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Abstract: Popu la t ion  increase of Pratylenchus hexincisus on 41 soybean cul t ivars  (ma tu r i ty  
groups  I-VI) and  lines was tested u n d e r  g reenhouse  condi t ions.  After  3 months ,  P. hexincisus w a s  
recovered from the roots  of al l  p lan ts  tesled. Final  popu la t i ons  of P. hexincisus per  pot  were 
la rger  than  the in i t i a l  p o p u l a t i o n  in 13 cult ivars.  Pa thogenic i ty  of P. hexincisus on five soybean 
cul t ivars  represen t ing  ma tu r i t y  groups  (I-V) was demons t r a t ed  unde r  greenhouse  condi t ions.  An 
inocu lmn  of 5,000 P. hexineisus/plant signif icantly decreased the root  and  shoot  biomass of a l l  
five soybean cul t ivars  after  .8 months .  Key words: lesion nematode ,  resis tant  cul t ivar ,  ecology, 
pa thogenic i ty .  Jou rna l  of Netnatology 14(2):217-220. 1982. 

Pratylenchus hexincisus (Taylor  and  
Jenkins) is associated with corn (Zea mays 
L.) and soybean (Glycine max L.) in the 
Nor th  Central  states of the USA (3,6,7,9, 
10). Resistant cultivars are impor tan t  for 
control of plant  parasitic nematodes in pest 
management  systems. Large differences in 
susceptibility of some soybean cultivars to 
lesion nematode (Pratylenchus spp.) occur 
(1,5,8). T h e  pathogenici ty of P. hexincisus 
on Corsoy soybeans has been demonstra ted  
(I1); Iiowever, little is known about  the 
susceptibility of other cultivars. Field tests 
usually are confounded hy other parasitic 
organisms, inchtding other nematode spe- 
cies. T h e  objectives of the research were to 
determine the susceptibility of various soy- 
bean cultivars to P. hexincisus and to de- 
termine its pathogenici ty on five soybean 
cultivars under  controlled conditions. 

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

T h e  P. hexineisus used in all tests origi- 
nally was obtained from field corn in Iowa 
and was increased on corn and tomato  in 
the greenhouse. Steam-sterilized sandy soil 
(86'~ sand, I I %  silt, 8% clay, 2.5% or- 
ganic matter ,  p H  7.0) was used in all tests. 
All plants were fertilized with N-P-K (6-10-4) 
at 6 g/15-cm-d clay pot  1 month  alter plant- 
ing. 
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Host susceptibility tests: Forty-one soy- 
bean cultivars and lines representing ma- 
tnr i ty  groups I-VI (Table  1) were tested for 
susceptibility to P. hexincisus under  green- 
house conditions. T h e  designs were ran- 
domized blocks with five replications, each 
consisting of one plant  growing in a 15-cm-d 
clay pot. T w o  tests consisting of 16 and 25 
soybean varieties were conducted from 15 
October  1979 to 17 January  1980 and from 
18 March to 21 June  1980, respectively. 
Seeds were germinated in petri  dishes, and 
one seedling was planted 2.5 cm deep in the 
center of each pot. Fifteen milliliters of 
water  containing ,~,000 -+- 100 nematodes 
were pipet ted into a 3-cm-deep hole near  
tile seedling 3 days al ter  planting.  

Nematode recovery: T h e  roots and soil 
were removed from eacll pot, and tile soil 
w a s  shaken gently from eactl root  system 
anti mixed thoronghly.  P. hexincisus was 
extracted fi'om 100 cnl a of soil from each 
pot by nsing a centrifugal-flotation method 
(4). Adhering soil was washed from the 
roots, and 1-2 g of roots from each root 
system were selected randomly  and cut into 
1.5-cm segments for nematode  extract ion by 
a shaker method (2). T h e  remain ing  root 
mass and the roots used for extraction were 
dried at 90 C for 5 days. Numbers  of P. 
hexincisus per gram of dry root and per 
whole root system were calculated. Num-  
bers of P. hexincisus pet" pot  were deter- 
mined by mul t ip ly ing the number  of nema- 
todes per 100 cm a of soil by 15 and adding 
the result  to the number  of nematodes per 
whole root  system. 

Pathogenicity tests: Pathogenici ty tests 
of P. hexincisus on soybean cvs. S1346, 
S1578, G-3340, Clark 63, and Forrest rep- 
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Table 1. Numbers of Pratylenchus hexincisus after 3 months on soybean cultivars and lines inoculated 
with 3,000 +_ 100 nematodes per 15-cm-d pot. 

Cuhivar Maturity group 100 em ~ soil* 

First test 

Pratylenchus hexincisus 
g dry 1,500 cm :~ 
root* soil + root* 

Harcor II l la  331a 586a 
Calland III 22a 294a 769a 
A 1564 I 22a 408a 910a 
Corsoy II 13a 456a 1,004a 
B216 II 33a 416a 1,220a 
Elf IIt  16a 366a 1,24 la 
S 1492 II 2 la 806a 1,408a 
Beeson II 280b 1,089ad 1,820a 
Hodgson I 15a 945a 1,962a 
Wayne III 34a 806a 1,992a 
Wells II 23a 1,108ad 2,157a 
Coles II 23a 1,030ad 2,162a 
Sloan ] I 19a 771 a 2,460a 
Amsoy 71 II 74a 780a 2.686a 
Williams III 264b 5,006bd 12,222b 
Woodworth III 67 lc 13,442c 34,940c 

Second test 

P61-22 II 7a 371 a 627a 
S 1564 I 9abc 244a 1,024ab 
('X155 I 20abc 810a 1,233ab 
$2596 II 12abc 207a 1,284ab 
A2575 II 8ab 307a 1,409ab 
Peking IV 7a 389a 1,503ab 
Forrest V 6a 395a 1,641 ab 
J102A II 14abc 1,766ab 1,732ab 
1'188788 IlI 16abc 478a 1,802ab 
A2656 II 9abc 603a 2,317ab 
Franklin IV 9abc 385a 2,332ab 
S1474 It 73cd 1,129a 2,544ab 
B220 I t 12abc 542a 2,750ab 
Pickett 71 IV 19abc 694a 2,807ab 
S 1244 I 19abc 791a 3,107ab 
PI90763 IV 13abc 774a 3,213ab 
Lee 74 VI 12abc 777a 3,328ab 
Bedford VI ! 6abc 836a 3,397ab 
S1346 I 10abc 1,026a 4,125ab 
$4055 II ! 16abc 829a 4,388ab 
Cumherland III 27abcd 925a 4,911 ab 
Clark 63 IV 77cde 2,308ab 8,500b 
BSR301 lII 49bcd 4,450bc 23,601c 
S1578 II 199e 8,374c 40,084c 
G-3340 III 117cde 9,779d 50,473d 

*Means with common letters within a column are not significantly different (P = 0.05) according to 
Duncan's multiple-range test. 

r e s e n t i n g  m a t u r i t y  g r o u p s  I-V, r e s p e c t i v e l y ,  
w e r e  c o n d u c t e d  in  t h e  g r e e n h o u s e .  T h r e e  
t r e a t m e n t s  for  e a c h  of  five c u l t i v a r s  w e r e  
a r r a n g e d  in  a r a n d o m i z e d  b l o c k  d e s i g n  w i t h  
five r e p l i c a t i o n s  of  e a c h  t r e a t m e n t .  T h e  

t r e a t m e n t s  w e r e  (i) 20 m l  of  w a t e r  c o n t a i n -  
i n g  5000 ± 200 n e m a t o d e s  p i p e t t e d  o n  
g e r m i n a t e d  seed  a n d  c o v e r e d  w i t h  soil ,  (it) 

20 ml  o f  n e m a t o d e - f r e e  w a s h  w a t e r  c o l l e c t e d  
d u r i n g  t h e  n e m a t o d e  e x t r a c t i o n  ( h e r e i n -  
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after called "nematode-wash water")  was 
pipet ted on germinated seed and covered 
with soil to moni tor  effects of microbial  con- 
taminants  on plant  growth, and (iii) soy- 
bean plant  (check) wi thout  nematodes or 
nematode-wash water. One germinated seed 
was planted in a 15-cnl-d clay pot  contain- 
ing 1,500 cm:' sandy soil. 

At the end of 3 months,  nematodes were 
extracted from roots and soil and the same 
procedures carried out as in the host sus- 
ceptibili ty tests. T h e  foliage and roots of 
each plant  were dried at 90 C for 5 days. 
Weights of the dried roots used in nema- 
tode extractions were adtled to the total root 
weights. 

R E S U L T S  

Host susceptibility tests: P. hexincisus 
was recovered from the roots of all 41 soy- 
bean cultivars and lines tested (Table  1). 
Final populat ions (Pf) of P. hexincisus per 
pot were larger titan tl)e respective initial 
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popula t ion  (Pit with 13 cultivars. Signifi- 
cant tlifferences existed in numbers  o[ P. 
he×incisus per 100 cm a of soil, per gram dry 
root, and per pot, among soybean cultivars 
in both tests. Cnltivars G-3340, S1578, 
Woodworth,  BSR301, and Will iams (Table  
l) supported large numbers  (P = 0.05) of 
P. hexincisus. Numbers  of nematodes per 
pot varied from 586 in Harcor  to 34,940 in 
Woodwor th  in the first test and from 627 
in P61-22 to 50,473 in G-3340 in the second 
test (Table  1). 

Pathogenicity test: P. hexincisus reduced 
(P = 0.01) shoot and root biomasses o~ all 
five cultivars (Table  2). The re  were no sig- 
nificant differences in shoot and root bio- 
masses of plants inoculated with nematode- 
wash water  compared with the check plants. 
Numbers  of P. hexincisus per gram dry root, 
per 100 cm a soil, and per pot were different 
(P = 0.01) among  the five cnltivars tested. 
Nnmbers  per pot varied from 20,770 in 
S1346 to 2,'42,388 in G-3340 (Table  2). 

Table 2. Shoot and root weight and numbers  of Pratylenchus hexi~cisus in five soybean cultivars in the 
greenhouse 3 months  after inoculation with 5,000 + 200 P. hexittcisus or wash-water* treated or non- 
inoculated controls. 

Cultivar Trea tment  

Shoott  Roo t t  
weight weight P. hexincisus~ 

(g) (g) g dry root 100 cm :~ soil pot§ 

S- 1346 Inoculated 13.1 a 1.6a 12,721 a 67a 20,770a 
Wash -water 17.3b 2.4h 0 0 0 
Noninoculated 16.1b 2.6h 0 0 0 

S-1578 Inoculated 15.0a 2.2a 62,1921) 1,078b 151,568c 
Wash-water  21.3b 4.4b 0 0 0 
Noninoculated 20.71) 3.81) 0 0 0 

(:lark 63 Inoculated 11 .Sa l .ga 44,567ab 399a 92,6351) 
Wash-water  21.4b 4.8b 0 0 0 
Noninoculated 21.2b 5.41) 0 0 0 

(;-3340 I,mculated 14.7a 2.1a 93,812b 1,835c 232,3S8d 
Wash-water  23.9b 5.7h 0 0 0 
Noninoculated 21.0b 4.5b 0 0 0 

Forrest Inoculated 12.7a 2.1a 10,530a 119a 24,305a 
Wash-water  21.3b 3.6b 0 0 0 
Noninoculated 20.6b 4.4h 0 0 0 

*Nematode-free wash water collected dur ing  the nenlat,)de extraction to moni tor  effect of microbial 
contaminat ion on p lant  growth. 

+Means with common letters within a column for a given variety are not  significantly different (P = 
0.05) according to Duncan's  mult iple-range test. 

+Means with common letters within a column are not significantly different (P = 0.01) according to 
Duncan's  mult iple-range test. 

§1,500 cm a soil + whole root system. 
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D I S C U S S I O N  

Various soybean cul t ivars  are c o m m o n l y  
used as a r o t a t i on  crop wi th  corn  in the 
Nor th  Cen t ra l  states of the USA. U p  to 
52,000 P. hexincisus/g dry root  have been  
associated wi th  poor  soybean growth  u n d e r  
field cond i t ions  in  Iowa. P o p u l a t i o n  in- 
crease of P. scribneri occurred on  cul t ivars  
such as Clark  63, Wi l l i ams ,  Woodwor th ,  
Ca l land ,  Corsoy, and  Beeson (1). Large dif- 
ferences in  n u m b e r s  of Pratylenchus spp. 
a m o n g  soybean cul t ivars  p robab ly  par t ly  
expla ins  the wide range  in  n u m b e r s  of this 
n e m a t o d e  occur r ing  a m o n g  fields. 

A l t h o u g h  P. hexincisus reduced shoot 
a n d  root  biomass of the five soybean cul- 
tivars tested, its final p o p u l a t i o n  (Pt) dif- 
fered (P = 0.01) in  these cul t ivars  ( T a b l e  
2). For  example ,  at a Pt of 20,770 P. 
hexincisus, shoot and  root  biomass of cv. 
S1346 was reduced  by 18.6% and  39.5%, 
respectively. However,  at a Pf of 232,338 P. 
hexincisus, shoot a n d  root  biomass of cv. 
G-3340 was reduced  by 30.2% a n d  53.9%, 
respectively. These  results a n d  results re- 
por ted by others (1,5) ind ica te  tha t  different  
soybean cul t ivars  have vary ing  react ions to 
a given species of Pratylenchus and  that  the 
r e l a t i onsh ip  be tween  n e m a t o d e  n u m b e r s  
and  biomass r educ t ion  is no t  always l inear .  

Knowledge  of the reac t ion  of soybean 
cul t ivars  to P. hexincisus will  faci l i tate  a 
m a n a g e m e n t  p rogram to control  this nema-  
tode. A l t h o u g h  it  is difficult to ex t rapola te  
greenhouse  data  to field condi t ions ,  large 
n u m b e r s  of P. hexincisus per gram dry root  
have been  associated wi th  poor  corn  an d  
soybean growth in  Iowa. O the r  stresses, such 
as mois ture ,  low fertil i ty,  and  o ther  orga- 
nisms, i n c l u d i n g  nematodes ,  will  al low for 
fewer nematodes  necessary to cause measur-  

able  i n j u r y  in  the field. T h e  ab i l i ty  of P. 
hexincisus to reduce p l a n t  growth  in  the 
greenhouse  in  the absence of o ther  paras i t ic  
organisms adds credib i l i ty  to the concept  
tha t  this species is a ma j o r  c o n t r i b u t i n g  
factor to reduced yields in  fields where  large 
n e m a t o d e  popu l a t i ons  occur. 
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