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Abstract. Fusariurn solani (76%), Phyllostieta phaseolina (12%) and  Aspergillus flavus (10%) 
wore isolated from bean (Phaseolus vulgaris) seeds showing lesions. Out  of those the first two 
caused 30 per cent and  20 per cent  seed ro t t ing  respectively after artificial seed inoculations. 
When  ineeulum was added into the  soil before sowing the seed, 35 per cent  and  10 per cent 
pro-emergence rot ocurrod and  there was 35 per cent and  15 per cent  post-emergence blight 
when soil with hea l thy  seedlings was inoculated with F. solani and  P. phaseolina respectively. 
F.  solani caused similar lesions on bean seeds when inoculated after  an  injury.  F. oxysporum 
was isolated from the roots of dried bean plants  showing necrosis. 

Fungi  associated with seed dur ing storage and  in the soil play a groat role in causing seedling 
blights and  root rots. Various spp. of Fusariura, present  in soil or on seed surface are known to 
cause root rot t ing in Phaseolus vulgaris (ARmsTRonG and ARMSTROI~G 1964). Fuaarium solani fl sp. 
phaseoli ( M $ I ~ R s  1950) is known to cause dry root rot in beans.  F. oxysporum f. sp. batatas 
causes lesions on bean seeds (NASK and S~TYDER 1967). In  the present  investigations Fusarium spp 
and  other fungi wore isolated from seeds and  dried roots of P, vulgaris. Their relation to cause 
lesions on seed and  seedling blight was also worked out. 

Bean (Phaseolus vulgaris L.) seeds were taken from stored mater ia l  a t  the farm and those 
showing lesions on the outer surface of cotyledons wore kept  for isolation. Pota to  dextrose agar  
med iu m  was used to isolate and  to ma in ta in  the fungus  cultures. For pathogenic i ty  tests, seed 
wore inoculated with fungi by soaking them in cul ture  suspension. They wore also inoculated by 
injuring them with a needle. For soil tests,  ineeu lum was added into the  soil before and  after 
seed sowing. 

Isolation of Fungi from Bean Seeds and Pathogenieity Tests 
Sterilized bean seeds showing lesions wore placed on PD A  plates  for the isolation of fungi 

associated with them. Fusarium solani (76%), Phyllosticta phaseotina (12%) and  Aspergillus 
flavus (10%) wore the fungi isolated from the diseased seeds. 

To prove pathogenicity,  a lot of hea l thy  seed was surface sterilized in 0.1 percent mercuric 
chloride and  then washed in sterilized water three times. These wore then  soaked in the  spore 
suspension of the isolated fungi for 4 h and  then sown in the sterilized soil. Germination da ta  
were recorded after 7 days.  Hea l thy  surface sterilized seeds were also soaked in sterile water  
to serve a control. Seeds which were soaked in the suspension of Fusarium solani showed 70 per 
cent germination.  Some of the germinated  seedlings showed s tun ted  root growth and  a white mat, 
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of the fungus  on unopened cotyledons. Seeds inoculated with Phyllosticta phaeolina showed 
80 per  cent germinat ion.  ~ n g e r m i n a t e d  seeds ro t ted  completely wi th  the fungal  g rowth  on them.  
Seeds soaked in Aspergillus suspension showed 100 percent  germinat ion.  I n  the  control  100 per  
cent  of the seeds germinated.  Reisola t ion  f rom ro t ted  seeds gave the same lung.  

Pathogenic i ty  Tests by Addin 9 Fun9i  into Soil 

a) F. solaui and  P. phaseolina were grown on P D A  slants.  Sterilized soil was  inoculated wi th  
these fungi  individually,  24 h before sowing  the seeds. Germinat ion da ta  were recorded after  7 days.  
There was  only 65 per  cent germinat ion  in soil inoculated wi th  F .  solani. F u n g u s  was  grown on 
cotyledons and  the  seedlings were weak. 90 per  cent  of the seeds germina ted  in soil inoculated 
wi th  P. phaseolina. I n  the control germina t ion  was  100 per  cent. 

b) I n  ano ther  exper iment ,  bean  seeds were sown in sterilized soil. After  7 days  a 100 per  cent, 
ge rmina t ion  was  recorded. The soil was  then  inoculated wi th  fungi namely  F .  solani and  P .  
phaseolina to s tudy  their  effect on the  vigour  of the  seedling. The observat ions  on such inoculated 
seedlings were recorded up  to 35 days.  35 per  cent of the seedlings died in the case of F .  solaui 
and  15 per  cent in the case of P. phaseolina t r ea tments .  The rest  of the seedlings in the  soil in- 
oculated wi th  F .  solani showed slightly s tun ted  growth.  Sn the control lots all the seedlings 
showed norma l  vigour.  Reisolat ion f rom roots  showed F. solani and  P. phaseolina respectively. 

Product ion of Les ion on Seeds 

F. solani was  inoculated on bo th  the cotyledons wi th  the help of a needle by  causing an  in jury .  
These inoculated seeds were kept  in a mois t  chamber  to see the effect of the fungus.  There was  
100 per  cent  germina t ion  of the  seeds b u t  all of t h e m  showed a b rown lesions on bo th  sides. 
There  was  whi te  fungus  g rowth  on the  inner  surface of the seed coat as well as on the outer  surface 
of  cotyledons.  The spots  on the  cotyledons were bigger as compared  wi th  the  outer  seeds coat  
and  were identical wi th  the  original lesions present  on the seeds as shown in Fig. 1. 

Isolat ion of Fungi  from Seeds and Roots  of Dried Bean Plants  

Dur ing  the khar i f  season of 1971 a hea l t hy  bean  crop growing a t  the fa rm of  the  College o f  
Agriculture,  Pa lampur ,  dried in the field wi th in  a week jus t  before m a t u r i t y .  The pods  showed 
black spots  and  the roots  necrosis. 

TABLE 1 

PERCENTAGE OF DIFFERENT CATEGORIES OF SEED 
and  their  average weight  

Percentage 

Average wt.  of 
50 seeds [g] 

Categories of seed 

1 2 3 4 

21 37 17 25 

15.7 14.5 8.8 2.0 

A seed lot f rom the crop y ie lded  4 different types  of  seeds vary ing  in shape,  size and  colour 
as is shown in Fig. 2. 

The da t a  regarding the percentage of different categories of  seed and  their  average weight  are 
given in Table 1. 

The average weight  of 50 no rma l  seeds (21%) was  15.7 g. The seeds in :No. 2 category were 
sl ightly smaller  in size showing b rown  spots  va ry ing  in size and  the inner  cotyledons showed 
light b rown  spots.  The weight  of 50 seeds was  14.5 g. Seeds in :No 3 were s ight ly wrinkled a n d  
showed b rown  spots  on bo th  surfaces. 25 per  cent of the seeds were deeply wrinkled w i th  crevices. 
The eolour was  da rk  b rown to reddish and  50 seeds weighed 2.0 g. There seems to be a correlation 
be tween the in tens i ty  of  the seed infection and  their  weight.  These seeds af ter  p la t ing on a med ium 
yielded colonies of Fusarium solani, Aspergillus niger, Aspergillus flavus and  Rhizopus sp. 

The roots  of these dried p lan ts  showing necrosis, yielded Fusarium oxysporum only in  
100 samples.  
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Fusarium solani (76%),  Phyllostieta phaseolina (12%) a n d  Aspergillus flavus (10~o) were 
isola ted f rom beans  (Phaseolus vulgaris) seeds  wh i ch  showed  lesions on  t he  co ty l edons .  NASH 
(1965) h a s  r epor t ed  t h a t  h y p o c o t y l  lesions on  b e a n  seeds were caused  b y  Fusarium solani f. sp. 
phaseoli ( 70 - -90%) .  Rhizoctonia sp. a n d  Sclerotinia sclerotiorum were i so la ted  f r o m  b e a n  seeds  
(WALICE~ 1960). /~. solani in t he  p r e sen t  s tud ies  c aused  30 per  cen t  o f  seed r o t t i n g  a n d  P. pha- 
seolina 20 per  c en t  w h e n  t he  seeds  were soaked  in a cu l tu re  so lu t ion  for 4 h. A.  flavus did  n o t  
cause  a n y  ro t t ing .  W h e n  t he  f u n g u s  cu l tu re  was  a d d e d  in to  the  soil before sowing  t he  seed,  pre-  
-emergence  d e a t h  to t he  e x t e n t  o f  35 per  cen t  a n d  10 per  cen t  occurred  m F .  solani a n d  P. pha- 
seolina t r e a t m e n t s  respect ive ly .  P o s t - e m e r g e n c e  seedl ing b l igh t  up  to 35 per  c en t  a n d  15 per  c en t  
occur red  w h e n  F. solani a n d  P. phaseotina cu l tu res  were a d d e d  into t h e  soil w i th  h e a l t h y  seedlings.  
Pusarium oxysporum was  m a i n l y  isola ted f rom t he  field o f  beans  a n d  dr ied  comple t e ly  w i th in  
7 days  because  of  roo t  rot .  Fusarium oxysporum f. sp. phaseoli f r om r u n n e r  b e a n  (ARYiST~ONO 
a n d  ARmSTROnG 1964), F. oxysporura f. sp. tracheiphylum f r om diseased  b e a n s  fields (KEND~ICK 
a n d  SNrDER 1942) a n d  F. solani f. sp. phaseoli f r om b e a n  p l an t s  (CnAT~EnJEE 1958, MSrNERS 
1950) h a v e  been  p r o v e d  to be t he  p a t h o g e n s  caus i ng  d r y  root  rot .  F. solani u n d e r  t he  p r e s e n t  
i nves t i ga t i ons  caused  lesions on bo t h  the  ou te r  sur faces  of  b e a n  seeds w h e n  inocu la t ed  by  m e a n s  
o f  in jury .  Such  spo t s  were also visible on the  surface  o f  bo th  the  co ty ledons  a n d  f u n g u s  was  g r o w n  
the re  as a wh i t e  m a t .  Th i s  p roves  t h a t  F. solani is t he  m a i n  i n v a d e r  c a u s i n g  lesions on b e a n  seeds  
a n d  F. solani a n d  F. oxysporum in c aus i ng  root  ro t s  in  t he  field in H i m a c h a l  P r a d e s h  (India) .  
~.  solani f. sp. phaseoli h a s  been  identif ied as a p r i m a r y  i nvade r  o f  b e a n  seeds  b y  NAS~ a n d  
SNYDER (1967). 
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