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Abstract: 'Argentine', 'Early Runner'  and 'Florigiant' peanut cultivars were grown in methyl bromide 
treated soil in field microplots inoculated with: (i) Aspergillus ]lavus or (ii) A. ]lavus + Meloido- 
gyne hapla. Nematode infection produced heavy root galling and light pod galling equally on all culti- 
vars. A. flavus, A. niger, Cephalosporium spp., Colletotrichum sp., Curvularia spp., Fusarium spp., 
Penicillium spp. and Trichoderma viride were isolated from shells and kernels. A significantly greater 
incidence and density of A. flavus was obtained from kernels of plants inoculated with both organisms 
than from kernels of plants receiving only the fungus. Differences were not significant, however, for in- 
cidence and density of A. flavus in shells or for the total of all fungal propagules in shells and kernels. 
Shells of 'Early Runner' contained significantly greater incidence and density of A. flavus than the 
other two cultivars; also, kernels of this cultivar contained more fungal propagules than kernels of 'Ar- 
gentine.' A significantly larger number of total fungi was isolated from kernels of 'Argentine' than 
from 'Florigiant.' Aflatoxins were found only in two shell samples and not in kernels. 

An earlier report (2) indicated infection 
of peanut (Arachis hypogaea L.) pods by 
the fungus Aspergillus flavus (Lk.) Fr. in- 
creased when root-knot nematodes [Meloi- 
dogyne arenaria (Neal) Chitwood] were 
present. It failed to establish that A. flavus 
in pods was always increased by the nema- 
tode. Aflatoxins content of kernels was not 
related to presence of the nematode. An- 
other study (1) gave virtually no indication 
that the lesion nematode [Pratylenchus 
brachyurus (Godfrey, Filipjev, & Schuur- 
mans-Stekhoven) ] in peanut pods increased 
the incidence of A. flavus, although total 
numbers of all fungi were increased. The 
infrequency of aflatoxins among replications 
also tended to confirm lack of a P. brachy- 
urus/A, flavus relationship. The present ex- 
periment was designed to determine whether 
M. hapla Chitwood increases the incidence 
and density of A. flavus and aflatoxins in 
peanut pods. 
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MATERIALS AND METHODS 

Twenty-four field microplots were estab- 
lished in concrete drain tiles 0.7 m (diam) × 
I m (length) with two-thirds of their length 
buried in the ground. Each tile was flled 
with Tifton sandy loam and fumigated with 
methyl bromide. Peanut cultivars 'Early 
Runner' and 'Florigiant' were planted May 
7, 1968, 14 days before 'Argentine', so all 
cultivars would mature simultaneously. 
Three plants of each cultivar were estab- 
lished randomly in each microplot. Each of 
12 microplots received 16,000 and 15,000 
M. hapla larvae on June 5 and June 10, 
respectively. Nematode larvae were obtained 
from infected tomato ('Rutgers') roots by 
mist chamber extraction and were surface 
disinfested in 0.001% 8-hydroxyquinolin 
sulfate for 30 min and then rinsed with tap 
water. Larvae suspended in water were 
poured into trenches 4 cm deep and 4 cm 
from the base of plants and into holes 4 cm 
deep distributed randomly over remaining 
soil area and all covered with methyl bro- 
mide-sterilized soil. 

A. flavus was cultured 12 days in 500-ml 
Erlenmeyer flasks on 100 ml of 2% malt 
extract liquid. All microplots were inocu- 
lated July 1 and again July 19 using the total 
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TABLE 1. Comparison of mean root-knot indices of peanut roots and shells, and fungus incidence in 
shells and kernels of three peanut cultivars grown in microplots. 

Soil infestation 
treatment or 

cultivar 

Number of fungal colonies 

Root-knot indices a Aspergillus flavus Total fungi 

root shell shell b kernel c shell b kernel~ 

TREATM EN T: 
.4. flavus alone 1.0 a d 1.0 a 36.2 a e 1.0 a 647.2 a 13.4 a 
A. flavus + 

Meloidogyne hapla 4.0 b 1.7 b 42.6 a 1.9 b 658.9 a 15.0 a 

PEANUT CULTIVARS: 
'Argentine' 2.5 a 1.5 a 5.2 a 0.2 a 430.4 a 18.3 b 
'Early Runner' 2.5 a 1.1 a 131.2 b 2.6 b 1061.0 a 14.2 ab 
'Florigiant' 2.5 a 1.3 a 26.0 a 2.2 ab 541.0 a 9.9 a 

~t Root-knot index: 1 = no galls, 2 = light galling, 3 ---- moderate galling, 4 = heavy galling, 5 = very heavy galling. 
b Mean numbers per shell. 
e Mean numbers from 20 kernels. 
a Data subjected to split-plot analysis. Means with same letter not significantly different at the 5% level. 

Fungal data transformed to x/n-'-+-T for statistical analysis. 

fungal  g rowth  f rom 25 cul tures  each  t ime.  
The  fungus was f ragmented  in a b l ender  in 
dist i l led wate r  and  di lu ted  so that  2.5 1 and  
6 1 of  fungal suspens ion  were  appl ied  to each 
mic rop lo t  the first  and  second  date,  respec-  
tively. I n  add i t ion  to  filling 26 holes  4 c m  
deep  with the suspension on Ju ly  1, the  
entire soil surface was f looded  and  then  
covered  with 1 cm of  s team-ster i l ized soil. 
On  Ju ly  19 the soil surface was f looded  with  
the inoculum and was not  covered  with soil. 
The  t rea tments ,  A.  flavus and  A.  flavus + 
M. hapla, were rep l ica ted  12 times. 

Roots  and pods  were  harves ted  on  Sep-  
t embe r  26 and  ra ted  for  nema tode  gall ing 
on a 1 -5  scale ( T a b l e  1 ). 

Ten  shells f rom each  repl ica t ion  were  
washed  in t ap  wate r  and  f ragmented  in 100 
ml of sterile wate r  with a b lender .  Two  5-ml  
por t ions  of  the resul t ing suspens ion  were  
mixed  with warm rose  benga l - s t r ep tomycin  
agar  and  d ispensed  into pet r i  dishes.  Af t e r  
incuba t ion  for  7 days  at  28 C, fungi  growing 
f rom shell f ragments  were  enumera ted .  

Ten  pods  f rom each rep l ica t ion  were 
soaked  5 min in 0 . 5 %  ( v / v )  NaOC1, opened  
asept ical ly ,  and  20 kernels  were  p l aced  (5 
per  petr i  d ish)  on wa rm rose  benga l - s t rep-  

tomycin  agar.  Discre te  fungal  colonies  grow-  
ing f rom kernels  were  e nume ra t e d  af ter  7-  
days  incubat ion  at 28 C. 

W a s h e d  fresh pods  were  s tored  at  - 2 3  C 
for  90 days  and assayed for  af la toxins  by  the 
aqueous -ace tone  me thod  ( 3 ) .  F o r  af ia toxin  
analyses,  the n u m b e r  of repl ica t ions  pe r  
t r ea tment  was r educed  to  four  by  combin ing  
repl icat ions  1-3, 4-6,  7-8,  and  10-12. Shells 
and kernels  were  assayed  separate ly .  

RESULTS AND DISCUSSION 

Roots  of p lants  inocula ted  with  nema todes  
were severely gal led  with  no a p p a r e n t  differ-  
ences among  cul t ivars  (Tab l e  1) .  Light  
pod  damage  also occur red  bu t  was much  less 
severe than  tha t  p rev ious ly  r epor t ed  for  M.  

arenaria ( 2 ) .  This  difference was expec ted  

since M. arenaria in bo th  f ield and  green-  

house  studies has  caused  more  severe pod  

damage  on these cul t ivars  than  M. hapla. 
Roots  and pods  of  p lants  not  inocula ted  with 

nematodes  were  free of galls. A.  flavus was 

isola ted  f rom shells and  kernels  of nema-  

tode- inocu la ted  and  non- inocu la t ed  plants .  

O the r  fungi, pr inc ipa l ly  A. niger van  Tiegh. ,  
Cephalosporium spp.,  CoUetotrichum sp., 
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Curvularia spp., Fusarium spp., Penicilliurn 
spp., and Trichoderma viride (Per.) Fr., were 
present in all treatments. Presence of numer- 
ous contaminating fungi is unavoidable in 
field plots. Mean numbers of colonies of A. 
[lavus and total fungi from shells and kernels 
of all cultivars were higher for plants inocu- 
lated with nematodes but the only significant 
difference was for A. flavus in kernels. Inci- 
dence and density of the fungus were 
significantly greater for kernels from plants 
that received both organisms than from those 
receiving only the fungus. Thus, the data 
indicate that nematodes may have played a 
role, even though a minor one, in increasing 
the incidence and density of A. [lavus in 
pods. 

Shells of 'Early Runner' contained signif- 
icantly larger incidence and density of A. 
flavus than the other two cultivars; also, 
kernels of this cultivar contained more of this 
fungus than did kernels of 'Argentine'. Ap- 
proximately twice as many total fungi were 
isolated from shells of 'Early Runner' as 
from shells of the other cultivars, but differ- 
ences were not significant. Interaction anal- 
ysis (not shown) indicated M. hapla did 
not significantly increase fungal infection of 
'Early Runner'. A significantly greater total 
number of all fungi was isolated from kernels 
of 'Argentine' than from 'Florigiant.' Pods 
of many samples were discolored. Dark col- 
ored pods were more numerous among 
'Early Runner' samples than the other two 

cultivars. The high density of fungi in 'Early 
Runner' shells indicated that pod discolora- 
tion was probably related to fungi. One 
might conclude that 'Early Runner' pods 
were more susceptible to the fungi present. 
However, results of an earlier experiment 
did not reveal a higher level of susceptibility 
for 'Early Runner' when inoculated with P. 
brachyurus ÷ A. Jlavus and containing a 
similar, but not identical, contaminating 
fungal flora (1). 

Aflatoxins were not detected in any kernel 
samples and in only two shell samples--one 
from 'Argentine' inoculated with A. flavus 
and one from 'Florigiant' inoculated with 
both organisms. The low incidence and 
density of A. flavus in kernels and of aria- 
toxins in shells, plus the absence of aflatoxins 
in kernels do not support the hypothesis of 
an M. hapla-A, flavus interaction tending to 
increase aflatoxins in peanut pods. 
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