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Fig. 2. Salmon red ceil stained with periodic acid, buffered hexamine 
and silver nitrate showing: C, silver grains deposited on cytosome. 
Scale 1 ~xm. 

nible on ly  in t he  red s t r a in  b u t  no t  in t he  whi te  one 
(Figure 3). The  depos i t ion  of the  si lver g ra ins  on t h e m  
(cytosomes)  sugges t ed  the i r  chemica l  n a t u r e  as po lysac-  
char ide  (Figure 2). 

Ev ide nc e  of c y t o s o m e s  in T. maculans d i s t i ngu i shes  
i t  f rom the  ye a s t s  in i ts  phy logene t i c  re la t ionship ,  
a l t h o u g h  species of the  genus  Taphrina were once 
cons idered  v e r y  close to y e a s t s  owing to the  morpho log ica l  
c o n f o r m i t y  of t he  cu l tu res  a,4. The  p r e se n t  organel le  
differs  f r om the  l y sosomes  in chemica l  n a t u r e  and  
morpho logy .  I t  also differs cons ide rab ly  f rom the  peroxi-  
somes  r epor t ed  earlier to  occur  in an imal ,  p l a n t  a nd  y e a s t  
cells, wh ich  possess  h igh  a m o u n t s  of several  e n z y m e s  
a nd  d i f fe rent  m o r p h o l o g y  a. G a m m a - p a r t i c l e s  in the  
zoospores  of Blastocladiella a ppe a r  to h a v e  a d i f ferent  
func t ion  a nd  m o r p h o l o g y  f rom the  p r e s e n t  cy tosome% 
Also vesicles of t he  h y p h a e  r epo r t ed  b y  GROVE et  al. v in 
Pythium ultimum can  be d i f fe ren t i a t ed  on the  bas is  of the  
fac t  t h a t  spores  of T. maculans possess  d i s t inc t  vacuoles  
besides  cy tosomes .  Hence ,  the  p r e se n t  r epor t  p r e se n t s  
p r e l i m i n a r y  ev idence  for the  occurrence  oI a new organel le  
in t he  funga l  cell s,5. The  possible  f unc t i on  a nd  m o d e  of 
c y t o s o m e  f o r m a t i o n  can  to  some  e x t e n t  be specu la t ed  
on t he  bas is  of our  la ter  work  where  m a s s i v e  in t race l lu la r  
s y n t h e s i s  of the  cell wall  du r ing  senescence  m i g h t  be 
t r iggered  by  t he  c y t o s o m e s  9. 

Zusammen/assung. E l e k t r o n e n o p t i s c h e  B e s c h r e i b u n g  
y o n  <<Cytosomen~> in den  Zellen v o m  T y p u s  rot  im Pilz 
Taphrina maculans Butler .  
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Fig. 3. Highly vacuolated creamy white cell showing constricted 
nucleus (N), nucleolus (n) and vacuoles (V) without cytosome. 
Scale 1 ~zm. 
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Effect of Citrus Brown Mite, Eutetranychus orientalis (Acarina: Tetranychidae), 
Infestation on the N, P, K and Pigments of Sour Orange Leaves 

Stud ies  on t h e  r e l a t ionsh ip  be tween  p h y t o p h a g o u s  
mi t e s  a n d  the i r  h os t  p l a n t s  h a v e  been  conf ined  to  t h e  
effect  of n u t r i e n t  e l emen t s  on t he  d e v e l o p m e n t  of m i t e s  ~-3. 
I t  was  conc luded  t h a t  m i t e  p o p u l a t i o n s  were in f luenced  
by  p l a n t  nu t r i t i on .  However ,  few obse rva t i ons  were 
r epor t ed  on t h e  effect  of m i t e  in fe s t a t ion  on t he  chemica l  
c o n s t i t u e n t s  of t he  h o s t  p lan t .  For  ins tance ,  i t  was  
r epor t ed  4 t h a t  t h e  N, P a n d  K of apple  foliage were 
r educed  as a r esu l t  of h i g h  in fe s t a t ion  b y  E u r o p e a n  red 

mite ,  Panonychus ulmi (Koch).  Tetranychus urticae 
(Koch) i n f e s t a t i on  decreased  a s s imi l a t ion  a nd  c h a n g e d  
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ch lo rophy l l  to  ph~iophyt ine  5. A r educ t i on  in amylase ,  
p ro t eo ly t i c  e n z y m e  ac t iv i ty ,  t o t a l  p ro t e in  a n d  accumula -  
t ion  of n i t rogenous  subs t ances  were n o t e d  in t he  s t e m  of 
c o t t o n  p l a n t s  infes ted  w i th  T. urtieae6. 

The  p r e sen t  s t u d y  repor t s  some d a t a  on t he  effect  of 
t he  c i t rus  b r o w n  mite ,  Eutetranychus orientalis (Klein) 
i n fe s t a t ion  on n i t rogen ,  phosphorus ,  po tass ium,  chloro-  
phy l l  a n d  ca ro teno ids  c o n t e n t s  of sour  o range  leaves.  

Methods. Arkificial i n fe s t a t ion  w i t h  t he  c i t rus  b r o w n  
mi t e  was pe r fo rmed  a t  r a t e s  of 5, 10, 20 a d u l t  females  
per  leaf in  3 groups  of one yea r  old sour  orange  seedlings 
Citrus aurantium. Each  group  consis ted  of 5 seedlings.  A 
f o u r t h  g roup  of equa l  n u m b e r  was left  free of i n fe s t a t ion  
as control .  The  in fes ted  seedl ings were left  for a b o u t  
6 weeks un t i l  d i sco lora t ion  of t he  leaf surface  as a resu l t  
of m i t e  i n fe s t a t ion  was c lear ly  visible.  T he  leaves  were 
t h e n  d e t a c h e d  a n d  b r u s h e d  f rom mites .  T he  d e t a c h e d  
leaves  were dried a nd  ana lyzed  for N, P and  K. Phospho-  
rus  and  n i t r ogen  were d e t e r m i n e d  color imetr ica l ly .  
P o t a s s i u m  was e s t i m a t e d  b y  us ing  a s p e c t r o p h o t o m e t e r .  
The  leaf  p i g m e n t s  ch lorophyl l ,  a a n d  b, and  ca ro teno ids  
were d e t e r m i n e d  co lor imet r ica l ly  us ing  f resh samples .  

Results and discussion. Leaves  of sour  o range  seedlings 
in i t i a l ly  in fes ted  w i t h  20 females  pe r  leaf were i n t ens ive ly  
yel lowed,  those  in fes ted  wi th  10 females  per  leaf were 
m o d e r a t e l y  yellowed, while  t he  d i sco lora t ion  was s l ight  
on t he  leaves  of seedl ings infes ted  w i t h  5 females  pe r  leaf. 
W h e n  t he  pe rcen tages  of t he  n i t rogen ,  p h o s p h o r u s  and  
p o t a s s i u m  c o n t e n t s  of t he  infes ted  leaves  were c o m p a r e d  
w i t h  those  of t he  con t ro l  on  a d r y  we igh t  basis,  i t  appea red  
t h a t  t he  c o n c e n t r a t i o n s  of these  e l emen t s  decreased in 
t he  infes ted  seedlings.  Moreover ,  t he  N, P and  K c o n t e n t s  
cor re la ted  n e g a t i v e l y  w i t h  t he  mi t e  popu la t ions .  

As to  t he  leaf p igment s ,  i t  was found  t h a t  t he  m i t e  
i n f e s t a t i on  reduced  t he  pe rcen t age  of ch lo rophy l l  a and  
b, a n d  th i s  r educ t i on  coincided w i t h  an  increase  in 
ca ro teno ids  con ten t s .  The  lower  c o n t e n t s  of ch lo rophy l l  
co r responded  to t he  h ighe r  level  of t he  c i t rus  b r o w n  mi t e  
in fes ta t ion ,  whi le  t he  lower con t en t s  of ea ro teno ids  
cor responded  to t he  l igh t  in fes ta t ion .  These  resu l t s  
genera l ly  ind ica t ed  a nega t ive  cor re la t ion  b e t w e e n  t he  
c i t rus  b r o w n  m i t e  in fe s t a t ion  a n d  t he  levels, of N, P, K 
a n d  chlorophyl l ,  while  ca ro teno ids  a n d  d r y  we igh t  
cor re la ted  p o s i t i v e l y  

The  d a t a  m a y  sugges t  t h a t  E. orientalis i n f e s t a t i on  
affects  t h e  chemica l  c o n s t i t u e n t s  of sour  o range  leaves  
a n d  consequen t l y  h i g h  mi t e  p o p u l a t i o n  can  cause  a 
r educ t i on  in t he  essent ia l  n u t r i e n t s  and  chlorophyl l .  
The  p re sen t  s t u d y  m a y  f u r t h e r  suggest  t h a t  if a b e t t e r  
u n d e r s t a n d i n g  of t h e  food r e q u i r e m e n t s  of t he  p h y t o -  
phagous  mi tes  could be achieved,  th i s  m i g h t  help  to 
ove rcome  deff ic iency of p l a n t  n u t r i e n t s  r e su l t ing  f rom 
mi t e  i n f e s t a t i on  w i t h  a ce r t a in  fe r t i l iza t ion  p r o g r a m m i n g  
for t he  hos t  p l an t .  

Zusammen/assung. Es wurde  der  E inf luss  e iner  In fes t a -  
t i on  m i t  Eutetranychus orientalis (Klein) au f  die chemische  
Z u s a m m e n s e t z u n g  yon  Sauerapfe ls inen-Bl~i t te rn  un te r -  
sucht ,  wobei  eine nega t i ve  Kor r e l a t i on  zwischen Sp inn-  
m i l b e n z a h l  u n d  den  K o n z e n t r a t i o n e n  v o n  N, P, K u n d  
Chlorophyl l  gefunden  wurde.  
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Zur p H - R e g u l a t i o n  i m  Verlauf yon Wirt -Paras i t - In terakt ionen  bet Pinus sylvestris[Lopho- 
dermium pinastri 

Zahl re iche  P f l a n z e n a r t e n  Silld in  der  Lage, die Wasser -  
s t o f f i o n e n k o n z e n t r a t i o n  sowohl  des intrazellul~Lren als 
a u e h  des ex t raze l lu l~ren  Milieus zu regul ieren  1. Bet  e iner  
P i l z in fek t ion  is t  das  in t raze l lu l~re  Milieu der  W i r t s p f l a n z e  
zugleich das  extrazel lul / i re  Milieu des Pa ra s i t en .  D a h e r  is t  
m i t  e ther  K o n k u r r e n z  der  be iden  p H - R e g u l a t i o n s -  
m e c h a n i s m e n  zu rechnen ,  w e n n  das  p H - O p t i m u m  des 
Cy top l a smas  der  W i r t s p f l a n z e  u n d  das  p H - O p t i m u m  fiir 

NaOH fml) 

Pufferkapazit~t in Nadelhomogenisaten yon befallsfreien Kiefern- 
Klonen mit unterschiedlicher Resistenz gegen Lophoderrnium 
pinastri. 

das  W a c h s t u m  des Er regers  ve r sch i eden  sind. I n  der  
Regel  k a n n  d a v o n  ausgegangen  werden,  dass  der  p H -  
W e f t  des Cy top la smas  der  W i r t s p f l a n z e  u n t e r  dem Iiir 
das  W a c h s t u m  der  me i s t en  p a t h o g e n e n  Pilze o p t i m a l e n  
W e r t  liegt. Dass  dieser  p H - U n t e r s c h i e d  j edoch  n i c h t  de r  
en t sche idende  pr~iformierte F a k t o r  e iner  Ausb re i tungs -  
res i s tenz  ist, k o n n t e  ve r sch i eden t l i ch  gezeigt  werden.  
E ine  Kor re l a t ion  zwischen Res i s tenz  und  Azidit~it des 
Zellsaftes liess sich b i sher  n u t  ffir wenige Beispiele  
nachwe i sen  2. 

D a h e r  wurde  a n  der  d u t c h  Lophodermium pinastri 
he rvo rge ru f enen  N a d e l s c h ~ t t e k r a n k h e i t  de r  Kiefer  (Pinus 
sylvestris) u n t e r s u c h t ,  ob eine p H - R e g u l a t i o n  fiir die 
Ausb re i tungs re s i s t enz  yon  B e d e u t u n g  ist. L. pinastri h a t  
ein W a c h s t u m s o p t i m u m  bet  p H  5 a, die p H - W e r t e  yon  
N a d e l h o m o g e n i s a t  l iegen bis  zn 2 p t - I -E inhe i ten  d a r u n t e r .  
Es wa r  zu pri ifen,  ob  der  Pi lz  sein pH-Mi l ieu  in R i c h t u n g  
seines W a c h s t u m s o p t i m u m s  regul ie ren  k a n n  u n d  ob  dieser  
Regu la t i on  in r e s i s t en t en  Kie fe rn  ein gr6sserer  W i d e r s t a n d  
e n t g e g e n w i r k t  als in  anf~illigen 4, 5. D a h e r  wurde  der  PiIz 
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