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INTRODUCTION

Root knot, caused by the nematode, Meloldogyne incognita acrita

Chitwood, is recognized as a major disease of sweet potato. Breeding
for resistance to this disease 1s one of the objectives of the sweet
potato breeding program at the Oklshoma Agricultural Experiment
Station. It is recognized that a thorough knowledge of the host,
the pathogen, and the disease is essential to approach this ob-
jective more intelligently.

Previous investigations (12, 23) have disclosed that resistance

to M. incognita acrita in sweet potato is characterized by varying

amounts of necrosis in the host roots-aﬁd by a failure of most of
the invading nematodes to survive and develop to maturity in host
tissue. Resistance in the sweet potato variety Nemagold (10) is
associated with these features.

Only a limited amount of evidence is available relative to the
susceptibility of sweet potato varieties to root-knot species other

than M. incognita acrita (16, 25). Up to the present, in addition to

M. incognita acrita, only M. incognita incognita (Kofoid & White)

Chitwood and M. hapla Chitwood have been found in Oklahoma. Since

at least 5 species of root-knot nematodes are known to occur commonly
throughout the southern United States, it is important that a satis-
factory sweet potato variety be resistant to as many of these as is

possible.



With the demonstration (17, 19, 20,24) of physiological special-
ization in root-knot nematode species, it becomes important in any
study of resistance that an attempt be made to investigate and define
the nematode populations involved. The local races and race popula=-
tions have not been investigated relative to sweet potato.

In light of the foregoing discussion it is evident that know-
ledge is lacking in several areas relative to resistance to roote
knot nematodes.in sweet potato. Such knowledge is considered essen-
tial to further advances in the sweet potato breeding program.

The present investigation was initiated to determine: 1) the
possible existence in sweet potato breeding lines of resistance
other than that typified by mecrosis and failure of the nematodes to
develop, 2) the situation relative to physiologic specialization in

M. incognita acrita, and 3) the reaction of certsin sweet potato lines

to M. incognita incognita and M. hapla.




REVIEW OF LITERATURE

All root-knot nematodes were considered as being a single

species up to 1949. This was considered to be Hetrodera radici-

cola (Greef) Muller till 1924. At this time a new genus was

established so that the designation was then Caconema radicicola

(Greef) Cobb. This genus was synonymized with Heterodera in

1932 and root-knot nematodes were designated as H. marioni (Cornu)
Goodey. Experiments by Christie (4), Christie and Albin (6), and
Christie and Havis (7) demonstrated that "races" existed in the
species H. marioni.

Chitwood (3) demonstrated, in 1949, that there were morpho-
logical differences between these so-called races and on the basis
of these differences described 5 species and one subspecies of root-
knot nematodes which, because of priority, he placed in the genus
Meloidogyne. His species were based on 3 morphological characters,
the most useful and commonly used one being the perineal pattern.

Allen (1) in studies with single-egg mass populations found
considersble variation in perineal patterns within single root-
knot nematode species. Dropkin (13), while reporting variation in
perineal patterns of a single species, considered that patterns
were consistent enough to be useful in classifying species. Re-
cently Sasser (Personal Communication) has suggested that M. in-

cognita be considered a species complex in which would be included



both M. incognita and M. incognita acrita. The reason for this

suggestion was that while certain populations of M:hincqgnita can

be readily distinguished from M. incognita acrita on the basis of

perineal patterns, other populations are so variable in this char-
. acter that identification becomes extremely difficult.

Evidence that M. incognita acrita is made up of at least

several physiologic races was presented by Sasser and Nusbaum (26)
working with tobacco, by Martin (20) working with cotton, by Dropkin
(14) working with soybeans and Lider (19) working with grapes.

Goplen et al/(l7), observed 3 races of M. incognita acrita, 2 of

M. Jjavanica, and 2 of M. hapla through the use of 5 differential
alfalfa varieties. Riggs and Winstead (24), working with root-
knot resistant tomato, were able to select races of M. incognita

incognita, M. incognita acrita, and M. arenaria arenaria which

readily attacked the resistant variety. There can be then no
guestion as to the existence of physiological specialization in
root-knot nematodes. The problem becomes one of more accurately
defining the races and.determiniﬁg” their distribution. Physio-
logical specimlization further emphasizes the possible need for
different types of resistancavin a breeding program.

Prior to 1939 little attention was given to the nature of
resistance to nematodes. Steiner (29), in 1925, made the state-
ment "that plants may resist nematodes by some chemical or mechan-
ical means." Tyler (30) defined resistance with special reference
to root-knot nematodes as "the ability of the plant to obstruct

the invasion of the parasites.”



Barrons (2) clearly showed that resistance could not be
defined merely as the failure of the parasite to enter the host.
In studying 30 plent varieties Barrons observed that as many
nematodes entered root-knot resistant plants as entered susceptible
plants. He suggested that resistance was due to the ability of the
plant to starve the nematode after they had entered.

Christie (5) agreed with Barrons' ideas relative to resist-
ance to root-knot nematode, but pointed out that this did not ex-
clude those cases in which nematodes are prevented from entering.
Christie spoke of "éuitable" or "unsuitable" rather than suscep-
tible or resistant hosts. Nematode development and maturation
was prolonged in less suitable host. Development in unsuitable
hosts might be so delayed that only a very few individuals ever
reached sexual maturity and reproduced. Christie felated resist;
ance to the ability of host tissue to respond to the stimulus of
infection. If the salivary secretion of the nematode fails to
induce normal giant cells or if the plant reacts in a manner un-
favorabie for continued nematode feeding, restricted nematode de-
velopment or death results. |

Sesser and Taylor (27) related resistance to root-knot nema-
todes with several phenonmens. Among these were failure of nema-
todes to penetrate.roots,.penetration by a small number of larvae
followed by weak or no development, or pentration by great numbers
of larvee with few or none subsequently developing.

Riggs and Winstead (24) have suggested a possible chemical
by=-product of host-parasite interaction which might be toxic to

the nematode in root-knot resistant tomato. Shibuya (28) postu-



lated a similar mechanism opersting in root-knot resistant sweet
potato.

Shibuys also reported that in root-knot resistant sweet potato
root-knot larvee entered as resdily as they did in susceptible sweet
potato. However, in resistant lines nemestode development was retarded.
This work has been confirmed by Dean’(11), Dean and Struble (12), and
Redewald (23). These latter workers further reported varying amounts
of host necrosis smssociated with resistance in sweet potato.

Recently Dropkin and Nelson (15) have suggested that the develop-
ment and type of giant cells produced in soybeans by root-knot nema-
todes may be related to resistance or susceptibility.

From the foregoing it is quite evident‘that resistance to root-
knot nematode has been found assoclated with a variety of responses
on the part of the host, the}pathogen, or both.

Ample evidence that resistance to root knot 1s available in
sweet potato has been presented (8, 9, 18, 22, 31). Whether these
different sources of resistance actually represent different types

of resistance has not been investigated.



MATERTATS AND METHODS

Four populations of M. incognita acrita and 1 population each

of M. incbgnita incognita ahd'y. hapla were used in the present in-

vestigation. To establish pure cultures representative of the field
population, several single egg masseé were selected from each mass
population and increased individually on tomato. Four single-egg
mass cultures were then selected for each population on the basis

of trueness of type of perineal.pattern and pooled.‘ This pro-
cedure was followed in establishing populations except where other-

wise stated.

2>

Population I was obtained on tomato from the farm of L. Lorenz,
Isebella, Okla. The principal reason for obtaining a culture from
this source was that Mr. Lorenz had reported the sweet potato line
Okla. 65 to be susceptible to root knot on his farm. This line had
been found resistant in trials at the University Farm at Perkins.
While this population has been tentatively identified from perineal

patterns as M. incognita acrita, the patterns vary from typical M.

incognita acrita to typical M. incognita incognita. This population

seems to be one which should probably be designated as being of the
M. incognita complex.
Population IT originated from a single egg msss on Allgold

sweet potato in soil from the UhiVersity Farm at Perkins and has



been masintained in the greenhouse since 1950. Population III was
established in 1956 from 5 selected egg masses from cotton grown

in root-knot infested soil from Hollis, Okla. Both populations II

snd IIT were identified as typical M. incognitea acrita and had been
further selected in 1958 by pooling for each the progeny of 4 single
egg masses cultured individually on tomato.. Further selection was
not mede in fhe present work. P0pulation VI was started in 1959

from tomato grown on the farm of R, Dubois near Cameron, Okla. and

was identified as typlcal M. incognits acrita.

The only culture of M. incognita incognita used, population V,

came from soil from s peach orchard of I. L. Thomson near Valliant,
Okla., in 1959. Population IV, identified as M. hapla was establish-
ed in 1959 from soil from a peanut fielﬁ of E. and J. Wells nesr
Sickles, Okla.

Each population was maintéined on Rutgers tomato in steam
sterilized soil in wood-lined metal trays 36 in. x 18 in. x 6 in.
in the greenhouse. Pfoper precautions were téken at all times to
prevent cross contamination of any of the population boxes. For
inoculum, infected tomato roots were chopped and used at the rate of
1 g per 4-inch pot of steamed soil.

The sweet potato lines or varieties used in this work were
selected because all of them, with the exception of Allgold, had
been demonstrated to be resistant in field.tests at the University
Farm st Perkins. The sweet potato selections were chosen so:that:
possibly several sources of resistance might be represented. The

lines used were as follows: Nemagold, Orlis, Tininan (P.I.NO.



153655), Kandee, Okla. 29, Okla. 65, P-80, Okla. 5-66, NC 172, and
Allgold. Allgold was used throughout as a susceptible contro;.

A1l tests were conducted in the greenhouse at air temperatures
ranging from 21° to 38°C. Four plants of each sweet potato line in
the test were used in each test. Rooted cuttings, 2 per L4-in. pot,
were planted in steamed soil plus inoculum and allowed to grow for
.35 days.v.Plants inoculated with different nematode populations
were maintained in different metal trays.

Root systems were carefully removed from the soil, washed,
and observed for galling and necrosis. Relative severity of
galling of each root system was rated on a scale of from 1 to 5.

A score of 1 was used for no galling, 2 for a trace of galling,

3 for moderate galling, 4 for severe galling, and 5 for very severe
galling. A mean root-knot index was calculated from these scores
for éach variety with each population.,

Each root system was chopped into pieces of approximately 5 mm
in length. These pieces were well mixed and a 200 mg sample was
taken from them for staining and microscopic examination. Roots
were stained according to the method of McBeth, et al (21).except
that 1 ml instead of 5 ml of acid fushéin stock solution was used
~per 100 ml of lactophenecl. |

Cleared, stained roots were crushed between microscope slides
and examined under a dissecting microscope to determine the number
and relative development of nematodes present. Developmental stages
of the nematodes were classified according to the method of Christie

(4). "Group A includes second stage larvae to the stage where they



still possess a more or léss conical tail. Group B includes larvae
from the stage where they have aquired a more or less hemispherical
posterior end, terminated by a spike, to the stage where they are
gbout to complete the final molts. Group C includes females from
the stage where they have completed the molts to the stage where
they are almost, though obviously not quite, fully grown. Group

D includes females that are fully grown or almost fully grown but
have not yet laid eggs. Group E includes egg-laying females."
These developmental groups are shown in Fig. 1.

A value designated as reproduction index was assigned each
sweet potato line in each test. An index of 1 was used where there
was no reproduction, an index of 2 indicated small egg masses only
or small egg masses with 1 or 2 normal size egg masses, an index
of 3 was given where there were not more than an average of 2 egg
masses per plant, én index of L4 indicated moderate. reproduction
with not more than an average of 3-T egg masses per plant, and an
index of 5 indicated normal reproduction with an average of‘8 or

more normal egg masses per plant.

10
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Fig. 1. Classes -into which nematodes were
grouped according to the amount of develop-’
ment they had undergone. (After Christie)



RESULTS

Host-Parasite Reactionstssociated With Resistance 39 Root~Knot Nema-

tode in Sweet Potato

It has already been pointed out that in sweet potatoes resist=-

ance to M. incognita acrits is associated with little or no gall

formation, necrosis of host tissue, and failure of most of the nema-
todes to reach maturity. In the present work data have been obtained
for each of the sweet pofato lines against each of the nematode popu-
lations on these pointé. These data, along with egg mass size and
reproduction index, are presented in Table i. Reproduction index
was defined in the section on Materials and Methods. Egg mass size
seems to be correlatéd with resistancé in that abnormally small egg
masses, 2 to 50 eggs, are regularly ;bserved with mature females in
some resistant plants; normasl egg masses in susceptible and even in
some resistant plants have 400 or more eggs.

From the evidence presented in Table I it is apparent that re-
sistance to the root-knot nematodes tested may be assoéiated with
little or no galling, some necrosis of invaded roots, failure of
meny or most of the invading larvae to reach maturity, little or no
reproduction, and reduced size of egg masses. All sweet potato lines

previously shown to be resistant to M. incognita acrita reacted to

all nematode populations tested with little or no galling and moderate

to severe root necrosis. Necrosis in fesistant lines is confined to

12



root tips and does not involve whole roots. In susceptible lines,
such as Allgold, with severe root knot, whole roots became necrotic
presumably as a consequence of secondary invaders in the root. Typ;
ical necrosis due to root knot in resistant lines is shown compared
with necrosis encountered in susceptible lines in Fig. 2, 3, 4. With
all resistant lines against most of the nematode populations few
nematodes reached maturity and relatively few of these laid eggs.

The exceptions to this generalization are considered in the section
on physiological specialization.

Radewald (23) had noted that in resistant sweet potato lines
many larvae died within 10 to 12 days after entry. Although dead
nematodes were found in the present work, because of the fact that
the plants were constantly exposed to inoculum over a 35;day period
it was not possible to demonstrate how many nematodes had died or

when they had died.

13



TABLE I

HOST~PARASITE REACTIONS WITH EACH OF 10 SWEET POTATO LINES TESTED
AGAINST DIFFERENT SELECTIONS -AND SPECIES OF RCGOT-KNOT NEMATODE

Sweet Potato Line No, of No, of Mean Root Repro- Relative Egg Mass
and Nematode Popu- Plants Testing Root~  Necrosis duction Nematode Size
lation Observed Periods Knot Index® Developmentd
Index? Im-
mature Mature
No. No.
ALLGOLD
M. incognita acrita
I 8 2 4,0 1 5 209 279 - Normal
II 10 3 4.9 1 5 270 589 Normal
III 12 3 4,75 1 5 436 491  Normal
VI 6 1 4,5 1 5 270 262 Normal
M. incognita incognita 12 3 4,66 1 5 660 587 Normal
M. hapla 12 3 3.83 1 5 330 77 Normal
NEMAGOLD
M. incognita acrita
I 8 2 1.0 2 2 46 3  Small

71



TABLE I (Continued)

Sweet Potato Line No, of No. of Mean Root Repro=~ Relative Egg Mass’
and Nematode Popu= Plants Testing Root~ Necrosis? duction Nematode Size
lation Observed Periods Knot . Index® -Developmentd

: Index? Im~

mature Mature

No. - No.
NEMAGOLD (Continued)
M. incognita acrifa
11 1 3 1.08 2 4 92 62 Normal
111 11 3 1.0 2 3 33 6 Normal
Vi 6 1 1.0 2 1 31 0 No Eggs
M. incognita incognita 12 | 3 1,0 2 3 120 21  Normal
M. hapla 12 3 2,33 2 4 326 133 Normal
ORLIS -
M. incognita acrita
I 8 2 1.0 2 3 90 20  Normal
11 » 7 2 ‘L.57 2 5 . 79 135 Normal
III 7 2 1.0 2 2 9 4 Small
Vi S 6 1 1.0 2 1 85 6 No Eggs
M. incognita incognita 8 : 2 1.0 2 3 32 7 Normal

IeT



TABLE I (Continued)

Sweet Potato Line No, of No. of Mean Root Repro-~ Relative Egg Mass
and Nematode Popu= Plants Testing Root- NecrosisP duction Nematode Size
lation Observed Periods Knot Index€ Development
Index? Im=-
mature Mature
No. Nd..
ORLIS (Continued)
M. hapla 8 2 1.5 2 4 385 139 Normal
P~80
M. incognita acrita
I 8 2 1,0 2 4 305 78 Normal
II 8 2 1,57 2 3 61 23  Normal
II1 8 2 1.0 . 2 3 175 24 Normal
VI 6 1 1.0 2 1 203 1 No Eggs
M. incognita incognita 7 2 1.0 2 4 98 63 Normal
M. hapla 8 2 1.5 2 2 44 7 Small
TINIAN
M. incognita acrita
I 8 1 1,1 2 3 353 15 Small
II 8 2 1.0 2 2 108 3 Normal

91



TABLE I (Continued)

Sweet Potato Line No, of No, of Mean Root Repro- Relative Egg Mass
and Nematode Popu-~ Plants Testing Root-~ Necrosis duction Nematode Size
lation Observed Periods Knot Index® Development
Index? : Im-
mature Mature
No. No,
TINIAN (Continued)
M, incognita acrita
III 8 2 1,0 2 2 90 30 Normal
VI 4 1 1.0 3 2 79 1 Small
M. incognita incognita 8 2 1,0 2 3 75 22 Normal
M. hapla 8 2 1,66 2 3 112 9 Normal
KANDEE
M. incognita acrita
I 8 1 1.1 2 2 143 17 Small
II 8 2 1,0 2 : 4 113 48 Normal
III 8 2 1,37 2 3 169 5 Normal
VI 4 1 1.0 2 2 93 4 Small
M. incognita incognita 8 2 1,75 2 4 232 76 Normal
8 2 1,1 2 3 44 22  Normal

M, hapla

LT



TABLE I (Continued)

Sweet Potato Line No. of No. of Mean Root Repro=~ Relative Egg Mass
and Nematode Popu=~ Plants Testing Root=  Necrosis duction Nematode Size
lation Observed Pertads Knot Index® Development

Index® Im~

mature iMature

No. Nos
OKLA, 29
M. incognita acrita
I 8 2 1.0 2 1 230 1 No Eggs
I1 8 2 1.1 2 3 267 5 Normal
ITI 8 2 1,1 2 1 232 4  No Eggs
VI 6 1 1.0 3 2 177 7 Small
M. incognita incognita 7 2 1,57 2 1 196 6 No Eggs
M. hapla 8 2 1.2 2 1 60 0 No Eggs
OKLA. 65
M. incognita acrita
I 8 1 3.1 2 3 681 60 Normal
II 7 2 2.1 2 3 187 34 Normal
III 12 2 1,75 2 1 623 1 No Eggs

VI 6 1 245 3 1 544 5 No Eggs

81



TABLE I (Continued)

Sweet Potato Line Noi of Nos of Mean, Root Repro~ Relative Egg Mass
and Nematode Popu- Plants Testing Root+ NecrosisP duction Nematode Size
lation Observed Periods Knot Index® Development
Index? Im-
mature Mature
No. No.
OKLA, 65 (Continued)
M incognita incognita 12 2 1,83 2 4 717 “113 Normal
M. hapla 12 2 1.66 2 3 367 47 Normal
OKLA. 5"66
M. incognita acrita
I 6 1 1,0 2 2 205 53  Small
11 8 2 1,1 2 3 153 5 TNormal
III 8 2 1,0 2 2 128 7 Small
V1 4 1 2,0 2 2 211 12 Normal
M. incognita incognita 8 2 L1 2 2 233 21 Normal
M. hapla 8 2 1.l 2 2 90 19 Normal
NC 172
M. incognita acrita
I 8 1 1.0 2 1 83 0 ©No Eggs

61



TABLE I (Continued)

Sweet Potato Line No. of No, of Mean Root Repro- Relative Egg Mass

and Nematode Popu=- Plants Testing Root= .Necrosis duction Nematode Size
lation Observed Periods Knot Index® Deve’lopmentd
Index? Tm=

mature Mature

No., No,

NC 172 (Continued)
M. incognita acrita
IT 8 2 1.0 2 1 63 1 No Eggs
II1 8 2 1.0 2 1 733 1 No Eggs
VI 4 1 1.0 2 2 50 2 Small
M.,incognita incOgnita 8 2 1,0 2 1 23 -7  WNo Eggs
M., hapla 8 2 1.0 2 -3 25 10 Normal

8 1 indicates no galling; 2 indicates slight or traces of 'galling; 3 indicates moderate galling;
4 indicates severe galling; and 5 indicates very severe galling.

b ] = Whole root necrosis associated with severe galling; 2 = Moderate tip necrosis; 3 = Severe
tip necrosis.

€ 1 = No reproduction; 2 = Small egg masses only or small egg masses with 1 or 2 normal egg masses;
3 Slight reproduction (an average of 0.l-2 egg masses per plant); 4 = Moderate reproduction
(an average of 3-7 egg masses per plant); and 5 = Normal reproduction (an average of 8 or more
egg masses per plant),

d  Immature nematodes are groups A, B, and C; Mature nematodes are D and E groups (After Christie),

0¢
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Fig. 2. Nemagold root showing

tip necrosis.

Fig. 3. Nemagold root system
showing root-tip necrosis.

ALLGOLD

Fig. 4. Allgold root system
showing dead roots.



Physiological Specialization in M. incognita acrita

Certain populations of M. incognita acrita behaved differently

on certain resistant sweet potato lines. Selected pertinent data on
this point are presented in Table II. It is suggestéd that on the
basis of the reproduction index population II on varieties Nemagold,
Orlis, and Kandee is different from all other populations of M. in-

cognita acrite tested. There was moderate reproduction on 2 of these

varieties, Nemagold and Kandee, while on the third, Orlis, there was
normal reproduction. On 2 of these varieties, Nemagold and Orlis,
with this population, there was barely perceptible galling while no
galls were ever found on Kandee. Nemagold and Orlis macroscopic

reactions to all populations of M. incognita acrita are shown in

Fig. 5 through 12,

Population I on Okla. 65 appears different from the other 3
on the basis of galling alone. Reproduction on this line was only
slight. All other populations produced only a trace or less of
gelling on Okla. 65 (Fig. 17 through 20). With this same population
on P-80 caused only very slight galling, but reproduction was at the
moderate level. Macroscopic reactions of P-80 to all populations

of M. incognita scrita are shown in Fig. 13 through 16.

22



REACTION OF SWEET POTATO LINES TO EACH OF 4 POPULATIONS
OF MELOIDOGYNE INCOGNITA ACRITA

TABLE IT

23

Sweet Potato
Line

Mean root-knot index®

for each nematode

Reproduction indexP

for each nematode

population population

I IT . X1 NE ;5 L --TIt NI
Allgold k.00 %9 K5 WS 5 5 5 5
Nemagold 1002408 . 1.0 1.0 2 b 1
Orlis s B WU 5%, s U s A I 3 5 2 1
P-80 B S 13T 3.6 4 3 3 1
Tinian LAEE SR YLG 2.0 3 2 2 2
Kandee 1.0 140 -1.57 1230 2 L 3 2
Okla. 29 e B s T SRR W R - 1 3 1 2
Okla. 65 o T RS- RS, B - 3 3 1 1
Okla. 5-66 1.0 I 3.0 25 2 3 2 2
NC 172 10 20 L6 L0 1 1 1 2

8 ] indicates no galling; 2 indicates slight or traces of galling; 3

indicates moderate galling; 4 indicates severe galling; and 5 indi-
cates very severe galling.

b 1 indicates no reproduction; 2 indicates small egg masses only or
small egg masses with 1 or 2 normal sized egg masses; 3 indicates
slight reproduction (an average of 0.1-2 egg masses per plant); L
indicates moderate reproduction (an average of 3-7 egg masses per
plant); and 5 indicates normal reproduction (an average of 8 or

more egg masses per plant).



Fig. 5. Nemagold root reaction Fig. 6. Nemagold root reaction

to M. incognita acrita popu- to _Lj ' incognita acrita popu-
lation I. lation II.

Fig. 7. Nemagold root reaction Fig. 8. Nemagold root reaction
to M. incognita acrita popu- to M. incognita acrita popu-

lation III. lation VI.
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Fig. 9. Orlis root reaction to

M. incognita acrita population

I.

Fig. 11. Orlis root reaction
to M. incognita acrita popu-

lation III.

Fig. 10. Orlis root reaction

to M. incognita acrita popu-
lation II.

Fig. 12. Orlis root reaction

to M. incognita acrita popu-
lation VI.






0K-65
POPULATION 1

Fig. 17. Galling and necro=-
sis reaction of Okla. 65 to
M. incognita acrita popula-

tion I.

OK=65
POPULATION 111

Fig. 19. Okla. 65 reaction to

M. incognita acrita popula-
tion III.

Fig. 18. Reaction of Okla. 65
roots to M. incognita acrita

population II.

OK-65
FOPULATION VI |

Fig. 20. Severe necrosis reac-
tion of Okla. 65 to M. incog-
nita acrita population VI.
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Reaction of Sweet Potato Lines to M. incognita incognita and M. hapla

The same 10 sweet potato lines used in other parts of this inves=

tigation were tested against M. incognita incognita and M. hapla. As

previously noted, on the basis of field trials, 9 of these lines had

been identified as resistant to M. incognita mcrita and Allgold as

susceptible,

Reactions of the sweet potatc lines to M. incognita incognita and

M. hapla are summarized in Table I. With a féw exceptions all lines re-

acted to M. incognita incognita as they had to_ M. incognita acrita.

Generally the resistant lines had little or no galling, moderate necro-
sis, few mature nematodes, and a low reproduction index. The reproduce-
tion index went to a moderate lével on P-80, Kandee, and Okla. 65. This
however, was the only respect in which these lines differed from what
might be expected to be & resistant reection.

Reactions to M. hapla, with 2 exceptions, were sbout as they had

been to M. incognita aerita. Date for these are in Table I. Allgold
gave a susceptible resction. All lines resistant to M. incognita acrita
with the exception of Nemagold and Orlis reacted with the same responses
to M. hapla. There was slightly more than a trace of galling, relatively
more nemgtodes reached» maturity and a moderate amcunt of rebroduction
occurred with Nemagold. Orlis regcted similarly to Nemagold except that
only slight gelling was found. These data suggest that Nemagold and

Orlis are not as resistant to M. hapla as they are to M. incognita acrita.

In all cases where galls were produced with M. hapla, the galls were
typlecal of those found in association with this nemstode on other plant

: i
species. That is, the galls were small and with characteristic excessive

production of secondary roots.



DISCUSSION

In the present investigation several host-parasite reactions
have been demonstrated in association with resistance to root-knot
nematodes in sweet potato. Reactions previously observed by other
workers (4, 12, 23) have been confirmed. The present work has added
the observation that egg mass size in resistant lines is commonly
reduced.

Even though several possible sources of resistance were re-
presented in the sweet potato lines investigated, there was no
evidence that any of the lines were appreciably different in so far
as expression of resistance was concerned. This does not necessarily
preclude the possibility that different biochemical mechanisms might
be responsible in different sources of resistance to bring about the
same ultimate phenomena observed here.

Evidence presented supports the conclusion that the L4 populations
of M. incognita acrita represent 3 different physiological races. This
phenomenon has not been previously demonstrated with sweet potato as the
differential host. This discovery is of significance to the breeder
because it emphasized the importance of testing new sweet potato varieties
against several root-knot populations. Also emphasized is the necessity
of further knowledge relative to the occurrence and distribution of these

or similar races in nature. It has been demonstrated (2k) that it is
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possible to select Vifhin a root;knot population for racesrcapable of
attacking resistant plants., At present the potential variation in
field populations of root-knot nematodes remsinsg largely unknown.

Evidence also has been presented that sweet potato lines react
differently to different root-knot nematode species. This fact points
up the need for testing sgainst different species as well as for test;
ing against different populations of the same species.

Several different host-parasite relations have been observed in
the present work. While it is important that these phenomena be dis-
covered and studied, ultimately it is necessary to determine the re-
lation of these to resigtance and which if any of these are useful
criteria in identifying resistance. It is possible that a given sweet
potato line could support a moderate level of nemgtode infection and
reproduction and still be satisfactory from a grower standpoint. Field
experience, over the past 10 years, in evaluating sweet potatoes for
their reaction to root knot has shown that those lines which are only
tolerant are unsatisfactory for grower use. While it is believed
that each of the reactions found associated with resistence is use-
ful in an evaluation, the use of any or all-of them will not likely
substitute for at least some field testing., Root-knot index glone, es
demonstratéd  with Okla. 65 against population I, could possibly be
misleading in determining resistance. Even with a moderate galling
with this population on this line only a relatively few nematodes
reached mature stages and reproduced, It would seem that reproduce
tion index is an important factor which cannotvbe ignored in studiés:

of resistance.



This work has demonstrated, then, the necessity for evaluating
for root-knot resistance against different species and different popu-
lations of the same species and has pointed up the necessity for lab-

oratory and greenhousge studles in conjunction with field tests.
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SUMMARY

Ten sweet potato lines, 9 of which had been demonstrated to

be resistant to Meloidogyne incognits acrita in field trials, were

tested for their reaction to 4 populations of M. incognita acrita

and 1 population each of M. incognita incognita and M. hapla.

Seversl different host-parasite reactions were observed associ-
ated with resistance. These were: trsce or less amounts of galling
on the host; moderate to severe root necrosis; generally failure of
‘nemstodes to reach mature stages; little or no reproduction by the
nematode; and; in several instances, re@uced numbers of eggs where
reproduction did occur. These phenomena are considered important in
the eveluation of sweet potato;lines for resistance to root-knot.

Three physiologic races have been identified from the popula-

tions of M. incognita ascrita. Generally, resistant and susceptible

sweet potatoes reacted to M. incognita incognita with the ssme res-

ponses a8 shown with M. incognits acrita. With 2 exceptions, lines

resistant to M. incognite acrita also were resigtant to M. hapla.
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