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Abstract: T h e  effect of a- tocopherol  on  the reproduct ive  capacity of the  free-l iving nema tode  
Tztrbatrix aceti was de te rmined  us ing  three  different  cu l ture  me thods :  mass  cul ture ,  pa i r  cul ture .  
and  single cul ture .  Significant differences were observed between control  and  a- tocopherol  
cu l tu red  nematodes  for all reproduct ive  pa rame te r s  measured .  T h e  reproduct ive  period started 
at a significantly earl ier  t ime and  the length  of the  reproduct ive  per iod was significantly longer  
in a - tocophe ro l  culUlred nematodes .  T h e  average n u m h e r  of offspr ing was 34 in control  cul tures  
as compared  to 55 in a- tocopherol  cul tures .  T h e  eggs of ce-tocopherol c u h u r e d  females showed a 
more  regular  out l ine  and  un i fo rm  d i s t r ibu t ion  of yolk t han  did eggs f rom control  females.  Key 
words: physiology, reproduct ion ,  a- tocopherol ,  v i t amin  E, oocytes. 
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Alpha-tocopherol (Vitamin E) enhances 
the growth rate of Turbatrix aceti (7) and 
significantly increases the mean lifespan of 
this and other nematodes species (1,3,6). I t  
is essential for reproduct ion in mammalian 
(9) and in some invertebrate (5,8,11) spe- 
cies. Its effect on nematode reproduction,  
however, has not been described. T h e  pur- 
pose of these studies, therefore, was to de- 
scribe the effect of o~-tocopherol on T. aceti 
reproduction.  

MATERIALS AND M E T H O D S  

Animals used and medium: Axenic cul- 
tttres of T. aeeti were obtained from Dr. 
M. Rothstein, State University of New 
York at Buffalo, and cultured according to 
methods previously described (6). In this 
method, heated liver extract, which is es- 
sential for the maintenance of opt imum 
growth and development  (10), is added to 
a basal medium containing soy peptone, 
yeast extract, and 2% glacial acetic acid. A 
pH between 3.4 and 4.1 was maintained for 
all experiments.  Individual nematodes were 
isolated manually with a micropipette.  
Single nematodes were maintained indi- 
vidually in each of the 24 wells of tissue 
ctdture clusters (Costar 3524). Medium in 
the wells was changed every other day. 

Preparation of vi tamin E: Pure dl-ot- 
tocopherol in liquid form was obtained 
from ICN Pharmaceuticals (Cleveland, 
Ohio, Catalog No. 100562). It was initially 
di luted 1:100 in the acetic acid used in the 
T. aceti growth medium. Its final concentra- 
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tion in tile culture medium was 0.I t~l per 
ml. Th e  oily o~-tocopherol appeared to be 
dispersed or dissolved in the medium and 
did not require tile addit ion of Tween-80, 
which we have used as a solubilizing agent 
for o~-tocot)herol in other  experiments car- 
t ied out in dilute aqueous medium at 
neutral pH (2). Pilot testing showed that 
this dosage had maximal biological effects; 
generation time was shorter and populat ion 
increase to day 21 was more rapid than for 
ally other  dosage. 

Culture methods: Three  culture condi- 
tions were used to evaluate the effects of 
o~-tocopherol on reproduction:  mass cul- 
ture, paired culture, and single culture. 
Twelve synchronized nematodes were trans- 
ferred to petri dishes to ensure an adequate 
male-to-female ratio for op t imum fertiliza- 
tion in mass culture. For pair culture, /)airs 
of nematodes were isolated into single- 
culture chambers before the onset of their 
reproductive period. T o  establish single 
cultures, nematodes were left in mass cul- 
tures during their mating time. After 
mating occurred, females were isolated in 
culture-cluster chambers so that their re- 
productive capacities could be measured. 

Criteria used to evaluate reproduction: 
Foul" criteria were used to evaluate the re- 
productive potential  of T. aceti: onset of 
the rel)roductive period, length of the re- 
productive period, number  of live progeny, 
and reproductive rate. T h e  onset of the re- 
productive period was defined as the time 
when offspring first appeared in culture 
wells containing females of known age 
which had been isolated after fertilization. 
T h e  length of the reproductive period was 
defined as the time interval between the 
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appearance of the first larvae and the time 
at wlfich newborn larvae were no longer 
present. This  interval was measured by re- 
moving parents from their offspring every 
12 hours and continuing to moni tor  repro- 
duction. T o  determine the reproductive 
rate of the control and the ot-tocopherol 
cultured nematodes, the number  of live off- 
spring produced in each 24-hour period was 
counted. T h e  parents were transferred to 
new culture dishes so that counting could 
continue on subsequent days. Dead off- 
spring were not counted. Data were evalu- 
ated for statistical significance using the 
student t-test. 

Cytological preparations: T o  observe 
the effects of a-tocopherol  on egg morphol- 
ogy, adult  female nematodes were placed in 
a drop of glycerine and gently squashed 
under a coverslip. A drop of methylene 
blue was then added and drawn under  tile 
coverslip using absorbant tissue. After stain- 
ing, the specimens were observed and 
l)ltoto-micrographs taken of tile ovary and 
eggs. Twenty  control and twenty ot- 
tocopherol treated female nematodes were 
examined in this manner.  

RE SULTS 

Table  1 presents a summary of data ob- 
tained for three reproductive parameters. 
It shows that regardless of the culture 
method used or the reproductive parameter  

Tab le  1. T h e  effect of  d l -a- tocopherol  (0.1 #I /ml)  
aceti. 
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measured, nematodes cultured in ~- 
tocopherol supplemented medium showed 
significantly greater reproductive capacity 
than did the controls. T h e  onset of the re- 
productive period was at least 2 days later 
in control than in a-tocopherol  cultured 
nematodes. T h e  mean length of the repro- 
ductive period was always significantly 
shorter in control nematodes, as compared 
to a-tocopherol cultured ones, al though the 
percentage difference varied considerably 
t lepending upon the culture method used. 
Th e  mean number  of live offspring was 
greatly reduced in control nematodes, as 
compared to those cultured in ~x-tocopherol. 
All the differences between control and a- 
tocopherol cultured nematodes were signifi- 
cant (p < 0.05). 

In no case did the culture method used 
alter or override the stimulative effect of 
c~-tocopherol. It  is evident from the data 
in Table  1 that the pair cultures showed 
the least reproductive success. In pair cul- 
tures the mean onset of the reproductive 
periotl was retarded by about  3 days, the 
mean length of the reproductive period was 
1-3 days shorter, and the mean number  of 
offspring was significantly reduced, as com- 
pared to single or mass culture. The re  is a 
wide range in the total number  of offspring 
produced, both for o~-tocopherol cultured 
and for control nematodes. Control  pair- 
cul'tured nematodes produced 1-89 off- 
spring, with an average of 34; ot-tocopheroI 

on three pa ramete r s  of  r eproduc t ion  of Turbatrix 

Parame te r  C u l t u r e  m e t h o d  Control  
Difference 

Tocophero l  (%) 

Mean  onset  of Mass+ 10.0 -4- 1.40 *8.0 + 0.70 25.0 
reproduct ive  Single:]: 9.8 ± 0.93 *7.9 ± 0.88 24.1 
per iod  Pair+ 12.4 -+- 1.20 *9.4 ± 0.80 31.9 
(days ± S.D.) 

Mean  l eng th  of  M ass t  5.5 + 1.00 *7.3 _ 1.00 24.6 
reproduct ive  Single:~ 7.3 ± 0.73 "8.1 ± 0.60 9.9 
per iod  Pair+ 4.2 ± 0.81 *7.6 ± 0.67 47.7 
(days ± S.D.) 

Mean n u m b e r  of  Single+ 56.2 ± 13.0 *73.8 ± 2.4 23.8 
live offspr ing Pair+ 34.6 ± 6.8 *76.0 ± 13.1 54.5 
(± S.D.) 

*Significantly different  f rom control  at  P = 0.05. 
+N = 4 X 24 
:~N = 4 X 30 
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pair-cultured nematodes produced 11-110 
offspring, with an average of 75. 

When females were isolated from mass 
cuhure  and placed in single culture on day 
4 or 5, neither those fi'om the ct-tocopherol 
nor those from control cultures produced 
any offspring, so fertilization must not have 
occurred. However, by day 6, 40% of the 
c~-tocopherol cultured females, but  none of 
the control females, had started to repro- 
cluce and t)y day 7, 10% of the control fe- 
males had reproduced (Fig. l). 

The  ct-tocopherol supplemented females 
produced a larger number  of offspring on 
the first day of their reproductive periocl 
than did control females, regardless of the 
culture method used. In single cuhures, 
control females produced an average of 12 
offspring on the first day while t~-tocopherol 
cultured females produced an average of 
32 offspring. T h e  differences were less pro- 
uotmced on subsequent days. 

T h e  oocytes of control females had an 
irregular appearance and clumped yolk 
(Fig. 2B). In contrast, the oocytes of all 
cr-tocopherol cultured females showed a 
regular outl ine and a uniform distribution 
of yolk (Fig. 2A). 
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DISCUSSION 

Several invertebrates are known to have 
requirements for vitamin E. When raised 
on purified diets, the house cricket, .4cheta 
domestica, requires vi tamin E for spermato- 
geuic activity and egg product ion (8). In a 
study of the nutr i t ional  requirements of 
the snail, Biomphalaria glabrata, raised 
under axenic conditions, Vieira (11) ob- 
served that vitamin E was required for 
normal egg production. T h e  addit ion of 
c~-tocopherol to the culture meclium brings 
about significant increases in the average 
liefspan, the average number  of offspring, 
and the average length of the reproductive 
period in the rotifer Philodina (2). In  
nematodes, a-tocopherol  supplementat ion 
has been shown to extend lifespan in T. 
~lceti (1,6) and in C. elegans (3). It  also 
enhances growth rate in T. aceti (7). In 
the present study, our results show that 
o~-tocopherol had a st imulatory effect on all 
reproductive parameters measured in T. 
aceti. This  may result from the early ma- 
turation of oocytes in o~-tocopherol treated 
nematodes. T h e  consistant regular appear- 
ante and uni form yolk distr ibution char- 
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Fig. 1. Graph illustrating the 
difference in the percentage of 
Turbatrix aceti females which re- 
proctuced after isolation from mass 
cultures on different days after 
sexual maturation in control anti 
a-tocopherol cuhures. (n = 30) 
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Fig. 2. Oocytes in the  ovary of a Tu,'batrix aceti. A) c~-tocopherol cu l tu red  female. B) (;ontr,,l  female.  

acteristic of the eggs of wtocophero l  supple- 
mented females suggest more uni form aml 
adwmced development  than in controls. 
Observat ion of occasional unfertil ized but  
mature  eggs in paired cultures, and of non- 
fertile females in single cultures, confirms 
that  oogenesis was sometimes impai red  in 
control nematodes.  Other  studies (1,7) sug- 
gest that  wtocophero l  also ensures early 
growth and matura t ion  of larvae in this 
species, w T o c o p h e r o l  was continuously 
available to the nematodes, since the me- 
d ium was replenished regularly. However,  
w e  do not know about  the conformat ion of 
the wtocophero l  in the medium;  it may 
have absorbed to part iculate mat ter  in the 
medimn and been dispersed in this manner .  
Gilber t  (4) has established that dl-w 
tocopherol-5-methyl-H 3 is taken up into 
rotifers, bu t  no such studies have been car- 
ricd out  with nematodes.  

Each of tbe three culture methods used 
in this study had certain advantages. T h e  
mass-culture method proved satisfactory for 
measurement  of mat ing  times and time of 
onset of the reproduct ive period, but  less 
adequate  for measurement  of the length of 

tile reproductive period and the number  of 
progeny. T h e  advantage of a mass-culture 
exper iment  is that  the large number  of 
nematodes ensures the probabi l i ty  of mat- 
ing. Tile pair-culture me thod  could be 
used to measure most parameters  of repro- 
duction, but  proved to be inaccurate in 
measuring time of onset of reproduction.  
T h e  probabi l i ty  of both  male and female 
being mature  enough to reproduce is di- 
minished in this culture method.  T h e  
single-cuhure method ensures o p t i m u m  
fertilization, due to the abundance  of males 
in the mass cultures. Th is  procedm'e pro- 
vides informat ion concerning the earliest 
mat ing time and the length of the period 
between fertilization and bir th  of progeny. 
A st inmlative effect of wtocophero l  was ob- 
served in all three culture conditions. 

We conclude from our  results that  the 
effects of wtocophero l  on reproduct ion of 
T. aceti are probably  due to accelerated 
matura t ion;  wtocophero l  probably  acts 
initially on oocyte development  in females 
and enhances matura t ion  under  all three 
culture conditions methods used in this 
study. 
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Description of Hoplolaimus magnistylus n. sp. 
(Nematoda: HopIolaimidae) 1 

R. T .  ROBBINS 2 

Abstract: Hoplolaimus magnistylus n. sp. is described and  i l lustrated.  It  was found  in soil 
al;mlt rools of soybean in Arkansas  and  Mississippi.  It is s imilar  to H. galeatns and  H. con- 
caudajuvencus. It differs f rom H. galeatus in all stages p r imar i ly  by possession of a longer  
stylet. It  differs from H. concaudajuvencus by the possession of r o u n d e d  tails in second-stage 
juveni les  vs. conically po in ted  tails wi th  acute  te rmini ,  hav ing  fewer subdiv is ions  in female  
basal lip anntdes ,  and  the  greater  d is tance  from female  anter ior  end  to pos ter ior  end  of 
esophageal  lobes. Morphomet r i c s  attd descr ipt ions  of second-, third-,  and  four th-s tage  juveni les  
are given. A para type  female  of H. sheri was e x a m i n e d  and  found  to have  six esophageal  g land 
nuclei.  Key words: t axonomy,  n torphology,  new species. 
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Soil samples from experimental plots in 
field G-13 of the Cotton Branch Experi- 
ment Station, Marianna, Arkansas, 3~ielded, 
among other nematodes, specimens of an 
undescribed species of Hoplolaimus Daday. 
Up to 240 specimens per pint  of soil were 
recovered from these samples taken in May 
1980. During 1980, second-, third-, and 
fourth-stage juveniles and males and fe- 
males were recovered from the plots. The  

Received for publication 17 February 1982. 
1Published w'ith approval of the director of the Arkan- 

sas Agricnltural Experiment Station; supported in part by 
grants from the Arkansas Soybean Promotion Board and 
the Environmental Protection Agency Consortium for Inte- 
grated Pest Management, Soybean, 

-"Assistant Professor, l)epartment of Plant Pathology, 
University of Arkansas, Fayetteville, AR 72701. 

The author thanks E. M. Martin, Research Assistant, 
University of Arkansas, for SEM technical help; Dr. W. F. 
Moore, Leader of Extension Plant Pathology. Mississippi 
State University, for ,sending specimens from Mississippi; 
and Dr. A. M. Golden, USDA. Betlsville, Maryland, for 
the loan of specimens. 

plot area has been partially (1/3) in corn 
(Zea mays L.) with the remainder (2/3) in 
soybean (Glycines max L.) in 1979. This  
species is most similar to H. galeatus 
(Cobb) Thorne  (6) and H. concaudaiuven- 
cus Golden and Minton (2), but it differs 
from each in certain characteristics. 

MATERIALS AND METHODS 

This new species is described with mor- 
phometrical data on second-, third-, and 
fourth-stage juveniles and adults of both 
sexes presented. Juvenile stages were dif- 
ferentiated by use of stylet length, body 
length, and genitalia development. The  
specific name is a compound Latin word: 
magni = great or large, stylus = stylet. 

The  nematodes were killed and fixed 
with hot 2% formalin and processed to 
glycerin by a modified Seinhorst rapid 


	MAIN MENU
	PREVIOUS MENU
	---------------------------------
	Search CD-ROM
	Search Results
	Print

	8279_499: 
	pdf: 



