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Date: July 7, 1978
To: Mr. David H. Chaney, Farm Advisor, Sutter/Yuba Counties davis, California

From: W. H. Hart
Title: Extension Nematologist
Address: JC DaviS
Re: Your letter of lIZpQ concerning northern black walnut and prune rootstocks

as affected by the root lesion nematode, Pratylenchus vulnus.

It is difficult to compare the effects of a plant parasitic nematode
on various hosts by a single criterium. Some excellent host plants (those
in which the nematode reproduces freely) are injured severely. These we
consider susceptible to the nema. Other plants may be excellent hosts but
show little or no effects of the populations in their roots. These are con¬
sidered tolerant. This situation may be further complicated by the methods
of testing used, such as greenhouse or field, where soil populations of other
possibly aggravating organisms would be different. Soil type and irrigation
practice may also affect the results.

The rootstocks you listed -- northern California black walnut, Myrq^A
seedling, Myro 29C and Marianna 2624 -- are all excellent hostsf A numb^
of field trials have indicated that a significant growth response from pre-
plant soil treatment can be achieved with most of these rootstocks. Green-
house/lathhouse container tests with most of these rootstocks have shown
that all are good hosts with reduced growth measurably less than similar plants
grown without nematodes.

Lownsbery and Serr 1963 (see attached copy) state, "Because there
appears to be no correlation between rootstock susceptibility to root-
lesion disease and rootstock suitability as a host for £. vulnus, nematode
counts from rootstocks grown in infested soil will not suffice to find
rootstocks with which to avoid root-lesion disease. Disease symptoms should
be used as the primary criteria."

Attached are copies of two reprints by B. F. Lownsbery, et al., which
provide data and discuss the points mentioned above.
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Fruit and Nut Tree Rootstocks as Hosts for a Root-lesion
Nematode, Pratylenchus vulmis^

By B. F. Lownsuery and K. F. Sekr,- l^cpartmcnl of Neynatnlogyand Dcpnrtrnenl of Pomology, Unwcrsity of California,
Daifi.s, California

For best use of rootstocks in nematode infested soils it is necessaryto know the rootstock's perfoimance as a host of a parasite, aswell as iis reaction as a "suscept" (9) for the nematode pathogen.To do this one must rate rootstocks on two entirely seijarate scales.A host can he rated by the number oL ]jarasiies it supports. A susceptfs a i^lant in which disease can he prodmed, and it can be rated hv
tlie magnitude of disease sym[)toi"tis lesulting from inlerattion with
a ])athogeu. A severely diseased plant wf)uld have a high rating asa suscept. Ratings on these two scales are not nece.ssarily coirelated.It is j)c)ssihle lor a plant to he a host without being a suscej)t andvice-\ersa. Jn the search for rootstocks with which to avoid econc^mic
loss by nematode disease, those which are neither suscepts nor hosts
are fiist clujices. Wdieie these are not available two less satisfactorykinds of rootstocks may he useful. The first of these are the hosts
which are not suscepts. The second are the rootstocks which are
entered and initially stunted by the nematodes, hut eventually failto support them (susc:ej>ts which are not hosts).
Serr and Day (7) and Day and .Serr (1) have studied a large num¬ber of rootstocks in their roles as suscejits in the root-lesion diseasecaused or incited by Pratylenchus viilnus Allen and Jensen. 'Fhusfar we have not found a better method for studying this diseasereaction than the fairly long-term orchard study method whichthey used. We have, however, improved our method for recoveringP. vulnus, from sc^il and rcjots. Using this imjiroved method Aveliave atiemjjted to classify some of these rcxitstocks in their other

role, as liosts for P. vulnus, thus supplementing the informationobtained by Day and Serr.

M Kmc IDS

Three sejiaraie trials were made, all of G months duration, andall including fuglans hindsii (Northern California Black Walnut).A cjuantity of silt loam, naturally infested with P. vulnus, was thor¬
oughly mixed for each trial. Plants were grown in a lathhouse in 3
gal cans (trials 1 and 3), or G inch pots (trial 2).
The j)opulation density of P. vulnus in the soil was determined at

the beginning and end of the ttials. After the soil was thoroughlymixed, 50 cc samjjles were placed on a tissue-covered rack in a
funnel, under an intermittent mist of warmed tap water (Fig. 1).The time clock regulated mist was on 1.5 of each 10 min. The water

^Received for publication December 3, 1962.
^C. J. Alley, C. J. Hansen, H. T. Hartman, D. E. Kester, and K. Uriu kindlysupplied some of the plant materials tested. J. T. Mitchell and S. M. Paracer gavetechnical assistance.
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rig. 1. E\lraction of Pratylcnrhus viiliii(.<! from soil and root samples incubat¬ing under a heated, intermittent mist.

suj)ply for the mist Avas kept at 110° F, and the temperature underthe mist lluctutiiecl tibout a mean of 72°. NematcAcles Avcre collected
in 80 ml test tubes under the luimels. Tubing extensiotis on ftmnel
stems deliver eel the nematodes to the bottoms of the test tubes.
Tubes Avere alloAved to ovei iloAV. Rtiie of ovei IIoav Avas insuliic ient
to catty aAvay nematodes. After I week's extiaction GO ml of the
supeiiiatant licjuid in each test tube Avas drawn oil fry aspirationatrd the nerrratocles in an alicjuot: of the renrainirrg 20 rrrl Avere
cxnin ted.
At the etrd of each gtcnving trial P. vulnus Avas reco\erccl irr a like

rrrairnei frcAin each rc^ot system, cut sulhc iently to fit onto the racks in
oire or more furrnels. Large diameter rirain roots Avere exc hided.
There Avere some diirciences in mean root caliper caI the dillerenttootstock sjrccies, resulting from dillererrccs in root form. .\ 2-Aveek
extraction period Avas used for the roots, d he total number of P.
vulnus recovered frcAui each root system Avas added tcr the total cal¬
culated from the aliquot to be present in the soil. This total P.
vulnus for each replicate Avas divided by root Aveight in g to obtainthe final numbfer of P. vulnus per g of root.
The mist recovery used here is an adaptation of a seed germina¬tion procedure used by D. R. Viglierchio. It differs from preA'iouslyreported mist extractions (e.g. 5, 8) in the use of an intermittent.
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rather than a continuous mist of heated, rather than unheated water.
The intermittent mist minimizes the problem of nematode loss
by overflow, and the use of warm water produces a temperature inthe funnels favorable for extraction. An advantage of any mistextraction is the dissipation of materials toxic to nematodes arisingfrom roots and associated microorganisms.

Results and Conclusions
Final numbers of P. vulnus jier replicate were significantly higher(Student's "T" test) for all rootstocks than for the correspondingfallow treatments (Table 1). This indicates that all rootstocks tested

are hosts for P. xmluus. Because of liigh vailability in the results, itis not possible to rank the roolsloiks precisely as to suitability ashosts for this nematode. It is ])ossiblc, however, to distinguish someof the best hosts (Tallies 1 and 2)—these include Chinese wingnut,
Pteyocarya stoioptcrn, and l^aradox hybrids, Jiiglaris hindsii x ./.
vcgia._
Serr and Day (7) and Day and Serr (1) noted vigorous growthand little or no lesion formation on Chinese wingnut and I^aradox

hybrid in orchards in which adjacent Northern California Black

Table 1.—Xuniliers of Pratylenchus v}ilnus per container" before and after
t months' growth of diflerent rootstocks, or fallow.

Trial 1
Initial number 4853 ± 767Final number
jatj/anr hindsii 96150 ± 25888 X*"Julians ruf'tslfis 256768 it: 64464 X
Juglnns htndsii x jf. fr<;ia-!'ara<lox hybrid (Oalgens selection) 211464 ± 63750 Xjii(;lans htndsii x J. r<tjia-Paradox hybrid (Bf>yce selection) 170668 ifc 64777 XJu^ijns rrj;ia-.Manregian (O.P. seedlings of 1'. I. 18256) 246827 it 32339 X

Tri.d 2
initial number 1088 it 170Final number
I'k us cnriid—^fig, van. K.tdola 35731 ± 8167 X/Sf.s.rtj htndsti 15357 db 4484 Y

/•rrma- p. acl), var. S37 9532 ± 3565 YZJ'rjt.us ami'do/tii—almond, var. Tcx.as 6410 it 2200 YZ/'srus ussurtrnsis — (Orient.tl pe.ar 4007 it 638 Zl'ti,r.us aiium—cherry, < ar. .Ma//ard 2884 it 744 Z{}Ua etiTof;ua—olive, \.tr. C'erd.tlc 2197 dh 1057 Zl itis unifern—grape, var. Thoinpson seedless 1560 ± 896 Zd'lrus senitina—sanil pear 752 it 317 Zfallow 80 it 42 ZTri.il 3
Iniii.d number 4320 it 398Final number
Pterocafsa strnoptfra—Chinese wingnut 504440 di 86800 XPrnnus armtniaca—apricot, var. Roval 346535 it 88900 XY^Junians hindsii 280178 it 122200 YJulians major 243420 it 48230 YPrunus cerasus—cherry, var. Stockton Morello 200684 it 65700 YZCjdonia oblonga—quince, var. Angiers 180160 it 47915 YZPrunus persica—peach, var. Lovell 170192 it 79550 YZ^Pmnus cerasijera x munsvniana—plum, var. Marianna 2624 152400 it 54700 YZPyrus communis-—pear, var. Bartlctt 140064 it 100450 YZJuglans nigra x J. hindsii—Royal hybrid walnut 120770 it 28306 YZic'Prunus cnasifcra—plum, var. Slyroh.ilan 29C 89688 db 23655 ZMaius syhestris—apple, var. not known 71446 it 23350 Zfallow.'.

282 it 141 Z

■Mean and standard error of the mean. Trials 1 and 3: 5 replicates in 3 gal cans. Tri.il 2: 6replic.ttes in 6-inch pots.
('Means not followed by the same letter are significantly difTercnt at the 1% level. Duncan'sMultiple Range 'i'est.

LOWNSBERV AND SERR : ROOTSTOCKS AND NE.MATODES 253

Table 2.—Numbers of Pratylenchus vulnus" per g of root after 4 months'
growth of different rootstocks.

Trial 1
U^uglans hindsii 5230 ± 1853Juglans rupestris 10096 it 3184 XJuglans hindsii x 7. rcgia—Gatgens selection 7644 di 2621 Xjuglans hindsii x J. regia—Boycc selection 7848 it 3868 XJuglans rcgia—Manregian ((J. P. seedlings of P.I. 18256) 11993 it 1953 XTrial 2

Ficus carica—fig. var. Kadota 1371 i 284 XJuglans hindsii 1229 it 556 XYPyrus ussuriensis 713 it 444 XYZPrunus amygdalus—almond, var. Texas 534 it 198 XYZPrunus persica—-pistsch, var. S37 357 it 142 YZOUa europaea—olive, var. Verdalion 166 it 96 YZPyrus scrotina—sand pear 124 it 62 YZPiunus avium—chcTcy, var. Mazzard 120 it 21 YZVitis vinijera—grape, v:ir. Thompson .seedless 34 it 20 ZTTrittl 3
Prunus cerasijera x P. rnunsimiana—pliirn (Marianna 2624) 6427 it 3288 XI'teroiarya stenuplera—Chinese wingnut 6377 it 555 XYPrunus urmrniaca—apricot, var. Roya! 5033 it 1 583 Ygyrus commun's—pear, var. Bartlctt 4000 it 1741 YJuglans major 3582 ± 495 YJuglans hindsii 3386 it 1391 YPrunus cerasus—cherry, var. Stockton Morello 2209 di 784 YZAialus sylveslris—apple, var. not known 1598 d: 3'42 YZCydonia obtonga—quince, var. Angiers 1355 it 252 YZJuglans nigra x J. hindsii—Royal hybrid walnut 1186 db 416 YZPrunus persica—peach, var. Lovell 1050 di 604 ZPrunus cerasijera—plum, var. Myrobahin 29C 599 it 1 70 Z

■•See footnote Table 1.
("See footnote Table 1.

Walnut, Juglans hindsii, was seriously affected by root-lesion
^ disease. Since that time considerable lesion formation has been
>1 noted on Paradox hybrid, and we have seen growth response of this*

r(x)tslock to prcplanting soil fumigation (4). Little or no lesionformation or stunting has been observed on Chinese wingnut. Wenow believe that ]. hindsii is more susceptible than Paradox hy¬brid to root-lesion disca.se, and that Paradox hyfjrid is more sus¬ceptible than Chinese wingnut. Considering all tiie evidence nowavailable it appears that rootstock susceptibility to root-lesion ]disc.'ise is not clo.sely related to. rootstock suitability as a host for IP. vulnus. Seinlurrst (6) reported a similar lack of correlation be- /
twecn disease susceptibility and suitability as a host for jilants /allocked by P. penetrans. Dropkin and Nelson (2) catcgori/e jjlants /as tolcr.nu, resistant, susceptible, (jr intolerant depeiidiug cm thegrowth of the jdaiits and the growth of their nematode })arasitcs.These categories would rate as follows as suscepts and hosts:
Dropkin and Nelson category Rating as Rating as

suscept host
tolerant low highresistant low low
susceptible high highintolerant high low

Apparently ,/. hitidsii is susccptilile, Paradox hybrids range be¬tween suscejftible and tolerant, and Chine.se wingnut is tolerant.We do not have sufficient information to select rootstocks resistant
to or intolerant of P. vulnus with cei tainty.
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It is possible that diflcrenees in rootstock reaction to secondary
aggravating organisms may also be involved in differences in root-
lesion disease reaction. There is evidence that P. vulnus is required
for production of the root-lesion disease of walnuts (3, 4), but
the role played by aggravating organisms has not been studied.
Because there appears to be no correlation between rootstock

susceptibility to root-lesion disease and rootstock suitability as a
host for P. vulnus, nematode counts from lootstocks grown in
infested soil will not suffice to find rootstocks with which to avoid
root-lesion disease. Disease symptoms should be used as the primary
criteria.

Summary

Twentv-four rootstocks, including stocks for walnut, almond,
peach, apricot, plum, cherry, apple, pear, quince, fig, olive and
grape, ivere tested for suitability as hosts for the root-lesion nema¬
tode, Pratylenchus vulnus. All rootstocks were hosts for this nema¬
tode. Among the better hosts were Clnnese wingnut, Pterocarya
stenoptera, not susceptible to root-lesion disease, and Paradox hy¬
brids, Juglans hindsii X J. regia, with reduced susceptibility. There¬
fore, these rootstocks can best be described as tolerant. Because of
the lack of correlation between rootstock suitability as a host for
P. vulnus and rootstock susceptibility to root-lesion disease, disease
symptoms, rather than nematode counts, will serve as the better
criteria in a search for rootstocks with which to avoid root-lesion
disease.
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PLANT-PARASITIC NEMATODES IN CALIFORNIA PRUNE ORCHARDS

B. F, Lownsbery, E. H. Moody, and A. L. Braun

Department of Nematology, University of California. Davis 95616.
Supported in part by a grant from the California Prune Advisory Board.

ABSTRACT

Ninety-seven prune orchards, in the four prune-growing districts of California,
were sampled. Pin nematodes, Paratylenchus spp. , were found in 67% of these
orchards; neoamblycephalus was the most common species. The dagger nema¬
tode, Xiphinema americanum, was found in 62%; ring nematodes. Criconem.oides
spp., with C. xenoplax the most frequent, in 3 8%; and the root-lesion nematode,
Pratylenchus vulnus, in 7%. Some regional differences in species composition of
nematode populations were noted.

Plant Dis. Reptr. 58: 633-636.

Over 90% of the prunes (Prunus domestical in the United States are grown on about 2 500
farms in four districts (Fig. 1) in California (8,9,11). Estimates made in 1972 (11) indicated
that 57%of the acreage was in the Sacramento Valley, and 12% was in Napa and Sonoma counties.
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FIGURE 1.

Principal prune-growing districts
in California:

1. Santa Clara Valley
2. Napa-Sonoma district
3. Sacramento Valley
4. San Joaquin Valley

Because of loss of land to urbanization, the Santa Clara Valley, once the most important prune-
growing region, accounted for only 16%. Eight percent was in the San Joaquin Valley, largely
in Tulare County.

As a first step in assessing the possible importance of plant-parasitic nematodes to prune
grov/ers, we sampled -97 orchards: 1 8 in the Santa Clara Valley, 14 in the Napa-Sonoma district,
55 in the Sacramento Valley, and 10 in the San Joaquin Valley. Soil and prune roots were col¬
lected between the 1- and 2-foot depths. Nematodes were recovered from the soil by the sieving
and gravity method (1), often supplemented by other methods (4, 7), and from roots by incubation
under mist (7).

The most commonly encountered plant-parasitic nematodes were the ectoparasitic Paraty-
lenchus spp. , found in 67% of all the orchards, and especially abundant in the Santa Clara Valley
and the Napa-Sonoma district (Table 1). neoamblycephalus Geraert was the most common
species overall, but hamatus Thorne & Allen was also common in the Sacramento Valley.
Many of the unidentified Paratylenchus species may also have been P. neoamblycephalus or P.
hamatus. In a few instances longer-speared species were seen. Pin nematodes were often re¬
covered at the rate of four or more per cubic centimeter of soil.

Xiphinema americanum Cobb was found in 62% of the orchards. This nematode, a vector for
ringspot viruses (12), is associated with a wide variety of crop and noncrop plants, including
grasses (12).

Criconcmoides spp. occurred in 3 8% of the orchards sampled and, like the pin nematodes,
were sometimes present in large numbers. The species most often identified was C. xenoplax
Raski, but C_. mutabilis Taylor was found occasionally in the Sacramento Valley.
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Table 1. Occurrence of plant-parasitic nematodes in prune orchards in the prune-growing
districts of California.

Percent of sampled orchards infested
Nematode : Santa Clara Napa- Sacramento San Joaquin

: Valley Sonoma Valley Valley
Criconemoides mutabilis 0 0 4 10
C. xenoplax 11 36 20 10
C. sp.s 61 14 4 0

Helicotylenchus digonicus 0 0 4 0
H. dihystera 0 0 2 0
H. sp.a 0 0 2 0

Hemicycliophora sp. 0 0 2 0

Meloidogyne javanica 0 0 2 0
M. sp.3- 0 7 2 10

Paralongidorus sp. ^ 0 0 2 0

Paratylenchus hamatus 0 0 18 0
P. neoamblycephalus 33 7 ■ 15 10
P. sp.3- 57 80 22 60

Pratylenchus vulnus 0 0 11 10

Trichodorus sp. 3- 0 0 4 0

Xiphinema americanum 17 ICQ 60 90

No plant-parasitic
nematodes recovered 17 0 5 10
aSpecies not identified.

The root-lesion nematode, Pratylenchus vulnus Allen & Jensen, was found both in the soil
and in prune roots in the Sacramento and San Joaquin valleys. The two prevalent prune rootstocks
in California, Myrobalan 29 C and Marianna 2624, are hosts for vulnus (7), and are suscep¬
tible to root-lesion disease. vulnus is most widely distributed in California on walnuts (5),
and has been associated with diseases of many perennial fruit, nut, and ornamental crops (12).

Spiral nematodes, Helicotylenchus spp. , were found only infrequently in the prune orchards.
Helicotylenchus digonicus Perry is known to parasitize both grass (10) and pears (6), and H.
dihystera (Cobb) Sher parasitizes a variety of woody and nonwoody plants (12).

Root-knot nematodes, Meloidogyne javanica (Treub) Chitwood and Meloidogvne sp.,'were
seldom observed. In one instance, however, an unidentified prune rootstock was galled by I\I.
javanica. Myrobalan 29 C and Marianna 2624 are immune to root-knot nematodes (3). Other
Myrobalans and peach, used occasionally as prune rootstocks, are hosts for some root-knot
nematodes (2).

Grass and weeds were present in many of the orchards sampled. These plants are believed
to be hosts for Merlinius brevidens (Allen) Siddiqi, Pratylenchus minyus Sher &. Allen, and JP.
thornei Sher & Allen, found in the samples but not included in Table 1.

The pathogenicity of pin nematodes, ring nematodes, and root-lesion nematodes to prunes
is being studied presently.
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FUNGICIDES FOR THE CONTROL OF TARGET LEAFSPOT,\ SOIL ROT, AND POWDERY MILDEW OF CUCUMBER ■ '\
\
\

John Paul Jones

Professor of Plant Path^gy, University of Florida, Institute ofT^b'od and Agricultural Sciences. Agri¬cultural Research and Educat^n Center, Bradenton, Florida 33^5.Florida Agricultural Experiment Stations Journal Series N>f^365.
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ABJ lACT

Benomyl applied weekly to
leafspot (Corynespora cassiicola
chlorothalonil or zinc + man
of soil rot (Rhizoctonia sola,
thaion il
maneb

umber foliage gave excellent control of targeta"^<^isease that was rather difficult to control with
Sodiu,m azide appeared promising for the control

and combin^ions of azide with benomyl or with chloro-fent control of the\,disease. Both chlorothalonil and zinc +
resulted in exce

gave satisfactm-y control of powdery mildew (Erysiphe cichoracearum),although the diseas^appears infrequently in Flqrida and is of little consequence.

^xPlant Dis. Reptr. 58: 636-639.

For ma^ years downy mildew, Pseudoperonospora cubensisX^Berk. & Curt. ) Rostow., wasthe most jgrbmmon and destructive cucumber disease in Florida. \^th the introduction and wideuse of^l^e downy mildew-resistant variety Ashley, however, anthracnose, Colletotrichum lag-enaji*fum (Pass. ) Ell. & Halst. , became the most prevalent foliage disease and caused con¬siderable damage. Then the Poinsett variety was released that was-Resistant to downymildew, powdery mildew, Erysiphe cichoracearum DC., anthracnose, anXangular leaf spot.


