
Descriptions of Females (Emended), a Male, and Juveniles 
of Paralongidoros microlaimus (Nematoda: Longidoridae) 
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Abstract: T h e  m a l e  a n d  j u v e n i l e s  of  Paralongidorus microlaimus Sidd iq i ,  1964, a r e  d e s c r i b e d  a n d  
t h e  f e m a l e  d e s c r i p t i o n  e m e n d e d .  A key  to t he  n o m i n a l  species  of  t h e  g e n u s  is g iven .  Key Words: 
T a x o n o m y ,  L o n g i d o r i d a e .  

I n  Apr i l  I974 Paralongidorus micro- 
laimus Siddiqi,  1964, was f o u n d  in  
association wi th  roots  of  decl in ing a h n o n d  
(on a l m o n d  rootstock) and  in te rp lan ted  
Persian wa lnu t  (on Cal i forn ia  black wa lnu t  
rootstock) g rowing  in Zamora  siltly clay 
loam in G lenn  County ,  California.  T h e  
n e m a t o d e  was no t  f o u n d  associated wi th  
various grasses and  weeds g rowing  a m o n g  
the a lmonds  or  in ad jacent  fields of safflower 
or  prunes.  As m a n y  as 146 P. microlaimus 
per  400 cm :3 of  soil were found,  inc lud ing  
numerous  females, all 4 juveni le  stages, and  
1 male specimen. A later sampl ing  revealed 
as m a n y  as 389 P. microlaimus/400 cm :~ of  
soil, bu t  no  add i t iona l  males. Th i s  nema- 
tode had  been  collected in 1962 f rom a 
Sutter  County ,  California,  wa lnu t  orchard,  
b u t  no t  identif ied unt i l  recently.  

T h e  or iginal  descr ip t ion of  P. micro- 
laimus was f rom one ho lo type  female (8). 
I have no t  examined  the holotype,  b u t  
Siddiqi has examined  females f rom the 
Cal i fornia  p o p u l a t i o n  and  suggested that  a 
redescr ipt ion of  the female wou ld  be de- 
sirable. Therefore ,  a redescr ip t ion of  the 
species was unde r t aken  to inc lude descrip- 
t ions of  the male  and  juveni le  stages. 

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

T h e  nematodes  were killed and  fixed by 
the slow add i t ion  of  bo i l ing  4 %  formal in  
to water  con ta in ing  the nematodes  unt i l  
the or iginal  vo lume was doubled .  T h e y  were 
processed to glycerine by modi fy ing  Sein- 
horst 's  r ap id  m e t h o d  (6) as follows: step I, 
e l iminate  e thanol ;  step 2, keep at r o o m  
tempera tu re  at  least 24 hours ;  and  step 4, 
keep at r o o m  tempera ture .  Specimens were 
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also s tudied using the SEM. Materials  and  
methods  for SEM work  are as described 
by Sher and  Bell (7). Paren the t ic  meas- 
urements  in  the descript ions represent  
p o p u l a t i o n  range. 

S Y S T E M A T I C S  

Paralongidorus microlaimus 
Siddiqi,  1964 

(Fig. 1, 2) 

MEASUREMENTS 

Female (Holo type ;  f rom Siddiqi,  1964): 
L = 3.05 ram; a = 76; b = 10.6; c = 98; 
V = ~.6 49 ~.8; odontos ty le  = 65 tzm; 
o d o n t o p h o r e  = 46 /zn~; total  stylet length  
= 111 /zm; tail l ength  = 31 /znl; l ip w id th  
= 10 ttm; ( fol lowing f rom Siddiqi,  1964, 
i l lustrat ions:  c '  ( t a i l / ana l  body  diameter)  
= 1.1; D G R  (distance f rom anter ior  end  
to guide  ring) = 29 t~m. 

Females (n = 30): L = 3.26 m m  (2.72- 
3.73); a = 77 (66-89); b = 9.5 (8.2-12.4); c 
--- l l 2  (85-150); V = ~.0 50 s.~ (,-s 46-54 4-7); 
odontos ty le  = 76 ~m (71-84); o d o n t o p h o r e  
= 53 tzm (50-59); total  stylet length  = 130 
tzm (125-136); c'  = 1.0 (0.8-1.2); tail length  
= 29 t~m (24-32); D G R  = 35 tzm (33-38); 
dis tance f rom anter ior  end  to hemizon id  = 
157 ~m (146-169); lip wid th  -- 11 /~m 
(lO-12). 

Male (n = I): L = 3 . 5 4 m m ;  a = 75; 
b = 9.6; c = 110; T = 51; odontos ty le  = 
73 tma; o d o n t o p h o r e  = 59 /~m; total  stylet 
length  = 132 /ma; spicules = 55 ttm; c' = 
.94; tail l ength  = 32 /~m; D G R  = 36 t~m; 
distance f rom anter ior  end to hemizon id  --- 
152 ~m; lip w id th  -- 11.5/~m. 

Juveniles: All four  stages, see T a b l e  1. 

DESCRIPTIONS 

Females (emended):  Lips amalgamated ,  
inner  circle of 6 papi l lae,  ou ter  circle of 10 
(light microscope and  SEM, Fig. 1, 3). 
Guide  r ing  slightly greater  than  3 lip widths  
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TABLE 1. Biometrical characters of the juvenile stages of Paralongidorus microlaimus. 

Character LI L2 L3 L4 

n 12 8 13 13 

L (mm) 1.09 1.35 1.68 2.43 
(1.01-1.23)" (1.25-1.50) (1.53-1.89) (1.85-2.77) 

a 53 56 65 74 
(48-59) (53-60) (60-71) (65-83) 

b 4.5 5.5 5.9 7.3 
(3.9-5.0) (3.6-6.9) (4.8-6.8) (6.3-8.7) 

c 39 45 56 81 
(36-42) (42-50) (50-63) (62-93) 

Odontostyle (#m) 51 53 57 67 
(49-53) (51-56) (54-59) (63-71) 

Odontophore (#m) 34 38 46 50 
(30-38) (35-40) (43-50) (47-55) 

Total stylet 85 91 103 117 
length (/~m) (80-87) (86-95) (99-107) (109-122) 

Replacement 54 57 65 77 
odontostyle (/am) (53-56) (54-61) (60-68) (72-81) 

c t 2.0 1.8 1.6 1.2 
(1.8-2.2) (1.6-1.9) (1 A-1.7) (1.1-1.4) 

Tail length (#m) 28 30 30 30 
(26-30) (28-33) (28-33) (28-33) 

Body width (#m) 21 24 26 33 
(20-23) (22-26) (23-27) (28-38) 

DGR (#m) . . 22 23 26 30 
(22-23) (22-24) (25-28) (27-31) 

Distance from 103 111 123 139 
anterior end to (101-110) (106-120) (108-130) (128-150) 
hemizonid (#m) 

"Means. with range in parentheses. 

f rom an te r io r  end (Fig. 1). Dis tance  f rom 
stylet base to nerve  r ing  var iab le  wi th  
degree  of stylet ext rus ion.  E x p a n d e d  esoph- 
agus base 94 /~m (83-104) long, 17 /~m 
(16-23) wide. Esophagea l  g lands  typical  of  
genus. Cut ic le  composed  of several  layers, 
m a r k e d  by fine t ransverse  str iae ( l ight 
microscope  and  SEM, Fig. 2, 3). An te r io r  
and  pos te r ior  gonads  ref lexed to same or 
oppos i te  sides of  body.  

Male: Similar  to female,  d i f fer ing on ly  
in p r i m a r y  and  secondary  sexual  character-  
istics. T a i l  conspicuous ly  m o r e  ven t ra l ly  
curved than  female,  Series of  6 supp lemen t s :  
,t ventra l ,  Unevenly spaced; 2 vent ro-  
submed ian ,  12 a n d l 6  # m  an te r io r  to anus  
(Fig. 2). 

Juveniles: Similar  to females.  Ta i l s  of  
first three  juven i le  stages na r rower  t han  
females,  all a p p r o x i m a t e l y  same leng th  

(Fig. 2). Juven i l e  stages d i s t ingu ished  by  
size, shape,  and  n u m b e r  of cells of geni ta l  
p r i m o r d i a  when  visible (Fig. 1). B iomet r i c  
ranges somet imes  ove r l ap  be tween  succes. 
sive juven i le  stages (Tab l e  1). W h e n  over lap  
occurred,  l ength  of body  and  stylet were 
rel ied on to iden t i fy  the stage. Most  indi- 
v iduals  wi th  o v e r l a p p i n g  r ange  showed 
signs of a p p r o a c h i n g  molt .  

DIAGNOSIS 

Females  closely resemble  P. erriae Heyns  
(1 ~: 2) and  P. spiralis Khan ,  Saha and  
Seshadri  (4). Females  differ  f rom P. spiralis 
by: a s suming  a "c" or  " j"  shape  ins tead of  
a spiral  shape  w h e n  kil led;  a lesser dis tance 
to gu ide  r ing  (29-38 vs. 40-48 /~m); hav ing  
sl ightly set off vs. con t inuous  lips; usua l ly  
na r rower  l ip reg ion  (10-12 vs. 11-14 /~m). 
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FIG. 1-(A-H). Paralongidorus microlaimus. A-D) Female. A) Anterior region. B) Vulval region. C) Face 
view. D) Head. F-H) Genital primordia of juveniles. E) First-stage. F) Second-stage. G) Thi,rd-stage. H) 
Fourth -stage. 



P a r a l o n g i d o r u s  m i c r o l a i m u s  Key  to  G e n u s :  R o b b i n s  31 

F e m a l e s  d i f fe r  f r o m  P .  e r r i a e  by:  b o d y  
u s u a l l y  s h o r t e r  (2.72-3.73 vs. 3.23-5.60 m m ) ;  
a n d  d i s t a n c e  to g u i d e  r i n g  g r e a t e r  (3 vs. 2 
l i p  w id ths ) .  

T h e  m a l e  o f  P .  m i c r o l a i m u s  di f fe rs  f r o m  
o t h e r  k n o w n  species  of  P a r a l o n g i d o r u s  by  
h a v i n g  4 i r r e g u l a r l y  p l a c e d  v e n t r a l  s u p p l e -  
m e n t s  vs. 7-15 r e g u l a r l y  p l a c e d  v e n t r a l  
s u p p l e m e n t s .  T h e  2 v e n t r o s u b m e d i a n  sup-  
p l e m e n t s  o f  P .  m i c r o l a i m u s  o c c u r  a t  
d i f f e r e n t  d i s t ances  f r o m  t h e  a n u s  a n d  t h u s  
a r e  n o t  a t r u e  a d a n a l  pa i r .  E x c e p t i n g  P .  
e r r i a e ,  t h e  m a l e  o f  P .  m i c r o l a i m u s  is s h o r t e r  
i n  t o t a l  l e n g t h  (3.54 vs. 4.3-10.7 m m )  a n d  
has  a s h o r t e r  o d o n t o s t y l e  (73 vs. 105-211 
/znl) t h a n  a l l  o t h e r  k n o w n  m a l e s  o f  th is  
genus .  

S l ides  o f  t h e  m a l e ,  f emales ,  a n d  ju -  
ven i l e s  o f  t he  C a l i f o r n i a  p o p u l a t i o n  o f  P .  
m i c r o l a i m u s  h a v e  b e e n  d e p o s i t e d  at  t he  
U n i v e r s i t y  o f  C a l i f o r n i a  N e m a t o d e  Col lec-  
t i on ,  Davis .  S l ides  o f  f ema le s  a n d  j u v e n i l e s  
a r e  d e p o s i t e d  at  t h e  C a l i f o r n i a  D e p a r t m e n t  
o f  F o o d  a n d  A g r i c u l t u r e  N e m a t o d e  Col lec -  
t ion ,  S a c r a m e n t o ;  a n d  U S D A  N e m a t o d e  
C o l l e c t i o n ,  Be l t sv i l l e ,  M a r y l a n d .  

D I S C U S S I O N  

T h e  o d o n t o s t y l e  a n d  o d o n t o p h o r e  
l e n g t h  a n d  D G R  a re  s l i g h t l y  less for  t he  
h o l o t y p e  t h a n  for  t h e  C a l i f o r n i a  p o p u l a t i o n  
o f  P.  m i c r o l a i m u s .  T h e  d i f f e r ences  a r e  be- 
l i e v e d  m i n o r  a n d  w i t h i n  t h e  r a n g e  o f  species  
v a r i a t i o n  f o u n d  i n  L o n g i d o r i d a e .  N o  o t h e r  
m o r p h o l o g i c a l  d i f f e rences  w e r e  f o u n d .  

W h i l e  u s i n g  t h e  l i g h t  m i c r o s c o p e ,  v e r y  
sma l l  s t r u c t u r e s  ( a p p e a r i n g  se tae- l ike)  w e r e  
o b s e r v e d  o n  s p e c i m e n s  of  P .  m i c r o l a i m u s .  

T h i s  p r o m p t e d  an  S E M  s t u d y  of  t h e  su r f ace  
s t r u c t u r e s  of  this  n e m a t o d e .  I n  s u b s e q u e n t  
S E M  e x a m i n a t i o n s ,  t hese  s t r u c t u r e s  w e r e  
n o t  f o u n d .  S E M  e x a m i n a t i o n  of  t h e  a n t e r i o r  
r e g i o n  con f i rms  the  n u m b e r  a n d  p l a c e m e n t  
o[  p a p i l l a e  o n  t h e  l ips  a n d  t h e  l a rge  a m p h i d  
o p e n i n g s .  Sma l l  t r ansve r se  s t r i ae  a r e  f o u n d  
o n  the  su r f ace  t h e  e n t i r e  b o d y  l e n g t h .  

T h e  n o m i n a l  species  o f  P a r a l o n g i d o r u s  

l i s t ed  by  L a m b e r t i  (5) a re  i n c l u d e d  i n  t he  
key.  T h e  f o l l o w i n g  species  a r e  also i n c l u d e d  
in  t he  key:  P .  d r o s e r i  S u k u l  (9); P .  f i s c h e r i  

H e y n s  (2); P .  m a j o r  V e r m a  (10); P .  o r y z a e  

V e r m a  (10); P. s i m i l i s  K h a n ,  C h a w l a ,  a n d  
P r a s a d  (3); a n d  P.  s p a s s k i i  H e y n s  (2). T h i s  
key  is b a s e d  o n  p u b l i s h e d  d e s c r i p t i o n s  o f  
a l l  n o m i n a l  species  o f  P a r a l o n g i d o r u s  f o u n d  

by  m a n u a l  sea rch  a n d  by  sea rches  of  com-  
m e r c i a l l y  a v a i l a b l e  c o m p u t e r i z e d  d a t a  bases.  
I n  the  key,  i f  t h e  r a n g e  o f  species  o v e r l a p s  
a c o u p l e t ,  t he  species  is i n c l u d e d  i n  b o t h  
coup le t s .  

K E Y  T O  T H E  N O M I N A L  S P E C I E S  O F  
P A R A L O N G I D O R U S  ( F E M A L E S )  

1. Odontostyle 93 /~nl or less ................................ 2. 
Odontostyle 96 #m or more ........................ 13. 

2. Total length less than 4 mm .................... 3. 
Total length 4 mm or more .......................... 8. 

3. DGR less than 40 #m ................................. 4. 
DGR 40 #m or greater ............................... 

.... P. spiralis Khan, Saha and Seshadri, 1972. 
4. Lip width less than 10 #m ......................... 5. 

Lip width 10 #m or more ........................... 6. 
5. Lips continuous, c' 1.0 or less ..................... 

P. similis Khan, Chawla and Prasad, 1971. 
Lips slightly offset, c p 1.0 or greater ............ 

.................................. P. oryzae Verma, 1973. 
6. Amphid slit length/width of lips (AS/WL) 

0.67 or more ................................................. 7. 
AS/WL 0.5 or less ........................................ 

........................................... P. u tr iculoides  
(Corbett, 1964) Siddiqi and Husain, 1965. 

7. DGR about 3 lip widths, head rounded, 
cardia distinct, lips slightly offset, mean 
total length 3.3 mm .................................. 
..................... P. microlaimus Siddiqi, 1964. 

DGR about 2 lip widths, head flattened, 
cardia indistinct, lips definitely offset, 
mean total length 4.1 mm ...................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P. erriae Heyns, 1965. 

8. Total length 5.8 mm or greater .................... 9. 
Total length 5.6 mm or less ........................ 10. 

9. DGR 38 pin or greater, c r 1.1 or greater .... 
.... P. lutosus (Heyns, 1965) Aboul-Eid, 1970. 

DGR 35 /~m or less, c ~ 0.9 or less ................ 
................................. P. spasskii Heyns, 1972. 

10. Odontostyle usually 65 #m or greater; if less, 
lips slightly offset .......................................... 11. 

Odontostyle 65 #m or less, lips continuous, 
AS/WL 0.4 or less .................................. 
............................................ P. utr iculoides 
(Corbett, 1964) Siddiqi and Husain, 1965. 

11. DGR 31 #m or less, AS/WL greater than 
0.67 .................................................... 12. 

DGR 33 #m or greater, AS/WL less than 0.5 
................................. P. fischeri Heyns, 1972. 

12. Lip width 17 t~m, tail tip narrowly rounded 
. . . . . . . . . .  P. beryIlus Siddiqi and Husain, 1965. 

Lip width 15 #m or less, tail tip broadly 
rounded .................. P. erriae Heyns, 1965. 

13. Total length 7.6 mm or greater .................... 14. 
Total length less than 7.6 mm ...................... 17. 

14. V 44% or greater, lip width less than 30 /zm, 
c' 0.7 or greater ......................................... 15. 

v. less than 4 1 ° ,  lip width 35 #m or greater, 
c ~ 0.5-0.6 ....................................................... 
.... P. m a x i m u s  (Biitschli, 1874) Siddiqi, 1964. 

15. Odontostyle greater than 150 #m .................. 16. 
Odontostyle less than 150 #m .......................... 

.................................... P. capensis Heyns, 1966. 
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FIG.  3-(A-C). S c a n n i n g  e l e c t r o n  m i c r o g r a p h s  of Paralongidorus microlaimus.  A-B) A n t e r i o r  r eg ion .  A) 
A d u l t  female .  B) F o u r t h - s t a g e  j u v e n i l e .  C) V u l v a l  reg ion .  

16. D G R  60 ,urn or  g r e a t e r ,  o d o n t o s t y l e  less t h a n  
185 # m  .................... P. hooperi  Heyns ,  1966. 

D G R  35 # m  o r  less, o d o n t o s t y l e  g r e a t e r  t h a n  
200 # m  . . . . . . . . . . .  P. epimikis  Dalmasso ,  1969. 

17. O d o n t o s t y l e  155 # m  or  less .......................... 18. 
O d o n t o s t y l e  170 # m  or  g r e a t e r  . . . . . . . . . . . . . . . . . . . .  

..................................................... P. remyi  
( A l t h e r r ,  1963) S i d d i q i  a n d  H u s a i n ,  1965. 

18. c '  g r e a t e r  t h a n  2.2 ......................................... 19. 
c ~ less t h a n  1.6 .............................................. 20. 

19. D G R  34 #m or  g r e a t e r ,  l i p s  c o n t i n u o u s ,  t o t a l  
l e n g t h  o v e r  4.5 m m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P.  f lexus 
K h a n ,  Seshadr i ,  W e i s c h e r  a n d  M a t h e n ,  1971. 

D G R  less t h a n  30 #m,  l i p s  s l i g h t l y  offset, 
t o t a l  l e n g t h  less t h a n  4.2 m m  . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P .  

a[zali (Khan ,  1964) S i d d i q i  a n d  H u s a i n ,  1965. 
20. T o t a l  l e n g t h  g r e a t e r  t h a n  3 m m  ..... . . . . . . . . . . . .  21. 

T o t a l  l e n g t h  less t h a n  3 m m  ..................... 
....... P. sali Sidd iq i ,  H o o p e r  a n d  K h a n ,  1963. 

21. D G R  49 /zna or  g r e a t e r  ............................... 22. 
D G R  47 # m  o r  less . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24. 

22. A S / W L  0.6 or  m o r e ,  t o t a l  l e n g t h  less t h a n  
5.0 m m  .................................................... 23. 

A S / W L  0.2, t o t a l  l e n g t h  g r e a t e r  t h a n  5.0 m m  
P. strelitziae (Heyns ,  1966) A b o u l - E i d ,  1970. 

23. D G R  52 # m  or  less .......................................... 
....... P. boshi K h a n ,  Saha  a n d  Seshadr i ,  1972. 

D G R  62 # m  o r  g r e a t e r  .................................. 
.................... P. x iph inemoides  Heyns ,  1965. 

24. I . i p  w i d t h  14 / lm or  g rea t e r ,  t o t a l  l e n g t h  4.1 
m m  or  g r e a t e r  ......................................... 25. 

L i p  w i d t h  12 #m,  t o t a l  l e n g t h  less t h a n  4.1 
] T I m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.... P. n u d u s  (K i r j anova ,  1951) L a m h e r t i ,  1975. 
25. V 4 5 %  o r  m o r e  ............................................. 26. 

V 4 4 %  or  less ...................................................... 31. 
26. O d o n t o s t y l e  u s u a l l y  105 # m  or  m o r e ;  i f  less, 

l i p s  c o n t i n u o u s ;  A S / W L  0.8 o r  g r e a t e r  _ _ 27. 
O d o n t o s t y l e  105 /zm o r  less, l i p s  offset ex-  

p a n d e d ,  A S / W L  0.5 .... . . . . . . . . . . . . . . . . . . . . . . . . . . .  

__ P. lutosus (Heyns ,  1965) A b o u l - E i d ,  1970. 
27. L i p  w i d t h  less t h a n  21 # m  ........................... 28. 

L i p  w i d t h  g r e a t e r  t h a n  22 # m  ........................ 
. . . . . . . . . . . . . . . . . . . . .  P. paramax imus  H e y n s ,  1965. 

28. D G R  less t h a n  35 # m  .................................... 29. 
D G R  g r e a t e r  t h a n  35 # m  ............................. 30. 

29. O d o n t o s t y l e  120 /Lm or  less, t o t a l  l e n g t h  5.2 
m m  o r  less, l i p s  c o n t i n u o u s  ....................... 
P. saechari Sidd iq i ,  H o o p e r  a n d  K h a n ,  1963. 

O d o n t o s t y l e  124 # m  or  g r e a t e r ,  t o t a l  l e n g t h  
5.6 m m  or  more ,  l i p s  s l i g h t l y  offset  ........ 
. . . . .  P. fici E d w a r d ,  M i s r a  a n d  S ingh ,  1964. 

30. L ips  offset, A S / W L  0.8, c 111-151, w i d t h  of  
e s o p h a g u s  base  19 # m  or  less . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  P. eucalypt i  Fisher ,  1964. 

L i p s  s l i g h t l y  offset, A S / W L  0.6-0.7, c 156-212, 
w i d t h  of  e s o p h a g u s  base  20 # m  o r  m o r e  
. . . . . . . . . . . . . . . . . . . . . . . . . .  P. capensis H e y n s ,  1966. 

31. D G R  u s u a l l y  35 # m  or  less, l i p  w i d t h  17 # m  
o r  less .......................................................... 32. 

D G R  u s u a l l y  35 # m  or  more ,  l i p  w i d t h  18 
# m  or  m o r e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33. 

32. O d o n t o s t y l e  122 # m  or  less, A S / W L  0.6-0.7, 
l ip  w i d t h  14-16 #m,  c 167 o r  less ............ 
.................................... P. major  V e r m a ,  1973. 

O d o n t o s t y l e  124 # m  or  more ,  A S / W L  0.5, l i p  
w i d t h  17 /zm, c 166 o r  m o r e  .. . . . . . . . . . . . . . . . . . .  
. . . . . . .  P. fici E d w a r d ,  M i s r a  a n d  S ingh ,  1964. 

33. A S / W L  0.6 or  g r ea t e r ,  a 122 or  less .............. 34. 
A S / W L  0.4, a 122 o r  g r e a t e r  ......................... 

......................................... P. citri (S idd iq i ,  
1959) S idd lq i ,  H o o p e r  a n d  K h a n ,  1963. 

34. c 199 o r  g r ea t e r ,  c a r d i a  f l a t t e n e d  ................. 
P. georgiensis ( T u l a g a n o v ,  1937) S idd iq i ,  1965. 

c 181 or  less, c a rd i a  e l o n g a t e d  ........................ 
................................... P. droseri Suku l ,  1971. 
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Peroxidase and 6-Phosphogluconate Dehydrogenase in 
Resistant and Susceptible Cotton Infected by 

Meloidogyne incognita r 
GREGORY R. NOEL and MICHAEL A. MC CLURE 2 

Abstract: Assays of specific activities and electrophoretic separations of mult iple forms of 
6-phosphogluconate dehydrogenase and peroxidase in cotton resistant and susceptible to 
Meloidogyne incognita were conducted 6 days after inoculation. Specific activities were greater in 
infected than in uninfected roots and also were greater in the resistant cultivar, 'Clevewilt 
6-3-5/ than in the susceptible culti.var, 'M8.' In uninfected roots, peroxidase activity was 
greater in Clevewilt roots than in M8 roots, but  activity of 6-phosphoglueonate dehydrogenase 
was the same. Multiple forms of peroxidase and 6-phosphogluconate dehydrogenase were sep- 
arated and resolved by polyacrylamide gel electrophoresis. These experiments demonstrated the 
occurrence of altered metabolism upon infection and differences in enzyme activity between 
resistant and susceptible cultivars. Key Words: Resistance, root-knot nematode, biochemistry, 
multiple forms, specific activity. 

R e s i s t a n c e  i n  c o t t o n  (Gossypium 
hirsutum) t o  Meloidogyne incognita h a s  
b e e n  a t t r i b u t e d  to  h y p e r s e n s i t i v i t y  a n d  
f a i l u r e  o f  cel ls  to  r e s p o n d  to  l a r v a e ,  w h i c h  
r e s u l t s  i n  f e w e r  ga l l s  (2, 23).  I n  t h e  c u l t i v a r  
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' C l e v e w i l t , '  r o o t - k n o t  r e s i s t a n c e  is a pos t -  
i n f e c t i o n a l  p h e n o m e n o n  o c c u r r i n g  a t  t h e  
c e l l u l a r  l e v e l  (20) a n d  d u e  i n  p a r t  to  r e d u c -  
t i o n  i n  v i r u l e n c e  o f  p e n e t r a t i n g  l a r v a e  b y  a 
t o x i n ( s )  (21). T h e s e  l a r v a e  a l so  m i g h t  b e  
u n a b l e  to  i n d u c e  t h e  s y n c y t i a  n e c e s s a r y  fo r  
e s t a b l i s h i n g  a p a r a s i t i c  r e l a t i o n s h i p  d u e  to  
d i f f e r e n c e s  i n  t h e  h o s t  c o m p o n e n t s  e s s e n t i a l  
fo r  s y n c y t i a l  o n t o g e n y  o r  to  a l a c k  o f  
s t i m u l a t o r y  s e c r e t i o n s  (6). 

S e v e r a l  i n v e s t i g a t i o n s  o f  e n z y m e s  o f  
n e m a t o d e - i n f e c t e d  p l a n t s  h a v e  b e e n  con -  
d u c t e d .  P e r o x i d a s e  a c t i v i t y  i n c r e a s e d  i n  
r o o t s  o f  c a b b a g e  (Brassica oleracea) i n f e c t e d  
w i t h  Pratylenchus penetrans (1), w h e r e a s  
Ditylenchus dipsaci i n d u c e d  q u a l i t a t i v e  d i f -  
f e r e n c e s  i n  m u l t i p l e  f o r m s  o f  p e r o x i d a s e  o f  
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