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ture, only a few second-stage juveniles of M. 
incognita develop and reproduce. Inocu- 
lated tomato genotypes that had only a few 
egg masses on the average when exposed to 
continuous high soil temperature  showed 
greater resistance under  thermoperiodic 
conditions than tomato entries showing 
greater numbers of egg masses when ex- 
posed to continuous high soil temperature.  
T h e  results suggest that metabolic mech- 
anisms of resistance, such as those postu- 
lated to involve chlorogenic acid (7) or 
ascorbic acid (2), will fail to be inhibi ted by 
high daytime soil temperature  if the plant  
is exposed to a nonstress soil temperature  
at night. 
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T h e  fig cyst nematode, Heterodera fici 
Kirjanova, is worldwide in distr ibution (2). 
In infested soil the nematode damage to fig 
(Ficus carica L.) is more evident in the seed- 
ling stage than on adult  trees. Growth sup- 
pression of nematode infected ornamental  
fig (F. elastica Roxb.) seedlings compared to 
noninoculated controls was observed in 
glasshouse exper iment  (1). But no  informa- 
tion is available on the effect of increasing 
nematode densities on the growth of com- 
mercial fig plants. This  report  attempts to 
fill this void. In several nurseries the com- 
mercial fig rootstocks are obtained by seeds 
as described in this experiment.  

T h e  exper iment  was made using clay 
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pots containing 700 cm 3 of steam pasteur- 
ized sandy loam soil. Cysts were extracted 
with a Fenwick can from soil of a lteavily 
infested fig orchard at Barile (Potenza), 
Italy. T h e  extracted cysts were incorporated 
into 2 liters of the pasteurized soil, and 
cysts and eggs in a 200-cm 3 al iquot of soil 
were extracted (6) and their number  deter- 
mined (9). Portions of the remaining 1,800 
cm 3 of infested soil were mixed with the 
uninfested soil to obtain a range of initial 
populat ion densities (Pt) of eggs and second- 
stage juveniles in a geometric progression. 

Th ree  pregerminated commercial fig 
seeds were planted in clay pots containing 
700 cm a of infested soil. T e n  unseeded pots 
containing the fig orchard soil and infested 
with I0 eggs plus second-stage juveniles/  
cm a of soil were included in the experiment  



to calculate the natura l  popula t ion  decrease 
in the absence of the host plant.  Pots were 
randomized on a glasshouse bench and 
plants were grown at 20-25 C. Each treat- 
ment  (nematode density) was replicated 10 
times. Tw e n t y  days after sowing, the plants 
were th inned to one seedling per pot. Plants 
were harvested 104 days after sowing, and 
fresh top weights were recorded. Te rm i na l  
nematode  popula t ion  densities (P~) were 
determined 40 days after  harvesting the 
p lant  tops thus allowing a greater num ber  
of nematode  females to become cysts. T h e  
soil f rom each pot  was mixed thoroughly 
and the cysts extracted (6) and counted, and 
numbers  of eggs plus second-stage juveniles 
were determined.  

T h e  relation between the fresh top 
weight of the fig seedlings and the number  
of nematodes at sowing is shown in Fig. 1. 
Fit t ing a curve according to the equat ion 
y = m + (l-m) z v-T (equation i) for P > T  
a n d y  = 1 f o r P  < T (the most  probable  
relat ion between ~nitial nematode  density 
P and finaI relative plant  weight y; [3,7,8]) 
with z 4' = 1.05 and m, the m i n i m u m  yield 
-- 0 (y for P > 64) suggests a value of tol- 
erance l imit  T = 0.15 eggs and second-stage 
juveni les /cm 3 soil (Fig. 1). Slightly smaller 
or larger values are about  equally probable.  
Also m could have been slightly larger than 
0, if the dying of the plants at the large 
initial nematode  densities was due to Sein- 
horst 's "second merchanism of growth re- 
duct ion" (8). Th ree  plants  died at 8 nema- 
todes/cm% 6 at 16 nematodes,  9 at 32 nema- 
todes, and all 10 at 64 nematodes and larger 
initial densities. 
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Fig. 1. Relation between initial population den- 
sity (Pi) of Heterodera fici and fresh weight of the 
tops of commercial tig plants 0'). 
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Figure 2 indicates the relat ion between 
the final (Pf) and the initial  (Pl) nematode  
popula t ion  densities. A curve according to 
the e q u a t i o n P f  = [ a x y  ( 1 - a P i )  / - l n q ]  
+ (1 - x + Sx - Sxy)  P~ (eq. ii) was fitted 
to tile observat ion (4,5). In  equat ion ii, Pt 
and Pr are initial  and final nematode  popu- 
lat ion densities; a = m a x i m u m  rate of mul- 
t iplication; q = a cons tan t  < 1; x = the 
p ropor t ion  of eggs that  hatch in the pres- 
ence  of  the host; S = the p ropor t ion  of eggs 
which does not  hatch in absence of the host; 
and y = relative yield. T h e  first pa r t  of the 
curve (Fig. 2) suggests an a (max imum rate 
of mult ipl icat ion)  value of 12. T h e  multi-  
pl icat ion rates at high densities averaged 
about  0.91; at low init ial  densities they av- 
eraged abou t  9. 

A t  the initial  densities (Pl) from 16 to 
1,024 the relative yield was 0 according to 
Fig. 1. Even if there had been some initial  
root  growth, nematode  mul t ip l ica t ion  
would have contr ibuted very little to the 
final popula t ion  at P~ > 32. Fit t ing a curve 
according to Pf -- a(1-qPO/-Inq to observed 
Pf / y (nematode density in the por t ion  of 
the soil containing roots) at P i < 4  nema- 
todes /cm 3 soil suggests a m a x i m u m  P~ in 
soil with roots of 21 nematodes /cmL there- 
fore, an average of 1 nematodes/cm~ if 5% 
of the soil contained nematodes.  T h e  av- 
erage rat ioPf /P~ at initial densities > 32 
nematodes/cm.% 0.91, is therefore a measure 
of the survival in the absence of host roots, 
which, however, 
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Fig. 2. Relation between initial (Pl) and final (Pr) 
population of Heteroclera fici. 
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slightly. Some hatching induced by host 
roots shortly after the heginning of the ex- 
pe r iment  may have occured. This  survival 
was 0.96 in pots with infested soil bu t  with- 
out  roots. T h e  two figures are not  signifi- 
cantly different. 

T h e  data do not  allow est imation of x. 
T o  calculate a curve for the relat ion be- 
tween Pf and P~ at P > 16 nematodes /cm :~ 
soil x can be assumed to be unity. Th i s  re- 
duces tile second term of the r ight  hand par t  
of equat ion ii to S(1-T)Pt. 

T h e  H. fici densities de termined in field 
samples are smaller than real densities be- 
cause eggs in eggs sacs are usually ignored. 
Also in this exper iment  this port ion of eggs 
was not  taken in account. There fore  advice 
on control should be based on a smaller 
value of T than that  derived from the result 
of the pot  experiment .  

T h e  very low value of m i n i m u m  yield, 
m = 0, depends upon  the very small seed- 
lings used in the experiment .  Braasch (1) 
reports  that  in o rnamenta l  fig the H. fici 
damage was higher in small seedlings than 
in older plants. T h e  value of m will un- 
doubtedly  increase with the plant  age (7). 
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We describe here our  method of obtain- 
ing clean Heterodera glycines eggs and 
hatched infective juveniles in quanti ty.  

Similar methods of obta ining eggs of 
other  nematode  genera have been published 
(1,2,4,7). Minigawa (5) compared  the ef- 
ficiency of a double layer centrifugal method  
(DCF) with extraction in Bae rmann  funnels 
and direct examina t ion  for recovery of 
nematodes f rom soil. He  concluded that  
DCF is unsui table  for quant i ta t ive  extrac- 
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tion of nematode eggs from soil. He  did not  
examine Heterodera spp. 

Collection of eggs: We collect cysts from 
soil oil a 60-mesh screen (250-/xm apertures) 
by elutr iat ion or by settling and decanting. 
Screenings are washed onto a 100-mesh 
sieve (150 t~m) and macerated by gentle 
rubb ing  with a rubbe r  s topper to release 
eggs. Eggs and debris are collected in a 
bucket  wi th  the aid of a gentle s tream of 
water, concentrated by centr i fugat ion at 
800 g for 5 min in 50-ml conical tubes in a 
swinging horizontal head rotor. T h e  super- 
na tan t  is s iphoned off unti l  about  2 ml re- 
main above the pellet. T h e  pellet is then 
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