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Abstract: Seedlings of  Corchorus capsularis (cv. C4444) were inocula ted  wi th  Meloidogyne 
incognita, Hoplolaimus indicus, and  a f ungus  p a t h o g e n  of ju te ,  Macrophomina phaseoli, 
separately and  in al l  possible combina t ions .  T h e  significant damage  of ju te  p lan ts  caused indi- 
vidual ly  by the  pa thogens  was aggravated  when  the fungus  was associated wi th  e i ther  of  the  
nema tode  species. M. incognita alone caused greater  damage  t han  e i ther  H. indicus o r  
Macrophomina phaseoli alone.  P lants  inocula ted  wi th  M. incognita and  Macrophomina phaseoli 
were more  severely damaged  t h a n  p lan t s  inocula ted  wi th  H. indicus and  the fungus .  P lan t  g rowth  
was m i n i m u m  and  disease symp t oms  were m a x i m u m  when  all  pa thogens  acted together .  In  the  
presence of the  fungus ,  M. incognita produced  fewer galls. T h e  reproduc t ion  of H. indicus was 
n o t  inf luenced by the  o ther  organisms.  

During a nematological survey in Sep- 
tember 1975, an experimental  field on the 
Burdwan Agricultural Farm at Burdwan, 
West Bengal, planted with Corchorus cap- 
sularis L. and C. olitorius L. was found to 
be severely infested with the fungus 
Macrophomina phaseoli (Maubl.) Ashby. 
Identification of the fungus was made by 
the Mycology laboratory, Botany Depart- 
ment,  Burdwan University. Examinat ion of 
root and soil samples from this field re- 
vealed that the nematodes Meloidogyne 
incognita (Kofoid & White) Chitwood and 
Hoplolairnus indicus Sher were abundant .  
T h a t  finding led to this pot experiment,  
designed to study the effects of these patho- 
gens, singly and in combination, on jute. 

T h e  li terature is extensive (5, 6) on 
interactions of plant-parasitic nematodes 
and plant-pathogenic fungi, bu t  only a few 
studies have involved the fungus Macro- 
phomina phaseoli, and most of those con- 
cerned its interactions with Meloidogyne 
spp. on Hibiscus cannabinus (8), Ligustrum 
japonicum (2), and Glycine max (1). 

M A T E R I A L S  AND M E T H O D S  

Thr e e  surface-sterilized seeds of jute 
(Corchorus capsularis cv. C4444) were sown 
in each clay pot of 20-cnt diam. containing 
3.5 kg autoclaved sandy clay loam soil. 
Water  was applied to each pot  as needed. 
Three  weeks after emergence, the seedlings 
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were thinned to one per pot  and given one 
of the following eight treatments: 1) un- 
inoculated control; 2) Macrophornina 
phaseoli alone; 3) H. indicus alone; 4) M. 
incognita alone; 5) H. indicus and M. in- 
cognita; 6) H. indicus and Macrophomina 
phaseoIi; 7) M. incognita and Macro- 
phomina phaseoli; and 8) H. indicus, M. 
incognita, and Macrophomina phaseoli. 
Each treatment was replicated five times, 
and treatments were arranged in a random- 
ized complete block design. At the end of 
the experiment,  statistical analysis of the 
data was done by analysis of variance and 
calculating L.S.D. values to compare the set 
of treatments. 

Nematode inoculum levels were 2,000 
juveniles of M. incognita a n d / o r  2,000 
adults and juveniles of H. indicus per pot. 
H. indicus, originally obtained from jute 
fields at the Burdwan Agricultural Farm, 
was isolated and monocul tured in the 
screen-house on jute (cv. C4444). M. in- 
cognita was obtained from a monocul ture  
on tomato (Lycopersicon esculentum L. cv. 
Golden Queen). Before inoculation, the 
nematodes were surface-disinfested with 
0.001% 8-quinolinol sulfate for 30 minutes. 

T h e  pure culture of Macrophomina 
phaseoli, obtained from the Mycology lab- 
oratory, Depar tment  of Botany, Burdwan 
University, was grown at 24-26 C in 250-ml 
conical flasks containing 50 ml of Richard's 
solution. After 5 days, the fungal mat in 
each flask was separated, washed, slightly 
macerated in a mortar,  and mixed with 100 
ml distilled water. T h e  suspension made 
from each fungal mat  was used to inoculate 
a single pot. 

For inoculation, the feeder roots of the 
seedlings were exposed by removing the 
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surface soil ,  a n d  i n o c u l a t i o n s  were  m a d e  by  
p o u r i n g  suspens ions  u n i f o r m l y  over  the  ex- 
posed  roots.  T h e  con t ro l  p l an t s  rece ived  
a n  e q u a l  a m o u n t  of water .  T h e  surface  soil  
was then  r e p l a c e d  a n d  w a t e r e d  l ight ly .  

Seventy  days af te r  i n o c u l a t i o n ,  the  
p l an t s  were  u p r o o t e d  careful ly ,  a n d  obser-  
va t ions  were  m a d e  on  the  m o r p h o l o g i c a l  
charac te rs  of  the p l an t s  a n d  on  the  nema-  
tode  p o p u l a t i o n s .  T o  e s t ima te  the  p o p u l a -  
t ion  of  H. indicus, a 100-g p o r t i o n  of  soil  
t aken  f rom each po t  was processed by  
s ieving a n d  m o d i f i e d  B a e r m a n n  funne l  
techniques .  T h e  nema todes  ex t r ac t ed  were  
c o u n t e d  by a d i l u t i o n  coun t  m e t h o d .  T o  
e s t ima te  the  p o p u l a t i o n  of  M. incognita, 
100 g of  soil  was t aken  f rom each pot ,  
m i x e d  w i t h  500 g of  s te r i l ized  soil  a n d  
p laced  in  a 8-cm clay pot .  I n  each pot ,  one  
t o m a t o  (cv. G o l d e n  Queen )  seed l ing  was 
p l a n t e d .  A m o n t h  la te r ,  the  t o m a t o  p l a n t s  
were  ha rves t ed  a n d  p r i m a r y  galls  were  
coun ted .  T h e  funga l  p o p u l a t i o n  was n o t  
e s t ima ted ,  b u t  its presence  a n d  in fec t iv i ty  
were de t ec t ed  f rom the cha rac te r i s t i c  dis- 
ease symptoms .  

R E S U L T S  

I n  c o m p a r i s o n  w i t h  the  u n i n o c u l a t e d  
con t ro l ,  p l a n t  g r o w t h  was r e d u c e d  (P = 
0.05) in  a l l  t r e a tme n t s  r ece iv ing  the pa tho -  
gens a l o n e  or  in  c o m b i n a t i o n .  A l l  t rea t -  
men t s  d i f fered f rom each o t h e r  in  shoo t  
he igh t ,  shoot  fresh weight ,  a n d  shoot  d r y  
we igh t  a t  the  5 %  level.  F resh  a n d  d r y  
weights  of  roots  d i d  no t  differ  s ign i f ican t ly  
be tween  t r e a tme n t s  w i th  M. incognita a lone  
and  Macrophomina phaseoIi a lone ,  or  
a m o n g  the  t r e a tme n t s  w i t h  the  two nema-  
todes a lone  or  c o m b i n e d  ( T a b l e  I). 

W h e n  the  p a t h o g e n s  were  i n o c u l a t e d  
singly,  M. incognita was s ign i f ican t ly  m o r e  
d a m a g i n g  t h a n  H. indicus or  Macro- 
phomina phaseoli. T h e  g r o w t h  suppress ion  
by any  two of these p a t h o g e n s  was signif- 
i can t ly  g rea te r  t han  t ha t  caused by  e i t he r  
p a t h o g e n  a lone.  P lan t s  i n o c u l a t e d  w i t h  
Macrophomina phaseoli a n d  M. incognita 
were m o r e  severely d a m a g e d  t h a n  p lan t s  
i n o c u l a t e d  w i t h  Macrophomina phaseoli 
a n d  H. indicus. T h e  c o m b i n a t i o n  of  b o t h  
n e m a t o d e  species w i t h  Macrophomina 

TABLE I. The effect of Hoplolaimus indicus, Meloidogyne incognita and Macrophomina phaseoli 
alone and combined on jute plants and nematode populations. ! 

Treatment 

Nematode 
population 

Fresh Dry Fresh Dry No. of 
Shoo t shoot shoot root root H. galls 
height weight weight weight weight indicus per root 
(cm) (g) (g) (g) {g) per pot system 

Control 127.4 s 129.6 s 17.9 s 42.6 u 5.6 u 

Macrophomina 110.3 t 101.3 t 13.9 t 34.7 v 4.5 v 

Hoplolaimus 98.2 u 92.5 u 12.6 u 29.8 w 3.8 w 34,500 

Meloidogyne 85.6 v 81.4 v 11.0 v 31.5 vw 4.0 vw 680 y 

Hoplolaimus + 
Meloidogyne 77.8 w 72.7 w 9.8 w 28.6 w 3.6 w 32,400 640 yz 

Hoplolaimus + 
Macrophomina 68.4 x 62.4 x 8.4 x 23.4 x 3.0 x 33,600 

Meloidogyne + 
Macrophomina 54.8 y 47.6 y 6.3 y 18.2 y 2.3 y 600 z 

Hoplolaimus + 
Meloidogyne + 
Macrophomina 42.6 z 31.7 z 4.2 z 12.8 z 1.6 z 31,500 580 z 

LSD at 5% 5.1 6.1 0.8 4.3 0.5 N.S. 64 

"Mean of five replicates. Means not followed by the same letter are significantly different at  the  5% level. 
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TABLE 2. Disease index" recorded three times after inoculation with Macrophomina phaseoli, singly 
and in combination with Hoplolaimus indicus and Meloidogyne incognita. 

Days after inoculation b 
Treatment 30 50 70 

Macrophomina phaseoli 
Macrophomina phaseoli + H. indicus 
Macrophomina phaseoli + M. incognita 
Macrophomina phaseoli + H. indicus + 

M. incognita 
Uninoculated control 

LSD at 5% 

1.50 X 1.80 y 2.40 X 
1.60 X 2.00 y 2.80 xy 
1.80 xy 2.80 Z 3.40 yz 

2.20 Z 2.80 Z 3.60 Z 
1.O0 w 1 .00  x 1 . 0 0  w 

0.58 0.77 0.74 

"On a scale of 1-4, from no symptoms to plants ahnost dead. 
bMean of five replicates. Means not followed by the same letter are significantly different at the 5% level. 

phaseoli caused the most  severe suppress ion  
of shoot he ight  and  weight ,  a n d  root  weight  
(Tab le  1). 

Signif icant ly fewer galls were p roduced  
by M. incognita in  the presence of Macro- 
phomina phaseoli, and  Macrophomina 
phaseoli plus H. indicus. T h e  r e p r o d u c t i o n  
of H. indicus was not  in f luenced  signif- 
icant ly  by any  t r ea tmen t  ( T a b l e  1). 

Disease symptoms i nduced  by Macro- 
phomina phaseoli were root-rot,  b lack  
patches on  leaves a n d  stem, and  signs of 
defol ia t ion .  These  symptoms were more  
severe and  appeared  ear l ier  i n  the presence 
of M. incognita a n d  reached a m a x i m u m  
w h e n  b o t h  n e m a t o d e  species were present  
( T a b l e  2). 

D I S C U S S I O N  

Signif icant  synergistic effects of Macro- 
phomina phaseoli i n  the presence of 
Meloidogyne spp. have also been  observed 
on  Hibiscus cannabinus (8), Ligustrum 
]aponicum (2), and  Glycine max (1). T h e  
nematodes  may predispose their  hosts to 
greater  fungus  damage  by w o u n d i n g  and  
p rov id ing  in fec t ion  sites, or  by a l t e r ing  the 
b iochemica l  n a t u r e  of the roots so as to 
provide  a be t te r  fungus  substrate.  T h i s  k i n d  
of i n t e r ac t i on  is p r o b a b l y  occur r ing  at the 
B u r d w a n  Agr i cu l tu ra l  F a r m  a n d  in  o ther  
locat ions where  these pa thogens  occur to- 
gether.  

T h e  lack of differences in  final nema-  
tode popu l a t i ons  be tween  the t rea tments  
wi th  H. indicus a n d  M. incognita a lone  a n d  
i n  c o m b i n a t i o n  suggest tha t  those two 
n e m a t o d e  species do no t  compete  for food 

or space. T h e  inf luence  of Macrophomina 
phaseoli on r e p r o d u c t i o n  of M. incognita 
b u t  no t  on  H. indicus is consis tent  wi th  
some earl ier  observat ions.  Pythium apha- 
nidermatum suppressed egg-produc t ion  of 
M. incognila on  c h r y s a n t h e m u m  (3) b u t  
r e p r o d u c t i o n  of H. indicus was no t  influ- 
enced by Fusarium moniliformae on maize 
(4). I t  is possible tha t  fungus  invas ion  of 
g ian t  cells (7), which  are the feeding sites 
for M. incognita, may suppress r e p r o d u c t i o n  
of this nematode .  T h e  fungus  w ou l d  n o t  
in terfere  wi th  the r e p r o d u c t i o n  of the ecto- 
parasi t ic  H. indicus in  this m a n n e r  because 
it  does no t  inci te  g ian t  cells. 
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Description and Bionomics of 
Mesomermis camdenensis n. sp. (Mermithidae), 

a Parasite of Black Flies (Simuliidae) ~ 
DANIEL M O L L O Y  2 

Abstract:  Mesomermis  camdenensis  n. sp. is described from larvae of S i m u l i u m  tuberosum (Lund- 
stroem) collected in Camden Valley Creek, Washington County, New York. This  species possesses 
a barrel-shaped vagina, vulval flap. two short  separate spicules, terminal mottth, six longitudinal  
chords, six cephalic papillae, large sexually dimorpbic  anaphids, an esophagns of uni form width 
which extends for less than one-third of the body length, and a cone-shaped tail directed ventrally 
wi thout  appendage. Juveniles also are described and illnstrated. 

A detailed morphological comparison with the mermi th id  M. [lumenalis Welch is presented. 
T h e  most pronounced morphological differences between these species are in the shape of the 
vulva, juvenile tail, and infective stage. Cross-mating trials suppor t  the integrity of the new species. 

The  life cycle of M. camdenensis  is closely synchronized with that of its pr imary host, S. 
tuberosum larvae. Infected S. tuberosum larvae were first collected in May. Emergence of post- 
parasites from late instars took place from mid-June through mid-October.  Sampling data indi- 
cate a lower susceptibility to infection among S. v e n u s l u m  Say larvae. Key Words: taxonomy, 
bionomics, Mesomermis  spp., S i m u l i u m  tuberosum.  

In his taxonomic review of the Mermith- 
idae, Nickle (8) considered Mesomermis as 
a genus inquirendum and designated the 
black fly parasite M. flumenalis Welch, 1962 
as type species of the new genus, Neo- 
mesomermis. T h e  generic description o[ 
Neomesomermis was later emended (5). This  
author, however, still recognizes the validity 
of Mesomermis. Although Daday's (4) orig- 
inal description of Mesomermis in 1911 is 
scant, Welch (16) gave a thorough rede- 
scription of the genus in 1962. Many of the 
early original descriptions of mermithid 
genera (e.g., Paramerrnis, Hydromermis, 
Limnomermis) are similarly weak. Substi- 
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tuting another  name for one that has 
already beeu redefined and in use is con- 
sidered inappropriate.  

This  paper describes a new species of 
Mesomermis from an eastern New York 
populat ion of black flies and provides addi- 
tional information on the bionomics of this 
species. Comparison with the closely related 
North  American species M. [tumenaIis is 
also given. 

M E T H O D S  AND MATERIALS 

Taxonomy: Simulium tuberosura (Lund- 
stroem) larvae infected with M. camdenensis 
were collected from Camden Valley Creek, 
Shushan, New York, dur ing July and Au- 
gust, 1975. Some black fly larvae were 
immediately dissected and the parasitic 
juvenile morphology studied, while others 
were held in aerated aquaria at 12(-+-1/2)C 
for emergence and collection of nema- 
todes. Postparasites were pipetted from the 
aquaria, transferred in groups of 10 to 
plastic dishes (V -- 8 cm s) containing sand 
overlaid by streamwater, and incubated at 
12(~l)C.  Adults, eggs, and preparasites 
were obtained with this method. 
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