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been tested against important fruit and vegetable crop plamts. Christie
and Havis (8) tested seoveral races of the root-knot nematode against
varietics of peach trees. Thelr resulte showed that individual varietles
reacted differently in gall formetion when infected with different races
of the root~lknot nematode. Reynolds (15) found that when 3 reces of
root~knot nematodes were tested on Lgyptian and Upland cotton, differ-
ences in the mean musber of nsmatods egg masses per plant resuliing
from the inoculations were all signiticant at odds of 99 4o 1. Christie
and Albin (6), who did some of the most thorough work investigating

the possibility of the ocewrrence of races of the root-knot nematode,
stated that plants may be susceptible to 1 race bul reaistant to
another or that plants may be susceptible to cach of 2 different races
but my differ in the Hype of root galling produced by 1 race in
compardgon to that produced by the other. Ihey found that peanut,
cotton, and alfalfa wore all guscepiible to some races but resistant

to others. In working with tometo which was equally susceptible to

all races, they found that some races produced galls that were small,
inconspicucus, and mogtly confined to smll roots with large roots

near the base of the stem not belny appreciadbly affected. Other popu-
lations producced similar galling of tomato plants exeept that most

of the galls developed mmerous rdiating rootletes which in turn hore
galls with radiating rootlets, resulting in & reticulate root system.
One popalation, they found, caused swelling of all roots, mny large
galls, and a conspicuous absence of fine roots. They concluded that
there wore probably 5 or more distinet races of the root-knot nematode
and claimod "the possibility that some races m3y possess distimguishing
morphological characters camnot, as yet, be ruled out.”
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Meloidogyme imcopnita var. acrita Chitwood 1949 closely resesbles
the parent spocics in both morphology and pathogenicity. Slight differ-
eneces in morphology are apparest in comparisons of the perineal reglions
and shapes of shyled knobs of nematodes botwesn the variety and the
parent species. Yeloidogyme imeopnita var. zerita may be separsted
from 4. incopnita in that the former will infect Lycopersicon peruviamum
while the latber will mot (21). Meloidogyme aremaria (Neal 1889)
Chitwood 1747 was first observed causing extensive damage on peanut,
Although 1% is pathogenic to Lovell peach, it reprcduces poorly if at
all, on this host,

Srapdragon (Antirrhimm matus 1.) was first listed as being eus-
ceptible 4o root-inot by Bessey (2). Vatkins (23}, strangely enough,
rogerded Antirrhimm as being resistant o root-knot nomatode infection
vhile Barrus, et. al. (1), Godfrey (12), and Parris (1)) have all
clained that smapdrazon was defindtoly susceptible o attack by the
root-knot nemitode. There are a number of instances on record in the
files of the Division of Nematology, U. 5. Department of Agriculture,
Beltaville, id., in which snapdrogon roohs have been found $o bear
woll-established infectlions of root-knot nemsiodes.

The revision of the root~kmot nematodes necessarily invalidaded
a great deal of the work which had been done previcusly on pathogenicity
of this group %o various plants. Now that several species of the roote

knot nematods are recognized, the possibility exists that each may
invoke a distinctly different patholegical response from a specific
hoat.

Research reported in this thesis imvolves the use of several root-
knot nemetode speclies in determining the effects of these parasites






Hematode inocculum, used in the following experiments, consisted
of egg masges of loloidopyne aremaria, M, hapla, }. incognita, M.
incopndta var. acrits, and M, javaniea. All species were maintained on
the Rutgers variety of temato, lycopersicon esculentum 11, on which
production of egg messes readily occcurs. In 2 of the 3 experiments to
be discussed, the 3 levels of inoculum employed were 1, 10, and 100
ogy masses. The 1 and 10 egg mess inoculums were obtained by the
selection of small sections of root tissue in esch of which was
gituated an ovipositing female nematode. This method was preferred in
lieu of accumulating only the egg masses simce it had been observed,
in using the latter method, that many times a considerable mmber of
eggs will adhere to the female in the process of separation. In
obtaining the 100 egg mass inoculunms, heavily infected roots bearing
muerous mssos were finely chopped and thoroughly mixed. Bgp
msges contained in 4 representative portiom of this material were
then counted wnder s digsecting microscope and the corresponding weight
of roots econtaining approximately 100 egg masses was computed. It
should be stressed that before any inoculum wag selected from an
infected plant, sevoral repregentative egy masses were broken open,
wider & dissectiny microscope, and the conbents checked to insmme
the presence of either first stage or sccond stage larvae.

The 5 varietics of spapdragon used in these tests ware Ball Red
HBybrid #7, Christmas Cheer, Margaret, Maryland Fink, and Ball Yellow
Hebrid #1. Plants were grown from seed germimated in vermiculite and
transplanted, after growth for approximately a month, 4o five-inch
pots half filled with a potting mixture of 1 part sand to 1 part soil.

























Table V shows the mpan root welght per plant of 5 snapdragon
varieties at 3 levels of inocculws.
Table V. Mean root weight per plant of 5 smapdragon varieties at
3 lsvels of inmooulum,

Varietics

Varlety
Heoan

16.5
20.5
19.1
18.7
17.0

m.aﬁ se 000000000t h.g..-........ 2'3
m ‘Gl ..'.,""...“... égéo‘.oauolobu 3‘1

Aralysis of root weights of infected plants showed gsome differences
between varicties of smapdragons., Some of those differences were signi-
ficant for the 1 and 10 ege mase inoculum lewvels bub nob for the 100

egg mass level of inoculum.
A high degree of significance was apparent in the overall reduction
of root weight duc to the higher inerement of inoculwm (Tabls VI).
Table VI. Msan roob weights of plants imoculated with 5 gpecies of
lnloddopyme at 3 levels of inoculum.

TED LA8Ees ‘ B TolohrTRe Bpecten “IRoC.
m m}m - ::‘7 "".."'f "Ji‘y 8 _v&'de!":‘; Ly XM 0ET i
A S aiia .

i 17.7 21.3 2342 28.0 17.6 21.6

10 15.8 20.9 22.4 23.5 17.5 20,0

100 P 17,3 12,0 10,8 .3 13.5
m a{)g ceseecvcsos e h.Oa ees0ssess e v 5.@& ------- 1.8
m 091 sese0s oo S!:é s se 00 ssss e e 7,& s0s s e 2.}4

Metweon inoculuwa levels within a species,
baeman speciss, within the same or different inoewlum levels,
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variety, the mean root weight of i, javanica infected plants was higher
than root weights of plants infected by 4. avemaria, M. hapla, and

M. incopnita. In marked contrast, however, M. javamica infected plants
of Yargaret variety bad a lower root weight than plants of the same
variety infected by U hapla, . incognita, and ). incognits acrita.
There were no significant differences in root weight of plants of
Baryland Pink or Ball Tellow varisties infected by each of the 5 nema-
tode species,

Table VII. Mean root weight per plamt of 5 smapdragon varieties

Species
Hean

15.6
19.8
19.2

acrita 9.4 21.9 21.5 20.8 20.1 20,8
Javanica 0.1 26,2 3kl 16,0 15,6 16,5

I&B ‘OS EEEXEEEX] gaza .............. 6.1b IR EX] 2.2
m 001 s0 800000 608 teeeses a0 000 00 3.1 oooooooooo 2.9

Spetwoen varieties, within a species.
bBe?man specles, within the same op d
Root weights of plants grown as uninoculated controls are presented
in Teble VIII; theso values were not analysed statistically.
Table VIII. lcan root weight per plant of wninoculated smapdragon
controls.
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Nifferonces are apparent in the behavior of each newmatods species

at each of the > ratos of inoculum used, lean root-knot indices of
U, Jevanlca infected plants, however, chowed ne differences in index
rating betwepn the 1 and 10 ego maes ineculztions,

. } ptod in a lower mean rmt—
kmsimatmelaggms level than infections of 1. aremaria and
Y. incognita acrita, At the 10 egg mass level . Javaniea infected
plants had a lower index than plamts infected with K. aremaris, which,
in turn, had & lower index than plants infected with Y. incognita scrita.
Both H, bhapla and K. Savanics infected plants had lower indices then
plants infected with l. incopnite and M. inoomita acrita. Approxi-
miely the same relationships existed for the 100 ogg mss level as
for the 10 opz mass level,

A high degree of sigr ance, in some cases, was evidemt between
root-knot indices of plants infected with the S spocies of leloidog
(Table XI).

Table I, IHeomn rootelmot index per plant of 5 smapdragon varieties
inmoculated with 5 spocies of leloldogyme,

mm 1-5 1‘5 1.1 10? 105 l.l&

hapla 1.1 09 le3 0.9 Qa7 1.0
incognita 1.9 1.7 2,1 2.1 2.2 2.0
incognita

. mm 201 3.1 205 302 2.1 2-2
ﬁm tel Qo? ) lnl 3«09 Go? L0
I‘*'?ﬁ .Q§ eeesone O.ha ee s 00000000 e 6‘723 s es0ese e 0.3
18D 0L 53.5 ...... vecsssnes (3g9 eeeeeces 0.4

Shetwecn variet ties, within a spocies,
bnammn gpecion, within the sawe or differont varieties.
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Ap shown in Table XI, root-kmot indices for Y. incognita and M.
incognita acrita infected plants were higher than for plants infected
with the othor species of lieloidogyme. Flamts infected with M, aremaria
had a higher moan index than did plants infected with Y. hapls and
4. javanioa, These data also show that Ball Fed plamte infected with
L iscopnita and J. incogmita acrita bad higher indicos than did plants
infected with U, bapla and ¥, Javenica, Within variety Christmas
Cheer, plants infected with Y. imcognita and If, imcopnita acrita had
a pignificantly higher mean root-knot index than did plants infected
with ¥, bapla and Y, jevanica while the mean reot-inot index for
. aremaria infected plants was higher than that for 1. javanica in-
fected plants. Within Margaret sad laryland Pink varietdes, }i. ingogs
and 4, incopnits acrits affected plants bad indices which wers highe
than those for plants infected by the other 3 species. The mean root-
mmfarpmwwmxemmwwwudﬁmg.
dncogmite was significantly higher than that for plants infected with
k. sremria, U, Mpla, and . Javamica. Meloldogme incogmita scrita
infected plants had a higher index than plants infected with ¥. hapla
and 1f, javanica. Plants infected with li, sremaria had a higher index
than those infected with li. hapla.

prams of the results obtained in the amilysis of roote
knot indices ave presomted in Fig. k.

Table XII presonts the mean muber of nematodes in 5 smapdrag
varietics at each of the 3 inccwlun levels.

As shown in the following table, there were no significant differ-
ences in mean mmber of females betwson smapdragon vardetlea or in the
effect of interections between smapdragen varieties with inoculum levels,










Table XV. Hean wumber of egz masses per plant in 5 smap
varictiss st 3 levels of inoculwm.

Variotiecs ' 1) : Uean
Ball Red 159 Th3 W78 793
Christzas Cheer 86 909 2067 1021
e SO won e A
Ball Yellow 80 476 ugé 670
18D ¢0‘)’ ........... BeBy cececsocnnn HeBe
18D L1 veescsnsanse ‘,%ﬁg ........... o Nelo

Amalysia of the mean mmbers of egg mssses per plant in the above
tabls showed no significant differences between smapdragon varieties
or betweon smapdragon varisty -- inoculwm level interactioms.

The muber of egg mmeses in each invculwa level, as showm in
Tabls XVI, differed from those of other lewels,

Table XVI. Yean mumbers of egg masses inm plants inoculaded with S

%mmm,mmmmwdmmmwmm

Counts of egg masses from plamts originally inoculated with 1 egg
was of X, aremaria were lower than cownts from plants inoculated at
mxsmm%wmn. eloidopyne hapla, at 1 egg mass level
of inoculum, formed a lower muber of ogg masses than at the 100 egg
mss level of inoeulum. Counts of egg masses 2t each lovel of inoculum






Results of the apalysis of mean mmber of egp masses are pre-
sented as block dlagrams in Fig. 6.

The only sigmificant results in the amalysis of mean rates of
nematode reproduction (mesn nuwber of egg masses per plant divided by
the mesn mumber of females per plant) were cbtained between the low
and higher levels of inoeculwa (Tabls ZVIII).

Table XVIII. lean rete of nombode reproduction per plant in 5 enape
dragen vardeties at 3 levels of inoculuwm.

Tnoc.

0.42
0.7L
0,77

0,08
0,10

It can be seen that whon the increment of nemtods inoculum was
increased to 10 apd 100 egg mnsses, the mean reproductive rate
correspondingly. There were mo significamt differences between the

interactions of Meloidogyme species with levels of inoculw.

presents mean rates of reproduction per plant of the 5 smapdragon
varieties inoculated with the 5 leloidogyne species,

As indicated in Tebles XIX and XX, the offect of interaction be-
tweon smapdregon varicties with inooculum levels and Meloidogyme species
with snapdragon varietisg does not signifiean
ductive rate of nomatodes,

Fig. 7 ustrates the results obtained 4n the amalysis of mean
rates of nemtode repreduction.







A second experiment using the sawme technifgues and materials as the
' ant, wag performed in 1950. In place of 3 lewvels of

inoculum, however, only 5 egg masses of efch nembode spscies were used
as the standard dosage level. Treatments were placed in the same type
of split plot design used previously and grown &t an average soll
temperature of 2L° C, for 2} momths., Harvested plants weve subjected
to the same measwrements as in the previous atpm. Tables IXI
thru LOOV present data on top and root weight, root-knot index, muber
of femles and egy mapses per plant, and rate ed'i reprodustion p
plant for nommiods species, smepdragon varieties, and levels of inoc-
wlua as well as for the effect of intersctions of these variables with
each othar.

The mean top weight per plant of 5 smapdragon varieties is shown
in Table IXI. [lante of each variety were inlected with each of the
5 specics of Loloidogyme
Table I, l®en top wedght per plant of 5 smapdragon varieties,

Variety Jean

21,1
26.3
%
3.7

I L }

ad above, differences in top wolght bebtwoen scae smap-
In Table XXIT it oan be seon that plants infected with M. javanica

had o lower mean top weight than plants infected with the other species
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of root-knot nammtodss.
Table TUIT. ioan top woight per plant of 5 smapdragon varieties inooe

._.._.bB@ goopies, within the saze or differen
As indicated in the preceding table, there wore no significent

differencos in moan top weight for %he effect of interactions of

speciss with Dall Ned variety smapdregons

of Christms Cheer variety smapdragons imoeulated with 1. javanica

were lovor than plants of the sams varlely incculated with .

weight thon plants infected with L. incopmita acrite. thereas X,
Javanics infected plants of the laryland Pink variety lad a lower
infected with L. sremards had & lower top weight than il bapla infected
plagts. Ball Yellow wariety snepdragons infected with Y. incognd
acrita and U, jdavenica had signif

plants Infected with the other root-knot spocies.
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Table ZXIIT presents the mean top weight per plant of wninccu-
lated plants.
Table ZXITI. lean %op weight per plant of wninoculated apapdragon
combrols.

_ Snapdrezon Vardeties

As can be seen in Tabls mn, winoculated plants of esch variety
had greater top weights than infected plamts with the exception of the
Iaryland Pink variety. These rosults wore not amalysed statistically,

Fig. § is & block disgrem illastretion of the results obtained
in the amslysis of top weight of plants.

Compayison of mean root whights per plant of es
variety is shown in Table XXIV.

Teble XXIV. Hean root weight per plant of 5 smepdragon varieties.

ch gnapdragon

15D .01 7.2

Table XUV shows that there were some differences in reot weight
beimeen plamte infocted by different apecles of lbleidopyne.






root weight than those infected with . incognita acrita.

Table XXVI presents the mean root welght per plant of wninccue
lated smapdragon control plants.
Table XXVI. Hean root weight per plamt of uninoculated smapdragon

controls,
Varicty vean
Srapdragon Varicties in grams
Ball Red L3k
Cheristams Choer 33.7
lorgaret 3L.9
Haryland Vink 26.5
Ball Yellow L8,k

Uninoculated plants of Ball Red, Christmas Cheer, and largaret
varicties had greater mean root weights than infected plants while
the converse was true for laryland Pink and Ball Yellow varieties.
These values were not analysed mmﬁwu&.

Fig. 9 is a block diagrenm representation of the differences
obtained in analysis of mean root welght of plamis.

Comparison of the mean root-knot index of cach spapdragon variety
is shown in Table XIVII.
Table XXVII. Hean root-knot index per plant of 5 smapdragon varietiss,

Snapdragon Varietiss . Variety Hean

Ball Red _ 1.6
Christms Cheer 3»;
Maryland Piok 1.8
Ball Yellow 1.8
13D -Of.; BeBa
13D 0L NeBe

Amalysis of the root=knot indices presented above showed that no
significant differences existed botween smapiragon varieties.
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a lower mesn index then plants infevted by M. arcmaria, . ingegnita
aorite, and M. javapica. Also in'dhe same variety, I,
i incognita acrita infected plants had lower mesn indices than plants
infected with 1, areneris and E. javanica. Flamts of Jaryland Pink
varlety infected with ». incornits acrita had a lower msan reot-knet
index than plants infected by X. incognits and Y. javanica, Within
mwm,_.mww la infectod plants had lower
indices than i. doa infected plants. Flamts of Ball Yellow
smapdragon infocted with i, incopmite acrits had 2 mean index signie
ficantly lower than those of plants Infected with }l. aremaris, I
incopnita, and X. Javenica. The mean index of Il hapla infected
plants was lower than indices of plamis infected with }. incognita
and ¥, Javanica,

Block ddagrame of the dada presented above appears in Pig. 10.

Comparison of mean number of female nematodes per plant in 5
smpdragon varieties is shown in Table XXIX.
Table XXX, lsan muber of female ncmtedss per plant im 5 smap-

dragon varieties,
Spapdragon Varicties Variety iean
Ball Red L
Ghz'istma Cheer 3.0
Ball Eallm » 195
13D 005 NeBe
1sD +O% v NeDe

‘There were no apparent significant differencos between varieties
of smapdragone in the amalysis of mean munber of femsles per plamd.
Differences bebwoon leloidopyne species are shown in Table XU
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which presents the mean musber of females per plant in 5 snapdragon
varieties inoculated with Meloidogyme species.
Table IXXI. lean mmber of femmls nematodes per plant in 5 smapdragon

hapls 88 230 U0 29 119 175
incognita 436 395 35 6856 8l 541
incognita -

acrita 674 501 897 290 727 618
Javanica Mg o® ] 421 329 . 286
18D cQS ssrevvne 327& secsdessnvsBEY Bhsb sewessss 1514
18p ,01 PRGIEINS }-g} (I XXX XL IIXXY) T IXI LX) 25&

®Between varieties, within a species.

PBstaoen_spocies, within the sams or different varistiss.

The mean wanber of femels nematodss in plants infected with I,
bapia was lower than in plants infected with M, imcoznits, Y. incognita
acrita, and ¥, javanics, Plants infected with M, aremaris had a lower
mean count of fesmles tham those imfected with K. incognita and M. incog-
pita acrita. Meloidogyms javanica imfected plants had & lowsr mean
razmber of females tham plants infected with M. insognita acrita.
Further examination of these dats showsd that im Ball Red varisty smap-
dragon M. hapla had s lower musber of femsles tham did M. imsogmita,

Y. incognita scrita, and Y. javanion. There were mo differvences in the
mean musber of femeles of each species infecting Christems Cheer vard-
ety. Within Margaret variety, M. incognite acrite formed more females
than other Meloidogyme specim Maryland Pink variety smapdregon iafected
with M. incognita hed a greater mmber of females than plants of the same
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Literature on the life history of the root-knot nemtods has bean
besed on ths assumpbion that root-knot nematodes belonged bo a single
species. work, although not invalidated by Chitwood's elasgifi-
cation (3), now meeds furthor clarification as to which species or
mixture of species the inmvestigaters dealt with. An example of such
& publication is the paper by Christic and Cobb (7) in which the authors
described and presenbed drawings of various stages of devolopment of
the rooteknot nematods.

In order to investipate the camarative development of the 5 species
of Melaiéﬁw e used in the previous experiments, seedlings of Margaret
variety smapdragon were transplanted into 3 in. pots filled with a
potting mixture of 2 parts sand to 1 part soil. After several days,
during which time the plants had become established, 5 egg masses of

gy species were placed in each pot. This was

ropeated for each of the other speciss sc that plants were exposed to
separate infections by each of the 5 lMeloidogyme species. There were
30 replicate plants inooulated within each speciss. Two dsys after
incculation and at 2-day intervals thereafter, one half of the root
system of a plant incculated with each of the specios of leloidogme
wag removed and staimed., Since epp masses in the soil arownd the
roots of cach plant were discharging infectious larvac for a considere
able periocd of time after the origimal incculations, it was necessary
o exanine, in sach case, the oldest established infections observed
in the stainod roots. Daring this expe the averags soll temporae
ture in the greemhouse was 20.4° C,
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Although each nematode gpeciss Meé someetat {n the time required
to veach & certain stage of development, mo great differences were
cbserved between species with respect to shepe or behavicr of the
animals at the various stages of thelir 1ife eyclas. Data en the ccowr-

rence of molés and freguency of ocewrrence of males was not obtained
gince the staining technique used procluded the accwste cbservation
of these details,

It mas found, in ths mjority of cases, that the second stage ine
fectious larvae pemetrated the rootlet at the root $ip or in the region
af elompation behind the root tip. Once having pemetrated the roos,
the larvae usually tock 2 pesition parellel to the axds of the roet.
Roots examined 2 days after incomlatlen showod that larvae were not
oriented consistantly within the reots. Host larvas were found with
their heads nearest the root cap while thelr bodiecs extonded back
toward the older tissuosi others wore seen, howsver, heading in the
opposite direction. Fig, 1l shows the anterdicr emd of a larva of
Y. aremaria in the meristematic region of the root tip, larvae were
not always ahﬁmdﬁthﬂw’bodi% parallel %o the axis of the root
&nd were, opn several occasgions, mwmmmmm tip
(Fig. 15). Fig. 16 shows 2 larvae of }i. javanica, one of vhich was
in the process of pemetrating the reot tip when the tissue was fixed,
As the root meristems grew beyond the sites of larval penetration,
larvae orisnted themselves by the Lth day %o 2 position with their
heads embedded in the outer tissuss of the Htele and their bodies in the
tismues of the coriex extending dowmwmerd towerd the root tip. Early
gall formation was noticed in several rootlets indicating that lateral
grouth of the infected oreas must have started within the period
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a larva of l. javanica is shown with the majority of its body ina
mﬂ%%mﬁzﬁwmﬁeﬁ%%_mmammg&n.
At about 10 4o 1k days after inoculations, nemetodes of most specles
becams “ssusage~ghaped® as illustrated in Fig. 21. PFollowing the
occurrende of the 3 molts described by Clristde and Cobb (7), the
parasites were chserved as yowng females of the typical shaps shown
in Fig. 22. 1In ome case, & yowng female of }f. javanica was cbserved
with a definite comstriction offsetting the decldedly wider pesterior
portion of the body (Fig. 23). At this point in davelopment there
was & yapid increass in width as well as length of the femalss

(Pig. 24). A female of Y. imcognita with & very wmsual shape was
observed in this stage of growth. As showm in Fig. 25, the posterior
portion of this fomnls wes fyploally broadened but tapered deeidedly
to the termimus. Amterior to the widemed posterior end the nematode
body was slemder and elongated vhere it was curled saround the stele,
although not as decidedly as the posterior portiom (Fig. 25). A close
inspection of 3 female of M. Javamica killed 2l diys after inoculation
(Pig. 26) revealed the presenmce of the terminal amal and subterwinal
genital openings as drawn by Bessay (2). Nematodes of most species
examined 26 days after inooulation were almest fully grewn 8s shown
in Fig. 27. In most cases, a gelatinous matrix was exvded by the
females from 25 to 30 days after imoculationm. mmsmllyw
gelatinous mass would appear as shown in Fig. 208, the vigorous treat-
ment to which some specimens were subjectad during the staining
technique presumably caumed & geparation of the gelatincus maess from
the posterior end of the nemmtode (Fig. 29). The staining chavacteristics
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The stages of developmont of the m@-&m@%’m%s on snap-
dragon are compared, using Christie's grouwpings, im Tables XXV,
Table XXXV. Comparison of stages of development of the roct-knot

nezptodes on spapdragons.

Stage of Heloddopyne Speciles

Dovelopment® aremaria hapla imecosnita inmcopmita acrits javanica
Group A 280 210 28 2-8 28
Group B 10-12 12-156 10 10 10-12
Group C 1;-22 18=26 12«22 1226 126
Group D 2Lh-28 28 2L-28 28«30 28-36
Croup T 30 30 30 o ® -

*Refer to Fig. 32.

Brays after inoculation,

COvipositing fommles were rot observed, |

Daring examination of the nematodes throughout this experiment,

& record of the maximm nematode widih in microms was kept for each
species at each sawmpling date. Curves plotted for each species failed
to reveal any outstanding differences between species, therefore a
mean curve was plotited which was representative of all § species

(Fig. 33). It shows that the greatest increase in width occurred
during pardods of 8 o 10 days after imoculatiom and 22 to 30 days
after inoculation,

Having cbserved details of the life histories of some of the
ioloidopyme species on smapdregon, it was thowght advisable to investi-
gate the more lmportant details of the development of these nematode
species on tomto, Lyeopersicon stz 111, var. Ruigers. Several
month=0ld seedlings were tramsplanied imto li-inch pots containing soil
well-inlested with each of the 5 ruot-imot species and grown in the
greephouse at an average soil temperatwre of 21° C. Results of




examinations showed that femsles of }I. Javanica produes

pous matrix preceding ovipesitiom 35 days after incewlation of the
plants., Femmles of the other L species were found to bave produced
satrix by the 37th day after inocwlation. Femeles of M. incopnita acrite
were found %o have produced egge in the gelatinous matrix 37 days after
inocwlation, while females of the other speciss had prodused egge by

the 39th day after insculationm. Contimed exmminations showed that

penetration of root tips by the second gemsretion larvae of H. ingog-
nita cccwrred at 57 days after inoculation, while larvae of Y. imcopnita
acrita were found infecting root tips 59 days after incoulatiom. Second
stage infectious larvae of the other 3 species were discovered in root
tips 63 days after inoculation. A comparison of these results with
those obtained in the studies on smapdragon are presembed in Table XXV,



Table XXVI. Comparison of stages of dewvelopment of the root-knot nematodes




DISCUSSION OF RESULTS

The first and second experimente presented in this paper have
showm that valid differences exist in the reaction of smapdragons to
infection Ly cach speciss of root~lmot nematodes used and in the
behavior of each of these species in the host plants. Heasults from
both the 19L9 and 1950 experiments showed that lisloidogyme hapls was
separable from the other root-knot spocies in that infected plants
showed a somewhat greater top welght. FRoot welghts of Y. hapla ine
foctod plantas in both experiments, however, were mot disting
from root weights of plants infected by the other specles. This
stady indicated that M. bhapla differed from other species by means of
the root-kmot index rating of plants infected by it. This rating was
invarisbly quite low. 4 close imspection of X, hapla infected root
systoms ghowed that galls were spherical and quite small with prolific
lateral m%let formation, Only in one instance were the elongate,
finger-like, contimucus galls present that normally occur on plants
infected by the other species. lkloidogyme hapla was also distinet
in that it produced a lower pumber of femnlss and egg masses and a
lower rate of reproduction than other species infecting smapdragons.

leloidogyne imcopmita and M. fncognita serita were somevimt
similar in their oversll effectz om the host as woll as in their
development in the host, There were, however, several cases in the
snalysis of the effact of interactions of nematede species with inocu-
lum levels and nematode species with smepdregen
were significant differences shown between . incogn 4. inoog-
nita serita. Significant differeaces in top weight and root weight













Lg

ons either failed to grow or grew poorly. Each of

®loidopyne species infecting the tamato plants formed mumercus

egg masses (Teble IUOV). It 4s also shown in the same table that
species of lieloidepyme have a shorter life oycle and have more genera-





































































































































