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Discussion. The mechanorecep t ive  funct ion  of the tr i-  
choid sensilla on the  male  tobacco h o r n w o r m  m o t h  is 
suggested by  : 1. i nne rva t ion  by  at  least  one bipolar  neuron,  
2. dendr i t ic  d is ta l  processes ( terminal  f i lament)  a t t ached  
to  the  ha i r  inner  wall, 3. nerve  response  to  t r ansverse  
d i sp lacement  of tact i le  hairs  and 4. a l a tency  of 0.2 msec 
which  is s imilar  to l a tency  figures found in earl ier  me- 
chanorecep t ive  s tudies  n - l a  

A cer ta in  degree of hai r  d i sp lacement  is a p p a r e n t l y  
required to  ob ta in  a measurab le  response.  Micro-displace- 
m e n t  of the  hairs  by  somc energy a t  various f requencies  
in the  Her t z  and  k i lo-Her tz  range ( in tens i ty  level of 80 
decibles), failed to  elicit a response  when recording from 
the  an t enna l  nerves  or cervical  connect ives .  

The cont inu ing  a d a p t a t i o n  shown in response  to  the  
distal  and p rox imal  m o v e m e n t s  of the  s t imula t ing  fork 
does no t  show a cor responding  spike r h y t h m  when the  
direct ion of s t imula t ion  is reversed (i.e. p rox imal  move-  
ment ) .  This m i g h t  be expla ined  by  the  hairs  no t  r e tu rn ing  
to  the i r  ini t ial  res t ing  posi t ion in t ime  for a d i sp lacemen t  
f rom the  reverse direct ion.  Such unel ic i ted m o v e m e n t s  
migh t  d i s rup t  any  s imi lar i ty  in spike r h y t h m  to the init ial  
d i rec t ion  of d isp lacement .  

Based on the  theo ry  p roposed  for funct ion  of hai r  cells 
in the  lateral  line canal  organ, di rect ional  sens i t iv i ty  is 
appa ren t l y  lacking for the  t r ichoid  sensilla in Manduca ~4. 
Theoret ical ly ,  a d i sp lacemen t  of stereocil ia in one d i rec t ion  
caused a depolar izat ion,  followed by  a hyperpo la r iza t ion  
when  the  cilia were s t imula ted  in the reverse direct ion.  
The da t a  from th is  s t u d y  indicate  only a depolar iz ing 
response  regardless  of s t imulus  d i rec t ion  which  cont inual ly  
adap t s  a f te r  a period of 100 msec. This lack of d i rec t ional  
sens i t iv i ty  thus  m a y  be expla ined by  the  radial  s y m m e t r y  
which  exis ts  in the  cut icular  hai r  jo in t  1~. 

The nerve  impulses  in th i s  s tudy  were recorded ex t ra -  
cellularly f rom the  an t enna l  nerve  as posi t ive going re- 
sponses.  A similar  observa t ion  was no ted  while recording 
from the  leg nerve  of the  blowfly. Ano the r  mechano-  
receptor  s tudy  also showed posi t ive going spikes super-  
imposed  on a negat ive  going receptor  potent ia l ,  while 

recording f rom the  cut  chemosensory  hai r  on the  label lum 
of Phormia 16. This p h e n o m e n o n  was expla ined by  the  
pressure  from the  fluid filled electrode against  the  m e m -  
b rane  which separa tes  the  distal  process  of the  receptor  
f rom the  lumen of tl~e hair.  Such a recording s i tua t ion  is 
a p p a r e n t l y  responsible  for the  posi t ive  going spikes. Since 
the  me t h o d  of recording was d i f ferent  in this  s tudy,  the  
above exp lana t ion  does no t  seem appropr ia te .  In t race l lu la r  
recordings  will have  to  be accompl ished in Mandua  to 
de te rmine  if the  cr i ter ia  for posi t ive spikes are m e t  1~. 

F rom the  obvious mechanorecep t ive  quali t ies of these  
an tenna l  hairs,  it is conceivable  t h a t  these  sensilla m a y  
serve as air speed indicators .  The poss ibi l i ty  of a reflex 
in i t i a ted  a t  these antennal hairs  (by air  speed velocities) 
w i th  subsequen t  e f ferent  ac t iv i t ies  in a descending  pa th -  
way  should be inves t iga ted  is 

Rdsumd. Des 6tudes s t ruc tura les  fonct ionel les  sugg~rent  
une  fonct ion m6chanor6cept ive  pour  le S. t r ichoidea  sur 
l ' an t enne  de la phal~ne Manduca sexta. Les soles de ses 
an t ennes  sont  innerv6es par  un seul neurone bipolaire,  
dans  lequel la den t r i t e  est  couronn6e par  une cellule sco- 
lopale. Les pointes  posit ives don t  l ' ampl i tude  va r i en t  on t  
6t6 enregistr6es sur le nerf  an t enna l  avec d6p lacement  
t r ansversa l  des soles antennales .  
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E f f e c t s  o f  C M H  o n  G r o w t h  a n d  A l k a l o i d  F o r m a t i o n  

More recent ly ,  some h y d r a z o n i u m  salts  are the  novel  
group of the  g rowth  regulators ,  such as ST, N-Dimethy l (2 -  
ch lo roe thy l ) -hydrazon ium chloride (CMH), N , N - D i m e -  
thy l - (2 -b romoe thy l ) -hydrazon ium bromide  (BMH), N, 
N-Dime thy l - i sop ropy l -hyd razon ium bromide  (IMHL and  
N , N - D i m e t h y l - a l l y l - h y d r a z o n i u m  chloride (AMH). These 
der iva t ives  of h y d r a z o n i u m  could cause a reduc t ion  in a 
n u m b e r  of p l an t s  in longi tudina l  g rowth  1, 2. On the  o the r  
hand,  using CMH under  various condi t ions  resul ted  in a 
s f imula to ry  effect  on s t em length  and  dry  m a t t e r  p rod u c t  
of whea t  p lan t s  while t he  inver tase  and amylase  ac t iv i ty  
showed the same tendency~,  4. Moreover,  minera ls  and 
p igmen t  con ten t s  of w h e a t  p lan t s  increased by  using the  
CMHK Whereas  t r ea t ing  soyabean  p lan ts  wi th  CMH and  
CCC in doses of 50-400 p p m  a t  two  different  g rowth  s tages 
d id  no t  affect  the  con t en t  of N-fract ions and oil con t en t  
ill the  seeds of t r ea ted  p lan t s ;  ye t  some t r e a t m e n t s  led to 
s l ight  increases  in to ta l  c a rbohydra t e s  6 No in fo rma t ion  is 
recorded on the  influence of CMH upon  medicinal  plants .  
The inves t iga t ion  p resen ted  here was made  to  discover  
how far the  g rowth  and t ropane  alkaloids syn thes i s  in 
Datura metel L. have  been influenced by CMH. 

o f  Datura  m e t e l  L. 

Uniform size seedlings of Datura metel L. (45 days  old) 
were t r ansp l an t ed  on 10th May 1971 individual ly  into 7.5- 
inch pots  using Nile-Sil t  of loamy soil, supp l imented  wi th  
5 g a m m o n i u m  sulphate ,  2.5 g supe rphospha te  and 1.5 g 
po tas s ium sulphate .  The d i f ferent  concen t ra t ions  of CMH 
used (0, 1000. 2000 and 4000 p p m  in wa te r  solution) were 
sp rayed  by  a small  pressure  p u m p  at  a ra te  oi 10 ml per 
p lant .  CMH used was 46 ~o solut ion obta ined  f rom BASF,  
L imburge r  Hot,  W. Germany ,  to w h o m  the  au thor  is very  
indebted .  The p lan ts  received two sprays  a t  3 and 5 weeks 
in terva ls  af ter  t r ansp lan t ing .  21 pots  were used wi th  3 
repl icates  for each concen t ra t ion  of CMH as well as con- 
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Table I. Effect of CMH on vegetative growth of plants 
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Treatments No. of leaves Stem length Leaves (g) Stems (g) Roots (g) 
(ppm) [cml 

Fresh Dry Fresh Dry Fresh Dry 

0 10.54 16.37 9.42 1.54 5.23 0.69 4.81 0.76 
1000 11.30 17.42 10.08 1.60 5.58 0.69 6.62 0.96 
2000 14.00 25.61 14.64 2.21 9.92 1.22 7.04 1.25 
4000 13.50 24.56 13.93 2.04 9.18 1.07 6.71 1.07 

L.S.D..05 3.0 3.9 3.1 0.4 2.9 0.2 2.1 0.22 

Table II. Effect of CMH on pigments [mg/g fresh leaves) and alkaloidal contents Img/g dry material/ in plant organs 

Treatments Chlorophyll Chlorophyll Carotenoids Leaf Stenl Root 
(ppm) a b 

Hvoscine Hyoscyamine Ilyoscine Hyosciamine Hyoseine Hyosciamine 

0 1.25 0.51 0.54 1.6 0.7 1.3 1.0 1.1 0.8 
1000 1.43 0.56 0.56 2.0 1.1 1.9 1.4 1.0 0.7 
2000 1.47 0.57 0.62 3.2 1.8 2.2 1.7 0.9 0.6 
4000 1.54 0.59 0.65 3.4 1.8 2.7 1.8 0.6 0.4 

L.S.D..o5 0.31 - 0.07 1.2 0.5 0.8 0.6 0.3 0.2 

t rol  a t  the  onset  of the  exper iment ,  inside the  greenhouse  
of E x p e r i m e n t a l  Stat ion,  Dep. Bot. ,  N.R.C.,  Cairo, Dokki,  
Egyp t .  

Measurements  of g rowth  charac te rs  were recorded on 
30 Ju ly  1971. The values  of d ry  m a t t e r  p roduc t  were cal- 
cula ted  af ter  dry ing  all organs of p lan t s  in an oven at  
105 ~ Samples  f rom p lan t  organs  were dried d i rec t ly  in a 
c i rcula t ing hot -a i r  oven at  55 ~ and t h e n  powdered  (No. 
60 mesh) for alkaloid de t e rmina t i on  according to FRENCH 7, 
BRUMMET-ScIUCHETTI s. Concent ra t ions  of chlorophyl l  
a and  b were calcula ted according to  MACKINNEY'S speci- 
fic absorp t ion  coeff icients  9, and  VON WETTSTEIN'S equa- 
t ion  was used to  calculate  caro te inoid  con t en t  10. 

I t  can be seen f rom d a t a  in Table I, C M H - t r e a t m e n t  
exh ib i t ed  a s t imu la to ry  effect  upon  the  n u m b e r  of leaves, 
s t e m  length,  f resh or d ry  p roduc t ion  of leaves, s tems,  and 
roots .  The differences be tween  CMH-t rea t lnen t s  a t  t he  
ra te  of 2000 or 4000 p p m  and  un t r ea t ed  p lan t s  were s ta-  
t i s t ical ly  significant .  However ,  there  was s ta t is t ica l ly  
s ignif icant  effect  on the  s t em length  and  fresh or d ry  pro-  
duc t ion  of all organs,  be tween  the  h igher  and lower doses 
of CMH. The dose of 2000 p p m  of C M H - t r e a t m e n t  resul ted 
in the  largest  of all g rowth  ~haracters,  which  was h ighly  
s ignif icant  compared  wi th  contro l  p lan ts  and 1000 p p m  of 
CMH- t r ea tmen t .  EL-FouLY et  al. s no ted  t h a t  low doses of 
CMH produced  h igher  w h e a t  p lan t s  t h a n  contro l  ones, 
while  a t  h igh concen t ra t ions  these  differences were di- 
minished.  The observa t ions  on d ry  m a t t e r  p roduc t ion  
showed the  same tendency .  

I t  appears  f rom Table  I I  t h a t  C M H - t r e a t m e n t  a t  the  
ra te  of 2000 and  4000 p p m  solut ion were s ignif icant ly  ef- 
fect ive for ch lorophyl l  a and  to ta l  carotenoids .  Whereas  
the  lower dose of 1000 p p m  exh ib i t edan  adverse  effect. 
JuNG et  al. 5 r epor ted  t h a t  in the  vege ta t ive  stage of whea t  
p l an t s  the  con ten t s  of chlorophyl l  a, chlorophyl l  b, caro- 
tene,  lutein, n e o x a n t h i n  and v io l axan th in  increased wi th  
h igher  doses of CMH. 

Table  I I  shows t h a t  C M H - t r e a t m e n t s  effect ively sti- 
mu la t ed  the  hyoscine  and  hyoscyamine  con ten t s  in b o t h  

leaves and  s tems.  On the  o ther  hand,  the  alkaloids con- 
t e n t  in roots  declined. However ,  the  alkaloid con ten t  in 
the  former  organs  of d a t u r a  p lan ts  at  2000 p p m  or 4000 
p p m  CMH showed s ignif icant ly  higher  values, while t he  
la t t e r  organ had  the  opposi te  t e n d e n c y  in compar i son  to 
controls.  There  was a s ignif icant  effect  be tween  the  higher  
and lower doses of CMH. 

I t  is ev iden t  t h a t  t ropane  alkaloids of da tu ra  p lan ts  are 
synthes ized  in the  root  sys tem,  t h e n  t rans fe r red  to t he  
aerial par ts .  

I t  m a y  be concluded t h a t  C M H - t r e a t m e n t  ac t iva tes  t h e  
alkaloid fo rma t ion  in t he  roots ;  however,  the  higher  doses 
of CMH accelerate  the  migra t ion  of mos t  of the  act ive 
pr incipal  m a t t e r s  f rom the  roots  in to  the  aerial pa r t ions  to  
accumula te  in t he  leaves and stems,  respect ively.  

Generally,  th is  s tudy  gave convincing evidence for 
apply ing  CMH in 2000-4000 p p m  doses to Datura metel L., 
showing a favourable  vege ta t ive  g rowth  as well as an in- 
crease in p igmen t s  and in alkaloidal con ten t s  of the  leaves 
and  stems.  On the  contrary ,  the  roots  showed less alkaloids 
in the  h igher  t h a n  the  lower doses of CMH. 

Zusammen/assung. Hydrazon iumsa lze  bewirken eine 
Zunahme  der  Alkaloide Hyosc in  und  H y o s c y a m i n  in 
Stengeln und B1Attern, n ich t  aber  in Wurze ln  von  Dalura 
metel. 
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