
A n n u a l  R e p o r t ,  R e s e a r c h  o n  P r u n e s ,  D e p a r t m e n t  o f  N e m a t o l o g y

D e c e m b e r  1 5 ,  1 9 6 9

l .  Desc r ip t i on  o f  resea rch  (Roo t  and  roo t  zone  p rob lems) .

a .  Reac t i on  o f  poss ib le  p rune  roo ts tocks  to  the  roo t - l es  i on  nematode ,
P ra ty  I  enchus  vu lnus .

( l )  G reenhouse  t es t .  A t  t he  t ime  o f  p l an t i ng  i n to  two -ga l  l on  p l as t i c
po ts  !0 ,000  ! .  vu lnus  were  added  to  each  o f  t en  rep l  i ca tes  o f  twe lve  pos -
slble prune rootstocks. No nematodes were added to an equal number of
con t ro l s .  Nematode- in fes ted ,  and  un in fes ted  p lan ts  were  a r ranged  in  pa i r s
in  the  g reenhouse ,  A f te r  s i x  mon ths  g rowth ,  p lan ts  were  measured ,  we ighed  and
pho tog raphed ,  and  f i na l  nematode  popu la t i ons  were  de te rm ined ,  Growth  o f
a l l  o f  t he  poss ib le  roo ts tocks  was  reduced  s ign i f i can t l y  by  the  nematodes
(Tab le  l ) .  A l  |  _  were  good  hos ts  fo r  P ra ty lenchus  vu lnus .  l n ' t h  i s  t es t
l ' lar lanna UC 2624 was more tolerant of-roof;Gi ion ne.rnatodes than any of
t he  o the r  p l an t s  t es ted .  Hy roba lan  3J  was  pa r t i cu l a r l y  suscep t i b l e .

(2 )  o rcha rd  tes t .  Ten  o f  t he  twe lve  p lan ts  tes ted  i n  t he  g reenhouse
were  p lan ted  i n  a  Win te rs ,  Yo lo  Coun ty  o rcha rd  i n fes ted  w i th  the  roo t -
lesion nematode, ! .  g. !_lg. ! . ,  They were planted in rows, hal f  of  which had
been  t rea ted  w i th  She l l  DD a t  t he  ra te  o f  50  ga l  l ons  pe r  ac re .  A f te r  f  i ve
mon ths  the  g rowth  i n  t rea ted  and  un t rea ted  so i l  does  no t  d i f f e r  s ign i f i -
can t l y  (Tab le  2 ) .  A  samp l i ng  o f  t he  nema tode  popu la t i on  i n  t h i s  p l o t
i nd i ca tes  tha t  t he  popu la t i on  i s  now genera l l y  l ow ,  and  does  no t  d i f f e r
g rea t l y  i n  t rea ted  and  un t rea ted  a reas ,  We sha l l  r esamp le  to  con f i rm  th i s
resu l t ,  and  we  may  re t rea t  t he  t rea ted  a rea  w i th  DBCP.  Roo t - l es  i on  d i sease
was  marked  i n  the  p lan t i ng  wh ich  was  pu l l ed  be fo re  th i s  expe r imen t .  We
expec t  t ha t  roo t - l es ion  nematodes  w i l l  r e tu rn  to  a  h igh  l eve l  i n  t he
un t rea ted  a reas ,  so  tha t  we  can  even tua l  l y  ob ta in  a  roo t - l es ion  d i sease
ra t  i ng  f rom th i s  expe r imen t ,

A  p rob lem encoun te red  i n  th i s  i nves t i ga t i on  o f  p rune  roo ts tock
reac t i ons  to  roo t - l es ion  nematodes  i s  l ack  o f  ag reemen t  be tween  resu l t s
ob ta ined  i n  the  g reenhouse  and  resu l t s  o f  ea r l  i e r  o rcha rd  t r i a l s .  Fo r
examp le ,  Day  and  Se r r  ( 19 ! l ;  P roc .  Am.  Soc .  ho r t .  Sc i .  57 :150 -154 )  no ted
no narked di f ference in the tolerance of l lyrobalan 3J and l . {ar ianna UC 2624
to  roo t - l es i on  d i sease  i n  an  o r cha rd  t es t  a t  R i ve rs i de .  Day  and  Se r r  d i d
no t  repo r t  t he  popu la t i on  dens i t y  o f  roo t - l es ion  nematodes  i n  the  R ive rs ide
tes t .  l t  was  p robab ly  l ower  than  the  !0 ,000  nematodes  pe r  p lan t  wh ich  we
emp loyed  to  d i s t i ngu i sh  read i l y  d  i f f e rences  i n  reac t i on .  W i th  nos t  o f  t he
p lan ts  tes ted ,  t he  nematodes  mu l t i p l i ed  to  reach  a  f i na l  l eve t  much  h ighe r
than  the  i n i t i a l  one  (Tab le  l ) .  Th i s  sugges ts  tha t  50 ,000  nematodes  i s  no t
an  a r t i f i c i a l l y  h i gh  l eve l . .  The  g rea te r  p rec i s i on ,  con t ro l  and  speed  o f
g reenhouse  tes t i ng  shou ld  make  i t  a  he lp fu l  ad junc t  t o  o rcha rd  obse rva t i ons ,
Ten ta t l ve l y  we  conc lude  tha t  l , l a r i anna  UC 262h  wou ld  be  the  bes t  roo ts tock
o f  t hose  tes ted  fo r  use  where  the  roo t - l es ion  nematode ,  p ra ty lenchus  vu lnus ,
l s  t he  p r i nc i pa l  f ac to r  I  im i t i ng  p rune  g row th .

b .  T h e  e f f e c t  o f  t h e  r i n g  n e m a t o d e  ,  C r  l c o n e m o i d e sx e n o p l a x ,  o h  p r u n e s .

A  C o l  u s a  C o u n t y  p r u n e  o r c h a r d  s o i l  h e a v i  l y  i n f e s t e d  w i t h  ! . .  x e n o p l _ a x
( m o r e  t h a n  o n e  p e r  c c  o f  s o i l )  a n d  c o n t a i n i n g  l e s s e r  n u m b e r s  6 f  a  p l n -
n e m a t o d e ,  P a r q t y l e n c h u s  s p . ,  a  s h e a t h  n e m a t o d e ,  H e m i g y _ c l  i , o p h . o r a  s p . ,  a
d a g g e r  n e m a t o d e ,  X i q h i n e J n q  a r . n g r i c g n u m ,  a n d  a  n e e d f t n e  s p . ,
w a s  t h o r o u g h l y  m i x e d  a n d  d  i v  i d e d  i n t o  t w o  p o r t  i o n s .  O n e  p o r t  i o n  h r a s  t r e a t e d
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w l t h  a  n e m a t i c i d a l  f u m i g a n t ,  D o w f u m e  W 8 5 ,  a t  t h e  r a t e  o f  l 6  g a l  l o n s  p e r
a c r e .  T h e  o t h e r  p o r t i o n  w a s  n o t  t r e a t e d .  M y r o b a l a n  3 l  p l u m  s e e d l  i n g s
w e r e  g r o w n  t h r e e  m o n t h s  i n  t h r e e - g a l l o n  c a n s  o f  t h e  t r e a t e d  a n d  u n t r e a t e d
s o i l .  F o u r t e e n  r e p l  i c a t e s  o f  e a c h  t r e a t m e n t  w e r e  p a i r e d  i n  a  l a t h h o u s e .
P l a n t  w e i g h t s  a n d  n e m a t o d e  p o p u l a t i o n s  w e r e  d e t e r m i n e d  a t  t h e  e n d  o f  t h e
t h r e e - m o n t h  g r o w t h  p e r  i o d ,

T h e  M y r o b a l a n  s e e d l  i n g s  g r o w n  i n
l a r g e r  ( T a b l e  3 )  t h a n  t h o s e  g r o w n  i n
p o p u l a t i o n  i n  t h e  u n t r e a t e d  s o i l  h a d
i n i t  i a l  l e v e l  .  P o p u l a t  i o n s  o f  o t h e r
o r c h a r d  s o i l  h a d  d e c l  i n e d .

t h e  f u m i g a t e d  s o i l  w e r e  s i g n i f i c a n t l y
u n t r e a t e d  s o i l .  T h e  r i n g  n e m a t o d e
i n c r e a s e d  t o  m o r e  t h a n  t e n  t i m e s  t h e
n e m a t o d e s  i n i t i a l l y  p r e s e n t  i n  t h i s

C r i c o n e m o i d e s  x e n o p l a x  i s  a  c o m m o n  i n h a b i t a n t  o f  p r u n e  o r c h a r d  s o i l s .
r h i s f f i E i F E ? T i G n t t o t e s t i t s a s S o c i a t i o n w i t h r e d u c e d P r u n e
g r o w t h .  A  b e t t e r  t e s t  c o u l d  b e  r u n  i f  l a r g e  n u m b e r s  o f  C .  x e n o p l a x  c o u l d
b e  o b t a i n e d  f  r e e  f  r o m  a l  I  o t h e r  o r g a n i s m s ,  o F ,  6 t  l e a s t ,  d l i  ; t f f i F p l a n t
p a r a s  i t  i c  n e m a t o d e s .  W e  a r e  n o w  w o r k i n g  t o w a r d  t h  i s  e n d ,

l f  t h e  r i n g  n e m a t o d e  C .  x e n o p l a x  i s  a  p r u n e  p a t h o g e n  i t  m i g h t  b e
e a s  i e r  t o  c o n t r o l  b y  s  i d e d r e s s  i n g  w i t h  D B C P  ( r r N e m a g o n i l  o r  r t F u m a z o n e " )  t h a n
t h e  r q o t - l e s i o n  n e m a t o d e s .  T h e  r i n g  n e m a t o d e s  a r e  e x t e r n a l  p a r a s i t e s
w h  i  I  e  t h e  r o o t - l  e s  i o n  n e m a t o d e s  a r e  i  n t e r n a  I  p a r a s  i  t e s .

c .  T h e  e f f e c t  o f  p i n  n e m a t o d e s ,  P . a r a t y l e l c h u s  s p p . ,  o t r  p r u n e s .

O n e  o r  m o r e  s p e c i e s  o f  p i n  n e m a t o d e s  a r e  c o m m o n  i n h a b i t a n t s  o f  p r u n e
o r c h a r d s .  T a x o n o m i c  s t u d y  o f  t h e  s p e c i e s  i n v o l v e d  i s  i n  p r o g r e s s .  A
N a p a  C o u n t y  p r u n e  o r c h a r d  s o i l  i n f e s t e d  w i t h  p i n  n e m a t o d e s  h a s  b e e n  m i x e d
f o r  u n  i f o r m  i t y  a n d  d  i v  i d e d  i n t o  t w o  p o r t  i o n s .  O n e  p o r t  i o n  h a s  b e e n  t  r e a t e d
w i t h  D o w f u m e  W 8 5  a t  t h e  r a t e  o f  1 6  g a l  l o n s  p e r  a c r e  a n d  t h e  o t h e r  p o r t i o n
f e f t  u n t r e a t e d .  M y r o b a l a n  3 J  p l u m  s e e d l  i n g s  h a v e  b e e n  p l a n t e d  i n  t h e
t r e a t e d  a n d  u n t r e a t e d  s o i l .

T h e  h o s t  r a n g e  o f  t h e  p i n  n e m a t o d e  u s e d  i n  t h e  e x p e r i m e n t  d e s c r i b e d
a b o v e  i s  a l s o  b e i n g  i n v e s t i g a t e d .  T h e  e f f o r t  w i t h  t h e  p i n  n e m a t o d e s
P a r a l  l e l s  t h a t  w i t h  t h e  r i n g  n e m a t o d e s .  E x p e r i m e n t s  w i t h  t h e  p i n  n e m a t o d e s
w e r e  b e g u n  l a t e r ,  a n d  h a v e  n o t  p r o g r e s s e d  a s  f a r  a s  t h o s e  w i t h  t h e  r i n g
n e m a t o d e s .  T h e  P i n  n e m a t o d e s ,  I  i k e  t h e  r i n g  n e m a t o d e s ,  a r e  e x t e r n a l
pa  ras  i  t es  .

d .  R e s u l t s  f r o m  a n  o r c h a r d  t r i a l  o f  D B C P  s i d e d r e s s i n g  o f  p r u n e  t r e e s  i n
B u t t e  C o u n t y .  .

T h i s  i s  a  r e p o r t  o n  a  t r i a l  c o m m e n c e d  b e f o r e  t h e  c o n t r a c t  w i t h  t h e
C a l i f o r n i a  P r u n e  A d v i s o r y  B o a r d .  t t  i s  i n c l u d e d  b e c a u s e  i t  i s  a  c o n t i n u i n g
e x p e r i m e n t ,  a n d  i s  o f  i n t e r e s t ,

A n n u a l  s i d e d r e s s i n g  o f  p r u n e  t r e e s  w i t h  D B C P  ( 1  , 2  d i b r o m o - 3 - c h l o r o p r o -
P a n e ,  s o l d  a s  ' r N e m a g o n r r  a n d  I ' F u m a z o n e i l )  i s  b e i n g  t r i e d  a t  t h e  W i l  I  i a m
H a r k e y  r a n c h  i n  G r i d l " y ,  B u t t e  C o u n t y .  T h e  t r e e s  a r e  F r e n c h  p r u n e  o n
M y r o b a l a n  2 9 C ,  n o w  s e v e n  y e a r s  o l d .  A n n u a l  s i d e d r e s s i n g  w a s  b e g u n  w h e n
t r e e s  w e r e  t w o  y e a r s  o l d .  D B C P  w a s  a p p l  i e d  o n  t w o  s  i d e s  o f  t h e  t r e a t e d
t r e e s  a t  t h e  r a t e  o f  2 . 5  g a l  l o n s  p e r  a c r e .  C o n t r o l  r o w s  w e r e  n o t  t r e a t e d .
R o o t - l e s i o n  n e m a t o d e s , . P r a t x l e . n c - h u s  v u l n u : ,  p i n  n e m a t o d e s ,  P a r a t v l e n c h u s
s p .  ,  a n d  d a g g e r  n e m a t o d e s  ,  X  i p h  i n e m a  J m e  r . i c . a n u m ,  i n f  e s t  t h  i f f i
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2 .

g ro^ r t h  o r  y i e l d  r esponse  resu l t ed  f r om the  f  i r s t  f ou r  app l i ca t i ons .  A f t e r
t - he  f  i f t h  app l  i ca t i on  p rune  y i e l ds  we re  nea r l y  doub led  i n  t he  t r ea ted  rows
( taU le  4 ) .  Th i s  i nc rease  i n  y i e l d  i s  no t  su f i i c i en t  t o  pay  f o r  t he  cos t s
o f  t he  annua l  t r ea tmen ts  t o  da te  ( t aU le  5 ) .  l f  we  con t i nue  t o  ob ta i n  t h i s
k i nd  o f  r esu l t s  i n  f u tu re  yea rs ,  howeve r ,  t he  annua l  s  i ded ress  i ng  w i l l  be
h igh l y  p ro f i t ab le  a t  t h i s  l oca t i on .

Pe rsonne l ,  t i t l e ,  and  man  days  wo rked ,

l , lo j  tahed i  ,  H.  ,  Laboratory  Techn ic  ian I

t / t /69  6 /30 /69
7  / t  /69  t2 /31  /59

38 3/ \  days
83 5/8 days

3.

B r a u n ,  A .  L .  ,  L a b o r a t o r y  T e c h n  i c  i a n  |  '

7/ l  /69 t2 /31 /69 52 |  /4  days

Expend i  tu res

t / t / 69  6 /30 /69

on root  and root  zone prob lems

on root and root zone problems

GA
EB

-  s6E
EEF

1045 .37
3.34

409.  I  o
2lg.4g

Total $1677.30
7/ t /69 -  t2 /3 t /6s

cA 3865.59
EB 20.61
seE 1067.02
EEF 761 .25

Total 55714.47
4.

a .  Research  to  be  con t i nued  o r  i n i t i a ted  du r ing  the  pe r iod  l / l / 70  -  l 2 / j l / 70

The  o rcha rd  t r i a l  o f  poss ib le  p rune  roo ts tocks  fo r  res i s tance  to  roo t -
l es lon  nematodes  w i l l  be  con t i nued .  DBCP re t rea tmen t  o f  t r ees  i n  t he  DD
t rea ted  a reas  may ,  o r  may  no t  be  ca r r i ed  ou t ,  depend ing  on  resu l t s  o f  t he
sp r ing  samp l  i ng  o f  t he  nematode  popu la t i on .  Ano ihe r  g ieenhouse  t r i a l  w i l l
be  run  du r ing  th i s  pe r iod  on l y  i f  we  a re  ab le  to  f i nd  sone  new cand ida te
p lan t  ma te r ia l . s  f o r  t es t i ng r

E f fec ts  o f  ex t rac t i on  and  su r face -s te r i l  i za t i on  p rocedures  on  r l ng
nematodes  w i l l  be  examined  i n  an  e f fo r t  t o  ob ta in  l e rge  numbers  o f  t h l se
nematodes '  f r ee  f rom o the r  o rgan isms .  Th i s  i n fo rma t ion  i s  p re requ is i t e  t o
more  p rec i se  s tudy  o f  t he  e f fec t  o f  r l ng  nematodes  on  p runes .

Th :  expe r imen t  on  the  e f fec t  o f  reduc t i on  i n  p in  nematode  popu la t i ons  on
l ' l y roba lan  g roa r th  w i l l  be  con t i nued ,  and  poss ib l y  comp le ted  du r ing  th i s  pe r iod .
l ' / o  r k  on  the  spec ies  i den t i t y  and  hos t  range  o f  t he  p in  nematodes  i n  p rune
orcha rds  w i l l  con t  i nue .  We w l l l  beg ln  a  s tudy  o f  me thods  o f  ex t rac t i ng  and
su r face -s te r  i  I  i z i ng  p in  nematodes .
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The t r ia l  o f  snnuEl  app l  ica t ions o f  DBCP to  prunes In  Eut te  County .
w l  |  |  con t l nue .  Th l s  l as t  i t em u r l l  I  bc  f  l nanced  by  regu la r  un l vc rs l t y
fundg.

b .  Cost  es t  imates

Itt/70 to 6fia/70
GA 3322,24

. tB 30.00
s€€ 8,oo*0q

Tota |  $ l l l52 .24

7 l l  /7s to l2/3t l lo
GA 5037 ,57
EB 35.00
s€€ | 300.00
Esf 300.00

i6672.57
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Table  2 .  He lghts  o f  a  nurnber  o f  poss ib le  prune roots tocks a f ter  5  months
grot"r th in a Yolo County orchard inf  ested with root* l  es lon nematodes
w l t h ,  and  w i t hou t ,  p rep lan t i ng  so t l  f um lga t l on  w i t h  She f l  DD  a t  t he
ra te  o f  60 ga l  lons per  acre .

He lgh t  I n  
" r "ln  fwn lgated so l  I  In  unt reated so i  I

6z * 5
to t  t  5
tg  t  5
2gt  5
69t  5
18 * 4
69t  5
14*  4
69t  4
4t  *  t0

Poss lble prune rootstocks

Hy roba I an 3"t

Harlanna UC 2624

blh i te Damson

S t ,  Ju l  I an

Lovel I peach

Hemaguard peach

Rencho Res lstant peach

4o -A -17 ;  4 -19 - lZ  peach

H-62;  t  - iz - t6  peach

Bl  enhe im apr  ico t

49 t 9
gt*  I
4j  t  t5
24 ' .  I
62  t  t0

56 t  t3

59 t  l l

55 t  t3

SG *  t3
46r  7

Dlf ferences between means ln fumlgated and ln untreated sol l  do not di f fer

s lgn l f i can t f y  f rom one  ano the r .

8ilean of I rep I icates and the standa rd e r ror of th I s nean .

-  l8 -
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Table  3 .  l {e lghts  o f  l l y roba lan 3 .1  p lum seedl ings end nematode populs t lons
sf ter  3  months growth in  so i  I  in fes tcd wi th  r ing nernatodes wi th ,
and y* i thout  pr€p lant ing so i l  fumigat ion wl th  Dcnf t rne l l85  a t  the
ra te  o f  16  ga l  l ons  pe r  Ec re .

Trcatsrent Seedl lng r*elghta
(grams)

F ina l  nu r$e r  o f . r l ng  bncmatodes per repl  icate'

Do'rf ume U85 | 5 ga | .1ac re

'  
Untreated control

287 t 13

r74* 7

0t  0

133,673 t 7 .J39

L.S.D.  (5%)

L .S .o .  t l%)

'Hcan of 14 repl lcatcs and the standard error of thls mcrn.
bttcaq gf.14 rrpl lcetcs and the standard crior of thls mean. lnl t lat ly therc wcrc

11,836 t 1584 r ing ncn.tod€s per repl lcate ln thc untfeatcd sol l ,  rnd no r lng
ncnrtodca In th3 trc€tcd soll.

30

4r

- 19-
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Table  I+ ,  Prune y  le lds  f  rom DBCP t reated
at the hl  f  l  I  lam f{arkey 0rchard,
County,  1969 crop,

snd untreated trccs
6 r  ld  l  

"y ,  
But tc

Treatment

2 .5  ga f  l ons  DBCP pe r
sc re ,  $ ided ressed
annualfy f rom 1965
to 1970

tlo t raetilBnt

Fre ght Prun€3
f rom t rees in pounds

1,6 t5  t  ?S

8l+6 t 48

wc
t7

L .5 .0 .

L .S .0 .

l eve l

l eve l

4l+3

602

st

at

the

the

5i,%

t%

ailcan of 12 repl lcates and the standard error af thtr
EAan.

'?0-
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Tab le  5 , Econsnlcs of  DBCP Treatments
6 r l d l uy ,  Bu t t e  Coun ty ,  l g6g .

at th€ i . t l  |  |  iam Harkey Prune B lock ,

20& DBCP t reated t rees (2 ,7  ecres)

20Ir  untreated trees (2.7 acres)

fncreased y ic ld f rom treatment

Fresh we f ght of prunes (pounds)

I g, 38g

| 0,,!17

9,241

Dr ied welght  o f

lncreased return

prunes E 9,242

from treatment

X O.33  =  3 ,080  lbs ,

3 ,080 x 90. 16 '"

Cost of DBCP t reatments | 965- | Sg

DECP -

Appl lcat  lon

$50/acre

$ I Q/eg re

$60/ac re X ? .7  acres  X 5  €Fp l  i ca t ions  -  $810.00_

-21-
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