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COMPREHENS IVE RESEARCH ON PRUNES

Repor t ,  December  22 ,  l 97O

PROGRAM AREA Root  and root  zone prob lems.

PROJECT LEADER B ,  F .  Lownsbery ,  Nemato log i s t .

PERSONNEL -  Hassan  l , to j  tahed  i  ,  Labora to ry  Techn ic ian
a n d  A .  L .  B r a u n ,  L a b o r a t o r y  T e c h n  i  c  i a n  I

OBJECT IVES.

To  de te rm ine  whe the r  PJ 'unus  ma te r ia l  ex i s t s  wh ich  has  a  res i s tan t  o r
tol  erant react ion to the root I  es ion nematode, _Pfaty_l  enchus v.u. l .nus, and
cou ld  se rve  as  roo ts tock  ma te r ia l  f o r  p runes .  .

To improve methods for  detect ing res is tance or  to lerance to  3 .  Ig fM.

To  ob ta in  fu r the r  i n fo rma t ion  rega rd ing  the  ab i  I  i t y  o f  nematodes  assoc i -
a ted  w i th  p runes  i n  the  f  i e l a " .@ yu l .nus ,  C . r i conen lo i ses  spp . ,
P-ara ty lench.us spp. ,  and Up.h ineue _amer i_canuJn,  to  I  imi t  the grov. r th  o f  prunes,
o r  i n t e rac t  w i  t h  o the r  I  im i t  i ng  f ac to r s .  

:
b,ORK tN PROGRES S .

A. Root-  lesion nematodes. Because Mar ianna 2624 shor ' led some tolerance
o fP .house t r i a | ,weuseds i xo the rMar i anna5 in the
l97O t r i a l .  We  used  r rE t te r r s  Bes t r t  ( p robab ly  P runu :  sgbco rda t_a  x  P .  domes t i ca )
because  L .  H .  Day  and  E .  F .  Se r r  had  no ted  (P roc .  Amer .  Soc .  Hor t .  Sc i .  57 :156 -
l 5 ' + .  1951 . )  t ha t  t h i s  p l an t  was  I  i t t l e  i n j u red  bV  ! .  yu l $us  i n  an  o r cha rd
t r  i a  |  .  P .  subco rda t_a  was  tes ted  because  o f  i t s  p robab le  re la t  i on  to  t 'E t te r t s
Best r ' .  Mar  ianna 2624 was inc luded as a  common denominator  w i th  the 1959
t r i a l .  O the r  i t ems  tes ted  a re  shown  in  Tab le  l .  P runus  EEer iqq [q  was  p rop -
aga ted f roms t ra t i f i edseed .A | l o the rcu | t i va r s - " ' "P ro f f i a - f r omso f l -
wood cut t ings.  Most  o f  these were obta ined f rom Pomology Depar tment  p lant ings
to  wh ich  we  were  d i rec ted  by  P ro fesso r  C .  J .  Hansen .  Roo ted  cu t t i ngs ,  o r
germinated seedl  ings,  were grou. rn  4  months in  the greenhouse in  two-ga l  lon  pots ,
w i t h  and  w i t hou t  add i t i on  o f  25 ,000  P .  v . u l nu . s .  Resu l t s  ob ta i ned  t hus  f a r ,  i n
te rms  o f  p lan t  g rowth  and  nematode  rep roduc t i on ,  a re  g i ven  i n  Tab le  l .  As  i n
1969 ,  t he  ne rna todes  mu l t i p l  i ed  on  a l  I  p lan ts  wh ich  g rew we l  l ,  and  we  a re
fp rced  to  l ook  a t  deg rees  o f  t o le ra r r ce  o f  t hem.  f , l hen  a l  I  t he  resu l t s  a re
ob ta i ned ,  w€  w i l  I  j udge  t o l e rance  us ing  t he  mean  we igh t s  o f  p l an t s  g r cx^ /n  w i t h
nematodes ,  and  the  ra t i o  o f  mean  we igh t  w i th  ne rna todes  to  mean  we igh t  w i thou t
ner rEt todes.  A l  I  p lants  tes ted were s tunted by th is  nematode,  some much more
than  o the rs .

B._ [ !gg ne$a-tod_eg, most ly 9. f  iconemoid_eg xenop_lgx, have been fcund in 43
o f  t he  8Z  p rune  o rcha rds  f rom wh ich  we  have  had  samp les

lnc reased  g ro rv th  o f  M ; r roL ' ' a  l an  seed l  i ngs  resu l t  i ng  f  rom fum iga t i on  o f
so i l  i n fes ted  w i th  C .  I engg l_a {  sugges ts  tha t  t h i s  nematode  i s  a  p rune  pa thogen .
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. l f l : y " : : ! .  ienop]ax  was no t  the  on ly  o rgan ism in  the  fumigated  orchard  so i lwh ich  migh t  have been,k i i  red .by  so i r  fumigat ion .  ro  ae t . r i ine-conJ i rs ive tythe  e f fec t  o f  th is  r ing  nematode on  roo ts  o f  p rune roo ts tocks ,  i t  i s  des i re -ab le  to  conduct  an  expJr iment  u . ing  n" ru io ies  and p lan t  mater ia r  f ree  f romall  other organisms. 'ne have r"r" i  i i  p..r iul" to free i{yrobaran seeds fromorgan isms w i th  16  hours  ag i ta t ion  in  i  i " i - " " " t  chroramine T  so lu t ion  in  amechanical shaker. c.. . l"ng'!gl 
""n 

o" 
' r . ."J 

rro,o oir, . i  or9;"; ; ; ; . ; ;  l )  recoveryfrom soi l  usins tne Eoor-GIEJ ;r;"; ;9 
";-gravity 

method, 2) separation fromdebr is  us ins  the  Jenk_ ins  ( t9gq)  
"un i i i i u ! " i - r to t " t ion  techn ique and 3)  sur face-s te r i l  i za t ion  o f  the  nematodes  us ing  

"  
o i " - t ,o*  t rea tment  w i th  ' zeph i ranchlor ide" (a mixture 

:l-:r !yr,a ir"liyi i""rvi-"r, i.rii. 
""a"",il"*il l cr,ror iae) .A chamber is being constructed in whr:ch the ef fect  of  the treated nematodeson  seed l  i ngs  f rom t rea ted  seeds  can  ue  r i uJ iua  under  s te r i re  cond i t i ons .

'ur only exper ience r .r i th r ing nenntodes on prunes has been with Myrobaran.I t  is possibre that r4ar ianna 
"r  

olnur iooiJ io"t  ,  r"y not be as good hosts for! '  xenoptax as !'rvrobaran.--R comparisoi-.i-i i" 
"riJ.";; f i. l i"i; seedr inss,l.fyroba lan 29C, t.ar ianna 2624, tt 'r i 

"niu' 
zeb-, u"r iania 4ooi': '  ;;;;;;-* r,"nn",Et te r ' s  Bes t ,  and  fa l l ow ,on  popu la t i ons  o f l .  xenop lax  i s  i n  p rog ress .

I t  wou ld  be  eas  iin.*,e r"ioiJ.;;r;;':i.::"il'5,";lnoi'l:,":il:.:::: ;:,1*r#:l:rl: ;:ilJi::"n,,vurnus .  Th is  po is ib i r . i t v .  i s 'oe in f - r " i " t i i g " . "a .  we do  no t  p ran  to  spend agreat  dea l  o f  t ime w i th . ih is ,  t rowive i -  
- i t  

i i - r . i "a  o f  cur tu re  has  no t  beensuccess fu l  w i th  ex terna l  par is i tes ,  i l f . i  l l  xenop lax ,  in  the  pas t .

l in ,ene&dcg, paratylenchuq spp., have been found in 52 of the gzprune orcha rd s f rom wh i ch-iEliG-i?d- r:il i.;.

we have tr ied to ge^t.a'measure of the effect of one of these (frcm thel loney  ranch on  the  NapJ l i y " ,  l : " ' .  O" tv i i iu i 'oy .  t rea t ing  in fes ted  so i t  w i ththe  nemat ic ide  e thy lene d ib romide ( ; ; i ; ; ; , i  U ! )  -and compar ing  grovr th  o fl l y roba lan  seed l  inos  in  t rea ted  and 'un t rea ;e ;  so t t .  Two o<per iments  o f  th isk ind  were  run ,  th !  f i r s t  us ing  o* r r r . 'w-d i -a t  the  ra te  o f  15  9ar  rons  per  acre lthe second using the same rnt lr . ial ."t  +i i  9!f ions per acre. Althouqh these arenuch h igher  than the  ra tes .a t  wh ich  we r r ; ; i i y  
" r ! - * , i r ' r " tu r i " i ' " i i " " " r r ru r ry ,they fai led to eriminate pin neontod"i i i - l r ,e'  exp"r i . .r , ts. The nenatodesreturned to a high rever ind there weie no-Jif f"."n"", in grorth of Myrobaranseedr ings in treated and untreated roi i .  u,. ' i "r ieve that ihe Dourfume tt  g5'  t rea tments  fa i ted  because._ t t r i s .e i rg tv !e i . r , rs  i s  d i f f i cur t  to  k i r rand because

*i, i lt l 
is a crav roam, in *', i;6'f i-ff i#ire less effective.nrn in sandier

In a third experiment growth of  r4yrobalan seedr ings in untreated r"roneyranch so i r  was compa rea wi t i  g i "wtn '1" ' .J i i ' l l "uroa ( t5  tus.  pressure)  forfour hours. Thirty l4yrobaf 
"n-=.j i  

i ig"-i. i ." ' l  months in the steamed soil no,',averase to7 !  4  cm in  he ight .  Th is  i i  r , igr , " .  (p  = [  o .o l ) - t i " i - i i " - i " ignt(85 t 2)of the seedl inqs i iown i" ," ir*i3i- l" lr. The heat treatment erad i-
:: l : j_lf 

paratvtencbgi. Since it"." 
"""1 i lsit iu" response to the steam

;;":;T:";idil:,":ffi:':.fi::;ffi:s.deat in! [i*' tn" p"i[.g."iiitv"]ni 
"ont.or

)

)
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EXPER II,,IENTS COI.,IPLETED.

A .  Rog t  l es ion  nematode .  I n  the  1969  t r i a t  o f  ! - f gE  spp .  f o r  res i s -
tance  o r  t o le rance  toward  l ra t v lenchus  vu lnus  we  found  no  res i s tance  i n  any
of the twelve cul t ivars testea lMyroualan 3 J,  l ' , lar  ianna 262u, vthi te Damson,
S t .  Ju l i an ,  an  l daho  w i l d  p lum,  Love l l ,  Nenaguard  and  Rancho  Res is tan t  peaches ,
three experimental  root-knot nematode resist int  peach select ions, and Blenheim
apr i co t ) .  P ra tv lenchus  vu lnus  rep roduced  in  roo l s  o f  a l l  t he  p l i n t s  and  reduced
their  grourth,  as compared to uninoculated controls.  l , lar ianna 2624 *.s un
excel lent host for ! .  vulnus, but was stunted less by the nernatode than the
other eleven pl ints-t#TEd.- We concluded that l . tar ia ina zgi+ rr"J 

-" . r"-Lo 
I  era nce

toerard this nematode.

B .  B ino  nematode .  P rep lan t i ng  so i l  f um iga t i on  w i th  Dowfume l ,  g5  a t  t he
rate-of 16-gal lons per acre improved the subsequent gro,r th of  Hyrobalan 3 J
seed l i ngs  i n  a  so i l  i n .  wh ich  c r i conemo ides  xenog lg  was  the  p redominan t  p lan t
Paras  i  t  i c  nematode  spec ies .

. .  C: l ! -g ,nematgde: A test  of  the host range of the paratylenchus from
lloney Ranch, Napa co. was conducted to assist us in iden?i?liii!1il-ur tur ing
th i s  ne rna  tode ,  Resu l t s  o f  t h i s  t es t  (Tab le  2 )  con f i rm  ou r  op i i i on ,  based  on
morphology, that th is is not paratvlenchqrs hama!g!,  which occurs on f igs ano
o the r  c rops  i n  ca l  i f o rn ia .  

-  
. -  

-

Table 2.  Numbe-rs -9f  Paraly lenchus sp. ( l toney Ranch, Napa Co.) per 6 inch.. po! oc.i i i t l-66?6EFa arierl4! #nths', growth of a'nlmber of
d i f f e ren t  k inds  o f  p lan ts  o r  f a l l o l r .

Number of Pa ra.Fv I enclus
sP.  Per  Pot

Be fo re  p l an t i ng 27 ,780 t  2 ,358

)

rymon ths  a f t e r  p l an t i ng

Rose
l'lar ianna 2624
Apr i  cot
Kadota f i  S
No r the rn  Ca l  i f o rn i a  b l ack  wa lnu t
Conlpea
Fa I lo^r

70,580 r  l5  ,226
43 ,415  +  13 ,885
18,640 t  4 ,422

8I+5 t 332
435 t 5o
t05  +  t7
246 x 24

T.TORK PLANNED .

work  desc r  i bed  above ,  Bs  i n  p rog ress ,  w i  |  |  be  comp I  e ted .

P runus  cu l t i va r s  wh i ch  show  the  mos t  des i r eab le
r,gJ-!FT;-Th," qreenhouse tests w i | | be tested in an
w i t h  My roba lan  i nc l uded  f o r  compar i son .

r e a c t i o n s  t o  l r a t v l e n c h u s .
i n f e s t e d  o r c h a r d  s  i t u a t i c n

)
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we  w i  |  |  s9 !  , p  a  g rowth  chamber  des igned  to  keep  ou t  a l  If r om p rune  seed l  i ngs  excep t  t hose  unc le r  s iudy .  Th i s  i s  t o  bemine  e f fec ts  o f  se lec ted  nematode .s  on  p runes ,  and  e f fec ts  o ff  ungus  i n te rac t  i ons .

organ i  sms
used  to  de te r -

spec i f i c  nematode

T r  i a  I  o f  p e r  i o d  i c  a P p  I  i c a t  i o n  o f  D B C P  i n  B u t t e  C o u n t y  w i  |  |  c o n t i n u e .

l f  w e  f  i n d  a  s i t u a t i o n  i n  w h i c h  p r u n e s  a r e  b e i n g  r e p l a n t e d  i n  n e m a t o d ei n f e s t e d  s o i l  w e  w i l  I  e s t a b l i s h  a  t r i a l  o f  p r e p l a n t i i g  , b i t  f u m i g a t i o n  u s i n gh i g h e r  t h a n  c o n v e n t  i o n a  I  f  u m i g a n t  d o s a g e s  a n d  d e e p e r  t h a n  c o n v e n t  i o n a  I  p l a c e -m e n t .

I ' {AJOR ACCOMPL ISHMENTS .

l y 'e  have learned tha t .poss ib re  p rune roo ts tocks  vary  g rea t ry  in  the i r'  tolerance of. the root resion nerptode pratvrenchus uuini" l  rn our testsltarianna 2624 was more roterant tnan illETiii-lllcEFfrirobalan 3 J. Inthis yearts test other I ' lar iannas and Etterrs Best resemble | lar ianna 2624 inthe i r  degree o f  to le rance o f  P .  vu lnus .  None o f  these cu l t i vars  6 re  res is tan t'  to p. vurnus. The nematode i icrE'GJ-: n 
"rr "r 

*,ui",  ; ; ;- ; ;"y ranain fairry
,  v igorous  desp i te  h igh  nematode popu la t ion .

we have observed-that grourth of Myrobaran seedr ings in soir infested'  
w l th  e i ther  the  roo t . les ion-nemaloae,  F , ra lv lenchr€  vu lnus ,  o r  the  r ingnerna tode. cr i conemo ides xenop r ax, can TE-ifrffiitlffiiEfii"ni i n g nern t i c ida Isoit  fumisif i in.

\r  ye have found that several  _species of  pin nematodes, paratylenchus spp.are among the commonest k inds of  prant parai i t i "  nu,n" ioJ"rTound in prune.o rcha rds ,  and  tha t -  i t  i s  d i f f i cu t i  t o  k . "p  popura t i on i  
" i - t i " r "  

nematodes  a ta  l ow  leve l  by  so i l  f um iga t i on .

EVALUATION OF PROJECT.

when the Pro jec t  was begun,  the nematode paras i tes  o f  prunes were theleas t  unders tocd  o f  t he  nema iodes  o f  f ru i t  t r e l  c rops  i n  ca l  i f o rn ia .  Becauseo f  t h i s  P ro jec t  t h i s  s i t ua t i on  i s  i r np rov ing .  I n fo rma t i on  be ing  ob ta i nedregard  i ng  nematode  pa thoge ! i " i t v  and  roo ts iock  ; ; ; i l ; ; ; '  shou td  make  poss  i b temore  i n te l  I  i gen t  use  o f  so i  I  f um iga t i on  and  roo ts tocks  fo r  nematode  con t ro l .

PUBL ICAT IONS OR REPORTS.
'  

l  '  Lownsbe ry ,  B .  F . ,  J .  T .  M i t che l  l ,  l , / .  H .  Ha r t ,  F .  M .  cha r l es ,  H .  H .Ge rd t s  '  and  A '  s '  G rea thead .  1968 .  Responses  t o  pos tp l an t i ng  and  p rep lan t  i ng
:? i l  f um iga t i on  i n  ca l i f g rn i l  peach ,  wE lnu t ,  and  p rune  o r cha rds .  p l an t
D i sease  Repo r te r  52 ( l  l ) :B9o -894 .  ( r r r i s  puu i i ca t i on  s l  i gh t l y  p receded  t h i sp ro j ec t ,  bu t  i s  c l t ed  he re  because  i t  i s  pe r t i n "n t t . a ' - r " - '

)
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