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Effect of UV-Radia t ion  on Rhizosphere  Fungi  of Heal thy and Virus-Infected  Plants  of Chenopodium 
amaranticolor Coste and Reyn 

The de t r imen ta l  effect  of the  UV-l ight  on h igher  p lan t s  
has been the  sub jec t  of considerable  in te res t  L 2. Popp  and 
BROWN 3 and LOCKHART and  BRODFIIHRER-FRANZGROTE 4 
h a v e  reviewed the  work  pe r ta in ing  to th is  field of inves- 
t igat ions.  The effect  of UV-rays  on the  vi rus-mult ipl ica-  
t ion  has also been  s tudied  and mos t ly  the  rays  have  been 
repor ted  to have  an inh ib i to ry  effect~-L The UV-rad ia -  
t ion  is qui te  e t fect ive on the  foliage of the  p lan t s  and 
causes de t r imen ta l  effect.  T h a t  the  changes  in the  mor-  
pho logy  and  phys io logy of the  cover  p lan ts  exer t  a 
p ronounced  effect  on the  rh izosphere  microf lora  is a lmos t  
a wel l -establ ished finding. In  the  p re sen t  s tudy,  an effort  
has  been made  to  inves t iga te  the  effect  of UV-rad ia t ion  
on hea l t hy  and virus infec ted  p lan t s  of Chenopodium 
amaranticolor Coste and I~eyn. 

Twelve-day-old  seedlings grown in ea r then  pots  were 
selected for t he  p resen t  invest igat ion.  Af te r  surface- 
s ter i l izat ion wi th  0.05% ItgC12 solution, the  seeds were 
sown in ea r then  pots  filled wi th  unster i l ized soil. Each  
po t  con ta ined  4 seedlings. 

In  the  first  set  (R) normal  hea l thy  p lan t s  were exposed 
to  UV-radia t ion ,  in the  second ( R + V ) ,  p lan t s  were f i rs t  
inocula ted  wi th  TMV and then  i r radia ted,  in th i rd  set  (V) 
p lan t s  were only  inocula ted  wi th  TMV, and  four th  set  
(C) was kept  as control .  The p lan ts  in first  and  second 
sets were UV- i r rad ia ted  for 1 rain f rom a d is tance  of 
1 foot  wi th  an ~ germicidal  l amp wi th  a main  
o u t p u t  of 2537 A. All the  p lan ts  were ma in t a ined  under  
s imilar  condi t ions  for 5 days,  af ter  which  the  rhizosphere  
fungal  popula t ion  was assessed by  the  m e t h o d  descr ibed 
earlier s. The fungal  popula t ion  was recorded af ter  6 days  
of incubat ion at  25~ 

Apparen t ly  there  was no effect  of UV-rays  on the  p lants  
of set  (R), as t hey  were similar in morphological  charac ters  
to the  control.  In  the  second set  ( R + V )  the  effect of 
virus infect ion on the  p lan t s  was mild Clue to par t ia l  
inh ib i to ry  effect of UV-rays  on virus mul t ipl icat ion.  In  
set  (V) the  p lants  were severely virus- infected.  

Of the  22 forms isolated from the  di f ferent  rhizospheres,  
only  Rhizopus nigricans was of connnon  occurrence.  
14 species were isolated f rom (R) set, the  d o m i n a n t  being 
Fusari , tm sp. and 2VIyrothecium roridum. Other  12 forms 
occurred wi th  low percen tage  dis t r ibut ion.  10 fiirms were 
cul tured  f rom (R-I-V) set amongs t  which Aspergillus 
terreus, Aspergillus nidulans and Fusari~tm oxyspor,tm 
were dominants .  Penici l l ium citrinum was isolated wi th  
very  high percentage  in set  (V) and the  only 2 o ther  forms 
Rhizopus nigricans and A.  niger were presen t  wi th  low 
frequency.  2 menlbers  of Aspergilli,  Aspergilhts  niger and 
A . / l a v u s  were d o m i n a n t  in the  rhizosphere  of control  set. 
Compara t ive ly  higher  n u m b e r  of species was recorded 
f rom the  rh izosphere  of i r rad ia ted  sets (R and  I { + V )  
and  least  in (V) set. Quan t i t a t ive ly  the  h ighes t  fungal  
popula t ion  was ob ta ined  f rom the  rh izosphere  of (V) set  
and  the  lowest  in (C) set  (Table). 

The remarkable  var ia t ion  in the  na tu re  of the  rhizo- 
sphere  fungal flora, bo th  in qual i ty  and quan t i ty ,  in the  
above  4 sets is possibly due to differences in the i r  phys-  
iological condit ions.  Due to UV- i r rad ia t ion  there  is 
change  in the  physiology of the  p l an t sL  2 which possibly 
resul ted  in var ia t ions  of root  exuda t ion  which in t u rn  
af fec ted  the  rhizosphere  mycoflora.  

I r rad ia t ion  possibly s t imula ted  the  micro-fungal  popu-  
la t ion in the  rhizosphere  region. The mechan i sm involved 
in possible s t imula to ry  effect  of i r radia t ion  on rhiz0sphere  
flora is not  ye t  clear from the  f indings of p resen t  invest iga-  

tion. A t h o ro u g h  inves t iga t ion  regard ing  the  effect  of 
UV- i r rad ia t ion  on the  phys io logy of the  p l a n t  in l ight  
of DEERING'S~ suggest ion m a y  fu r the r  enr ich our  know- 
ledge on in te r re la t ion  of the  hos t  and  i ts  rh izosphere  
microf lora  in re la t ion to  UV- i r rad ia t ion  9. 

Distribution percentage of fungal species isolated from the rhizos- 
phere of Chenopodium amaranticolor 

Fungi R R + V V C 

Mucor /ragilis 
Rhizopus nigrieans 4.6 2.2 
Phycolnycetous sterile colony 4.0 2.5 
Phoma sp. 2.4 
Aspergillus niger 6.0 1.0 
A. /lavus 9.8 
A. terreus 2.2 50.8 
A. sydowi 5.0 6.4 
A. nidulans 10.6 16.0 
Penicillium hum@old 1.5 
P. notatum 9.2 
P. Jrequentans 1.0 
P. citrinum 1.0 6.0 
Monosporium sp. 1.0 
Trichoderma lignorum 0.5 
Curvularia lunata 2.6 
Helminthosporium sp. 0.5 
13otrytis sp. 1.0 10.1 
Fusarium sp. 22.7 
Myrothecium roridum 20.4 

Average fungi/g dry soil 200,754 171,250 
No. spp. 14 12 
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Z~tsammen/assunt~. Nach  UV-Bes t r ah lung  von  gesunden  
und  mi t  Viren infizier ten Chenopodiu ln -Pf lanzen  (Cheno- 
podia.tin arnaranticolor, Coste und Reyn) konn te  eine Zu- 
nahme  der Pilzflora in der Rhizosph~re,  besonders  der  
infizier ten Pf lanzen,  beobach t e t  werden.  
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