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To ascertaln the nature of the gumosis-canker dlsease of prune
trees and to develop a control for this dlsease.

WORK IN PROCRESS:

Stnce the true nature of thls diBease Ls not colrpletely undergtood,
- research haa beeo Lnltlated on factors thar alght heve a relatlon to 1t.

Thl.s research l-e as follorre:

1. The reletlonshlp of the bacterl.al pathogen, Pgeudo:oonas avrlngee,
'to the dlsease ls belng Lnvestl.gated by ueane of i6olatlons and lnoculgtlons.

Thia organLsn has been obtalned froro both dlseased and healthy appearlng
ttees and lt ls able to lnduce at least aoue of the dlsease syaptorl3 observed
under natulal conditlons.

. 2. The fungus Cytospora le assoclated lrlth canker and dleback of ptune
. trees but lts causal relalionship to th19 condl.tLon has never been adequately

\ deter lned. A graduate etudent, Paul Bertrand, has started research on the
) pathogenlclty of :hls fungus to prunes and on factora affeccLng dl.sease

,. development. He ls asceltalning the vlrulence of nunerous lsolates 1n studles
at Davls, and ls Lnvesttgating the effect of pruning and/or epraylag ltlth

. . Benlate on ClltgSpora lnfectlon of dl.eback-affected prune trees 1n both Sutter
and Tolo counties.

3. The Harmeson Plot ln SonoDa County contlnues to yleld lnforoatlon
on the effect of rootstock, type of buddlng, tl[e of prunlng, and soll
firnlgatlon on canker developnent and tree gror,rth; Addltlonal deta on the
effect of dlfferenr nethods of soll frslgatlon are belug obtalned frm an
experlaentel plot 1n Yuba County.

EXPERIUENTS COI.{PLETED

Although mrch of the research Ls stt l1 ln progress, some results have
been obtalned that Justl fv report lng at this t lme.

Harneson Plot, So-ro"L? Cornty: French prune on Lovell or Nenaguard has
s,rf f e much canker lnJ ury as on Hyrobal.an 29C
or l lar lanna 2624. There has been no dif ference between the two peach or the
two plun rootstocks. SoLl treatments lnvolving the fol lowlng materials 1n
pr€- and/or postplant treatments have had no stgnlf icant effect on canker
Bever l ty  :  TrLzone,  Frrmazone,  Telone,  carbon b lsu l f  ide,  Dexon,  Demosan,  and
Lanstan. Trees on sotl  that was preplant treated hrl th ethylene dlbronide
showed 237. less canker than the check (stgnlf icant at 5Z level).
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Other  creatments that  to  date have not  had a s ignl f lcant  ef fect  on the
d lsease  a re  t l . rne  o f  p run ing  ( fa l l ,  w ln te r ,  o r  sp r ing ) ,  he igh t  o f  budd lng ,
ml .nor  e lement  fer t l l lzat lon ( t toaglandts so lut lon lnJected annual ly  ln to root
zone) ,  Bordeaux or  s t reptomycin sprays (appl led fa l1,  winter ,  and spr lng)
or  Cerano appl led as a t runk and scaf fo ld pafnE,

Although the soi l  treatments have had reLatlvely 11t.t le effect on canker
development, preplant fumigatLon wlth Telone, Ftrnazone, or TrLzone, fol lowed
by annual postplant fumlgatlon wtth Furnazone, has resulted ln a sl lght but,
slgnlf icant increase ln tree grolrth (based on trunk clrcumference). None of
the t reatments,  however ,  resul ted ln  a s ignl f icant  lncrease ln  y ie ld.  Mean
1970 yte lds ( lb . )  per  t ree on the var l -ous rootstocks were as fo l lows:
Myrobalan 29C -  16.6,  Lovel l  14.3,  Mar lanna 2624 1.3.8 ,  Nemaguard 10.0.
The trees on the latter rootstock lrere orchard budded and are one year younger
than the others.  On the basis  of  to ta l -  p lanted t rees,  the rootstock as yet
has not  had e s igni f lcant  ef fect  on yLeld.

" Although a hlgher incldence of cankers has been found on southerly than
on other trunk exposures, artJ.f ical Lnoculat lons in January resulted ln the
formatlon of cankers on the north slde of the trunk that trere three times as
large as those on the south side. Art i f ical ly lnduced cankers in French Prune
were 5OZ larger where plum rootstocks than where peach rootstocks rtere used.

The dlsease has been rmst severe ln ;" areas of the pLot, ln one of
whlch the trees were below average ln vlgor and Ln the other above average.
A backhoe nas useC to expose soLl and tree roots to a depth of 6-7 feet.
l lost of the roots tended to be ln the upper foot of sol l ,  but in some lnstances
they penetrated to a depth of 6-7 feet. Except for one deaci treer with roots
also entlrely dead n the roots of both healthy and cankered trees Ltere ln good
condlt l .on. No correlat l .on could be found between sol l  condit lons and canker
development (cooperatlon of Dr. W. Wtlduran, ExtensLon Solls Special ist).

Pe t t l s  P lo t Marysvl l le_: Thts plot was establ lshed ln 1968-69 ln a
frenchprunEs, mostly on Myrobalan ZgC rootstock, that had

1966. Heavy losses from canker and root-rot condLtl .ons
portLons of thls orchard ln L967 and 1968, and have contlnued
of the worst areas nere cleared for preplant frrnigatlon and
other areas rtere used for postplant fumlgatlon. Funlgatlng

October ,  1968,  sd '  rep lant lng was done ln  February ,  1969.  
'

Data taken ln L97A showed that all the preplant fumlgatlon treatments
Lnduced a sl lght but signlf lcant increase ln tree grolrth (trunk clrcumference)
and decrease Ln canker severLty. These treatments lncluded comblnatlon deep-
shal low lnJectLons of  I ' {C33 (nethy lbromlde-chloropicr ln)  300 lb . /A,  Telone
(100 gpa) ,  and Telone C (Telone-Plcfume-100 gpa) ;  deep lnJect lons of  Telone
and MC33; and a shal low lnJectlon of Telone. There was no clearcut dlf ference
between funlgatlon treatments. The r lpped check shored less growth and greater
canker severlty than the unrlpped check.

)

40-acre block of
been planted ln
had occurred ln
Lnto 1970. Tvo
replantl tg; two
was done in late
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The use of an auger (cooperation of Dr. W. Wlldrnan) hae shown the
presence of  a hardpan Layer  at  about  2-L/2-3"  in  most  of  the s i tes where
tree losses were heavy and the absence of such a layer down to 5 t ln the good
areas. Roots of cankered trees varled from good to bad; most were ln the
upper foot of sol l .  No correlat lon has been found befween tree decl lne and
the populat ion of Pythtum spp. or nematodes (cooperatlon of Dr. B. Lownsbery,
Nematology Department) .

Trees that were prematurely yel low Ln the fal l  of 1969 dfd not show a
greater lncidence of canker Ln L97O than relat lvely green trees.

WORK PI.AI{NED:

Huch of the work for the ensulng year will follow the llnes already
establ lshed; however, some changes ln enphasJ.s and direetlon w111 be made.
A crl t lcal examLnatlon of sol l  rnoisture as a posslble factor ln dl.sease
development wtl , l  be'made. A port ion pf the Harmeson Plot wtlL be used for
thts study whlch, l t  ls hoped, wl-L1 lnclude cooperatlon wlth the Department
of Water Science and EngLneerlng. Increased attentlon wil l  be glven to

-Cytospora and lts role ln the canker and dleback complex of Prunes. Much
of  t t r fJ  research wi l l  be done by a research ass ls tant  who has star ted a Ph.D.
progran ln thls area. AddltLonal attention, also, wlJ-l  be glven to the part
played by Pseudomonas_ ln canker development. Isolates of this organJ.sm
obtained frorn tne fntertor t lssues of apparentl .y healthy trees nust be r igidly
tested for vlrulence, and addltLonal lsolat lons must be nade to corroborate
the resuLts of the past season.

UA"IOR ACCOMPLISHMENTS :

1. I t  has been shown for the f lrst t lme that prune trees suffer more
from canker on pLum than on peach rootstocks.

2. Sotl  furnlgatlon, although htghly
ln prune trees on l tght sol l ,  has been of
dLsease Ln heavier sol ls.

3. Research to date does not lnpllcate nematodes or the fungus ' 3J']!E!g.'
as lmportant factors ln canker developnent.

4. Evldence to dale suggests that nelther tlne of prunlng nor Elnor
element nutrltLon are Lmportanc factorB ln disease Incidence.

5. The Pseudononas bacteriun app€ars to be the Dost lnpottant blotlc
factor in canl?i-7EiEl6iit"nt, but factors other than dormancy that predlsPose
prune trees to the disease have not been adequately elucldated.

6. It has been shor'n that P. urorsprunorum, a canker bacterl.un luPortant
on Prunus ln England, should probably be consldered synonynous ulth P. 95!39!9'
ttre-6ffi6n specles found on prunes in Californla. Another ao-ca1led specles
that occuls on sugar beets, was also found to be indlst lngulshable fron the

. pr-nne pathogen. No cotrelatlon Itas found betseen syrlngonycin, a toxln

) produced by P. svrinBae, and palhogeniclty of thls organLsrn to atone fruits.

)

effectLve in reduclng canker severLty
llrnlted value ln controlllng this
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EVALUATION OF PROJECT:

ltre t l t le of chls proJ ect "Root and Root Zone Problems" ls rather
rnlsleadlng aa l t  does not lndlcate the true nature of the project. The
dlseage we are concerned wlth prlnclpal ly lnvolves the death of above-
ground port lons of the tree, general ly with l t t t le evldence of tnJury to
the roots. There ls no good evLdence as yet that root or root zone probl-ems
are d l rect ly  or  lnd l rect ly  re lated to th ls  dLsorder .  Our research,  thereforet
has been concerned wlth both soLl and aboveground factors.

Deftnlte progress has been made on both the bastc and the more applled
aspects of the project. Although sone of the lnformatLon we have obtalned
has been negatlve, l t  has suggested other approaches that may lead to a
clearer understandlng of thts perpLexlng dlsorder. Prel lninary evldence
obtained durlng the past year suggests that pathogenlc bacterla rnay restde
wtthln apparently healthy trees. I f  thts evidence can be substantiated thts
year, the nature and control of thts dlsease takes on a totally new dlnenslon.
Research planned for thls yeer should provlde us wlth lnformatlon on soll
nolsture as a posslble factor ln dLsease development.
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