  res is tance 
should be considered. 

Zusammen/assung.  In  den le tz ten  J a h r e n  wurde  gezeigt,  
dass u m den d is ta len  Tell  der  Dendr i t en  von  mechano-  und 
chemorezeptor i sehen  Sinneszel len eine Hii l le  v o r k o m m t .  
I h r  m6gl icher  Einf iuss  auf  die gemeinsamen  e lekt ro-  
physiologischen Merkmale  der  S innesorgane  wird disku-  
t iert .  

BRUNHILD STURCKOW 

Entomology Research Division,  United States Department 
o/Agricul ture,  Beltsville (Maryland U S A ) ,  
Apr i l  8, 796& 

Fig. 2. Oblique view distal into the socket of a taste hair of Calliphora 
{Stained with Methylene Blue in fixed form, teased preparation). 
Dendrites entering into the proximal part of the sheath, which ends 
here in 5 terminals, are vis/ble only through the microscope, x2000. 

la W. PETERS, Zool. Jb. Anat. 79, 339 (1961). 
1D j .  R. ADAMS, Diss. New Brunswick, Rutgers Univers. (1961). 
a0 W. PETERS, Z. Morph. 0kol. Tiere ~I, 211 (1962). 
21 W. PETERS and S. RICHTER, Proc, XVI intern. Congr. Zool. 3, 89 

(1963). 
2~ B. STf~RCKO~W, Z. Zellforsch. 57, 627 (1962). 

T h e  O c c u r r e n c e  o f  AS-trans-Hexadecenoic Acid  
In P h o s p h a t i d y l  Glycero l  f r o m  S p i n a c h  L e a v e s  

The preponderance  of poly  unsa tu ra t ed  f a t t y  acid con- 
s t i tuents  in the  lipids f rom pho tosyn the t i c  tissues is well 
established. Galae tosyl  glycerides h a v e  been shown to 
Contain over  90% of l inolenic acid  I,~, b u t  t he  phospho-  
lipids ex t r ac t ed  f rom green leaves appear  to  contain,  in 
addi t ion to  l inolenie and  linoleic acid, pa lmi t i c  acid in 
quan t i t y  ~-4. Apa r t  f rom differences in b iosynthe t ic  
mechanisms,  the  d is t inct ion in f a t t y  acid const i tuents  
among these  lipid classes is of in teres t  wi th  respect  to 
their  func t ion  in d i f ferent  biological  interfaces.  By  con- 
t ras t  to mos t  of the  phosphol ip id  species t h e  galactol ipids 
appear  to  be concen t ra ted  ma in ly  in t he  chloroplast  5"s. 
Therefore  i t  is i m p o r t a n t  to  es tabl ish the  f a t t y  acid com- 
Position of phospha t idy l  glycerol ,  since this  compound  
has been  demons t r a t ed  to be t he  ma jo r  phosphol ip id  of 
the pho tosyn the t i c  appa ra tus  5-~. 

Phospha t idy l  glycerol  was recent ly  ob ta ined  in a pure  
form 8, and on isolat ing i t  f rom spinach leaves (Spinacea 

oleracea) a un ique  d i s t r ibu t ion  of cer ta in  f a t t y  acids be- 
came  apparen t .  The  f a t t y  acid pa t t e rn  of  the  t o t a l  l ipid 
f rac t ion f rom spinach leaves appeared  to be ident ica l  to 
t h a t  r epor t ed  by  others  9-1~, and in good ag reemen t  wi th  
the  s tudies of DEBUCH a trans-hexadecenoic acid (16:1 
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