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Thls pro jecr  vras begun in  autumn,  1965 wl th the object  of  detern ln ing
the nature of  gr rnrmosls  canker  and means for  contro l l ing i t .  The kt l l tng
of the above ground portlons of affected prune trees is thought to be
largely due to the bacterlum, pseudomonas 

SJ:I_!Jf!g. There ts evfdence,
however ,  that  some sol l  factors predr . ipo.se stonJEul t  t rees to th ls  d lsease.
In peach th is  factor  appears to  be b lo loglca l  ln  that  l t  ls  amenable to
contro l  by var lous sol l  fun lgants.  I t  $ras hypothesized that  the sane
Predisposlng facror  or  factors mig l l t  be lnvolved {n the prune d isorder ,
but adequate experlmental data to support thls hypothesls were not avallable.

Research on thls project lnvolved the establishrnent of an extensj.ve
et(perimental plot (Harrneson) near Healdsburg in the irlnter of 1955-56, and
more recently (r.rtnter of L958-69) a second plot ln the Jin pettis orchard
near llarysvllLe. Addltlonal qtork has been done Ln other grower orchards,
and Ln our orchard, greenhouse, and laboratory at Davis. Sone of the research
has been cooperat{ve nlth the Depattments of Nernatology, poraology, and Soils;
rtlth farm advisors in Sonoma, Sutter and yuba counties; and with several
comrnercial conpanl.es.

Harneson p lot . - -This  p lot ,  lnvolv lng 1785 t rees,  was establ lshed ln  an
area of Sonoma County where gurunosls canker has been serl.ous for many years.
Major emphasls ln this plot has been on rootstocks and cheslical sol.l, treaE-
ments. Ho$rever, several other factors have been tncluded, as follows:
tlme of prunlng, method of propagatlon, mlnor eleDrent nutritlon, use of
bacter lc lda l  sprays and palnts ,  protect ion of  the t rees wl th p last lc ,  and
eurveys of the populatLons of nenatodea and pythlrm spp. ln the soll.

The results of sorne of thls research are shor+m in Tables 1-3. The
data ln  Table 1 lnd icate that  the greatest  anount  of  d lsease occurred Ln
nursery budded trees pruned ln mJ-d-ninter. The least amoun! of canker was
found in the fall-pruned trees. Trees that were high budded and those treated
wlth Demosan htere Jntermedlate in canker developrnent. These trees, however,
were a year younger than the others, and this nay explaln the difference in
canker severLty. The dlsease nas sllghtly less severe {.n the Trl.zone-
funlgatlon block than Ln the nonfurnlgaced slte.

Tables 2 and 3 show the results obtaLned when varlous funl.gants and
funglcides rvere applled to the soil elther pre- or postplant, or ln combinatlon.
Some of the chernicals used are principally nenatlcldal whereas others are
largely  fungic idal .  None of  the soi l  t reatnents have had a s lgnl f icant
effect on canker severlty or tree mortallty. The trees on peach rootstock
were less severe ly  af fected than those on p lun rootstock,  but  s lnce the t reeg
on Nemagrrard loot $rere a year younger than the others only those on Lovell
rootstock r:ere conpared. It ls too early to know $rhether hLgh working on
peach rootstocks w111 prov ide adequate canker  contro l .  There have been no
slgnl f icant  d l f ferences in  t ree gronth regard less of  rootstock or  soLl
t reatment .
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TabLe  1 . E f fec t  o f  Cer ta in
ln French Prune.

Treatments on
l larxreson Plot,

Engllsh and l leVay -

Gummosis Canker Development
l.fay, L969 .

Treatrnenta Mean Canker Severityb % I'Iortalltyc

LoveLL peach rootstock,

Myrobalan 29C
i l t l

MarJ.anna 2624
i l t t

Myrobalan 29C
i l r t

l l  t l

Myrobalan ,2,

MarLanna 2624
Myrobalan 29C

roo ts tock ,
l l

roots tock
t l

,
roots tock,

t l
,

t t
,

roo ts tock
t l

,
roots tock
roo ts t  ock ,

t l
,

roo ts tock ,
roo ts tock ,

roots tock,

TrLzone prepJ-ant

ceranod

htgh buddede
Demosanf
high budded
fal l  pruned

faIl  pruned

No so l l

Cerano

Demosan
hlgh budded
htgh budded

fal l  pruned
fal l  pruned

sol l  fun lgat lon

3 . 2  a e
2 , 6  a b
2 . 3  b
1 . 9  b c
1 . 8  b c d
1 . 3  c d
1 . 3  c d
1 . 1  d

4.0
4 .0
4 .0
0 .0
0 .0
0 .0
0 .0
0 .0

8 .0
16 .0

4 .0
0 .0
0 .0
0 .0
0 .0
0 .0

l t I t

furnlgatlon

3 .5  a
3 .4  a
3 .0  a
2 ,2  b
2 .0  b
1 .8  bc
1 .5  bc
L .2  c

Marianna 2624
Lovell peach
Myrobalan 29C

aunless othenrise tndLcated the trees luere nursery budded and pruned in nld-wLnter.

bBased on a scale fron 1 (healthy) to 6 (dead). lleans followed by dlfferent letters
dtf fer s ignl f lcant lv (P=.05).

cData taken ln November 1969.

"Applted as a paint to trunk and scaffold branches.

eBudded on scaffold branches L-l U2 years after plantlng.

'Applled annually Ln auturnn ln a basln arbund the trunk; trees Ln thls treat-
ment ere one year younger than the other nursery budded trees.
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Engltsh and lleVay

Table 2. Effect of t+ro Plrrm Rootstoeks and VarLous So11 Treatmentg on
Gunmosis Canker Development ln French Prune. Harmeson Plot, 1969

sol1 .rreptneqta ffi frfrfrilDd-El-76f

A TrLzone preplant
B rr rt 

, Funazone postplantc
C Frmazone preplant
D 'r tt and poetplant
E Telone preplant, Frnazone postplant
F Carbon blsulflde preplant
G Ethylene dibromlde preplant
H Lanstan postplant
I Denson poatplant
J Check

2.6
L .8
2 .L
2 .5
2 .L
L ,4
1 .5
2 .7
2 ,7
? .9

2 .5
2 .L
2 .3
2 .3
2 .6
1 .5
1 .5
2 .8
2 .6
2 .4

0
16

4
L2

8L2
4L2
88

204
40
00

48
128

arhe postplant treatnenta ntth Lalsten and Decton cere oade annually Ln rutran in
a bEgln around the trunk.

bBased on a gcale ranglng fro 1 (healthy) to 5 (dead).

gthe poetplant tre&brenta el.th Furazone serc made each fal1 by tnjecttDg the chenical
ln a 4-ft band on each alde of the rotr.

Hean Canker Severlty Z Mortal t ty
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TabLe 3. Effect of two Peach Rootrtocka
Gtnmosls canker Develop'ment ln

Engltah and DeVay -

and Varlous $ot1 Treatmente on
French Prune. Hrrn€son P1ot, 1969

Heen Canker Severl't Z ilortrLttv
Sotl Trestnents

A Trtzone preplant
f rr fr 

, Frmazone poetplange
C Frmaeone preplent
D Frmezone prcplant and postplant
E ?elene preplant, llseaaone postplant
f Carbon bf.st*ftde preplant
C Ethylene dfbrmtde preplant
n Lenst*n poetplant
I Dexon poatplent
J Check

Lovell l{aasutrd

1.4
1 .2
1 .3
L"3
1 .3
1 .1
1 .2
L .2
L .5
1 .3

1 .4
1 .0
1 .1
1 .0
1 .3
1 .6
l .?
1 ,5
1 .9
1 .7

4
8
4
4
0
0
0
0
4
I

0
0
0
0
0
4
0
I
4
*

alhe poc lplant trant[ent. tdth tons tro rld D€rio! rcre ln e brain Nroutd the tree
trunk eaeh lutrrta.

bBeeed on e ecale ranglng fron 1 (healthy) to 6 (deerl).

Qlhe poc.tplent trcrtrants rd.th Furrrerona scre nede crch fall bt laj.cttng thc
chcol.cal Ln a 4-ft band on cech rldc ol the rorr.
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Engllsh and DeVarv

Al t l rough htgh populat ions of  Pyt t r iurn spp.  ( root  ln fect lng fungl )  vrere
fot rnd ln  the l {ar rqeson p l .o t  in  196t ,  especia l ly  j .n  the unfr . rn lgated soi l - ,
ext remely lo tv  pop: : la t ions l {ere found in  L969 regard less of  so i l  t reatnrent .
Lc  l s  poss {b le  tha t  th i . s  dec rease  i . s  due  to  the  annua l  use  o f  he rb lc ides
whlch may have e l in inated nuch of  the food for  these fungi .

Per iod ic  samp l ing  o f  the  so iL  fo r  p lan t  pa ras i t i c  nematodes  has  y le lded
the fo l lor ' r ing data ( ident l fJ .cat lons by Dr.  B,  F.  Lownsbery) .  Samples taken
In May'- 1967 yielded small  numbers of Xip\e.nerna gngrlcanq111 and paratvlenclrgq
sp.r and even fewer numbers of crrggrg1l lg.!-r @,rrd @S a m p 1 e s t a k e n i n o c t o b e r 1 9 6 8 s f f i 1 ; t . i o n s o f c . x e n o p 1 a x a n d
X. arner l  canun in  the untreated sol l  r  no ncmatodes ln  thenSl f f i *U sol l ,
InaGfr-?Et g. xeno]r l .ax in t tre Trizone f umigated sol l .  Samples taken
ln July ' 1969 yieLd ed C . Ienogla{ and Paraqylelchus arnblv-cepha Lus. ( ? ) ,
both ln considerably t  tgtrer 

""*be.rs 
th en obtalned.

The populat ions of  these nematodes in  untreat ld  so l l  var ied f rom zero ln
some s l tes to  severa l  hundred ln  other  sLtes.  SolL g lven a preplant
t reatment  of  Telone and annual  postp l -ant  t reetments of  Funazone yte lded no
nematodes,  r+hereas sol l  f  umigated r^ ' i th  ethy lene d ibromide at  preplant  (no
postp lant  f t rn lgat lon)  showed re lat lve ly  h igh counts of  both nematode
specles.  Nematode Populat ions d id not  appear  to  be corre lated r . r i th  gt rnmosl .s
canker severity.

The use of mlnor elements as a supplement to the regu!.ar nltrogen
fer t l l , f -zet  appl lcat lons has as yet  had no ef fect  on e i ther  t ree growth or
canker severi ty. The quanti  ty of mLnor elements appl led nas rnarkecl ly Lncreased
ln L969 to obtaLn fur ther  ln format lon on thei r  posslb le re lat ionshlp to  th is
canker  d lsorde.r .  Sprays of  Bordeaux mixture or  Streptomycin Ln fa l i ,  wlnter
( tnrmediate ly  af ter  pruning) ,  and earLy spr lng have to date had no s igni f icant
ef fect  on d isease sever i ty .  Cover ing t rees wl th p last lc  sheLters dur ing the
wlnters of  1967-68 and 1968-69 appeared to reduce somewhat  the sever i ty  of
gurunosis  canker ,  however ,  the d l f ference.s $rere not  s tat is t lca l ly  s tgni f i .cant .

Studf-es on the relat lonshlp of bacterla (?seudonronas sJrl"gae.) to
g u m m o s 1 s c a n k e r I { e r e r n a d e d u r i n g 1 9 6 8 a n d 1 9 6 9 @ b a c t e r 1 a $ e r e
found ln canker t lssue throughorrt the year, but they trrere mos t frequently
obtalned ln the sprlng when cankers $rere active. Large nunbers of vlable
bacterla were found Ln exuded gum ln the spring, but none 1rere present ln
September.  Ev idence $tas obta lned Ln suppor t  o f  the hypothesls  that  many
old cankers react lvate the fo l lowlng year .  A s lgni f lcant ly  h lgher  lnc idence
of cankers rAtas found on southerl"y exposures of the trunk than on other
exposures.  Inoculat lon tests  ( tn  Sonoma County and at  Davis) ,  showed that
prunlng wounds are a potent ia l  s l te  of  entry  for  the bacter la  and are
apParent ly  more suscept lbLe to ln fectLon ln  wlnter  and spr lng than ln  fa l l .

One fact  that  s tood out  ln  the Harmeson p lot  ln  1969 was that  gummosls
canker  was severe ln  two smalL areas and re lat ive ly  J . tght  ln  the remalnder
o f  the  b lock .  I t  v tas  no t  poss ib l .e  to  co r re la te  d lsease  sever l t y  v r i th  t ree
vlgorr  8s one of  t l re  s l tes wl th severe canker  had t rees wl th rather  1or l
v lgo r  whereas  the  o ther  s l te  had  h lghLy  v lgo rous  t rees .  I t  i s  p lanned  to
examlne  so l l  t ype  and  so l1  mo ls tu re  ln  th l s  p lo t  to  de te rml -ne  l f  t hese
fac to rs  m lgh t  be  re la ted  to  canker  deve lopment .

-  33 -

California Dried Plum Board Research Reports 1969



t)ngl lsh and DeVay

Pet tLsS l .o t . - -Th ls  p lo t  v ras  es tab l t shed  ln  1968-69  ln  a  / rO-ac re  b lock
of  f r -er fh- ! r , rnu t rces,  most ly  on l , ly robalan C rootstoc l<,  that  had been p lanted
Ln l -966.  l leavy losscs f rom a canker  ancl  root- rot  condl t lon had occurrec l
ln  po r t ions  o f  th i . s  o rcahrd  tn  L967  and  196 .9 ,  and  have  con tLnued  ln to  1969 .
Two of  the worst  areas were.  c leared for  prepl -ant  fumlgat ion and repl -ant i rg ;
two other  areas \ rere used for  postp lant  fumigat ion.

Preplant  furn i_gat ion was as foLLorvs:'  
1 .  Telone,  100 gpa deep-shal lorv  in je .c t l .on.
2 ,  Te lone ,  100  gpa  deep-sha l low lnJec t ion

p lus  Fumazone ,  2 .5  gpa t  2  years  1a te r .
3 ,  TeLone ,  100  gpa  deep  ln jec t ion .
4.  TeLone,  100 gpa shal lor^r  tn j  ect lon.
5.  Telone Pic f r - rne,  85-15 gpa -  deep-shal low ln ject l .on,
6 .  MC 33 ,  300  lbs /A  -  deep-sha l low lnJec r ion .
7.  MC 33,  300 lbs/A deep-shal losr  ln ject ion

plus Fumazone ,  2 .5 gpa r  2  years la ter  .
8 .  MC 33r  300  lbs /A  deep  ln jee t ion ,
9.  check r lpped 30"  deep just  ahead of  f t rn tgat lon.

L0.  Check not  r lpped,  shal lor , '  dry  ch lse l_s only .
Fumiga t lon  done  Oc t .  23 -24 ,  1968 ;  so l l  a  b i t  too  we t ;  so l l

t empera tu re  approx .  55"F . ;  so i l  r i pped  to  a  dep th  o f  30"  excep t
for  t reatment  10.  Deep-shal lo l . r  ln ject ion done by st raddl lng row
wi th 2 ch lse ls  on 36"  centers Lnser ted to a depch of  1"8-20 Lnches,
and 3 ch ise ls  on 36"  centers,  €r l ternat ing wi th the deep chise ls ,
and lnserted 6-8", The fumlgated srvath therefor€ r. .?3s approximately
6t wide. The deep fumlgation done ln the same manner but wlth the
shal low chise ls  dry,  ShalLow fumigat ion done wi th 6 ch lse ls  on L2"
centers inser ted to a depth of  6-8" .  In  the deep-shal lo l  furn igat ion
213 of fumigant injected deep and L/3 shal lor.r.  Treatments 5-8 were
tarped and L-4 were cul t lpacked.  MC 33 ls  methy l  bromlde 67 par ts
and chloroplcr in  33 par ts .  Each t reatment  consJ.sted of  5  lO- t ree-
space replLcates ln  a randomized b lock design.  The s l te  to  be re-
planted r 'r l th French prune/t ' Iyro 29c during Jan. -Feb, ,  1959.

PostpJ-ant f t l i r{gatlon was as fol l  ows:
Two badly dlseased areas of the orchard were selected for post-

plant fumlgation wi th Fr.una zone a t 2 . 5 gpa . They consis ted of a
mixture of  the or lg lnal  3-year-o ld t rees,  some year-o ld replants,
and sites where trees stere dead or mLsslng. Ftmrazone was lnJected
to a depth of  6"  wl th  4 ch lse ls  on 1r  centers on each s ide of  the
rol^r--a 4-ft .  swath on eaeh slde. TnjectJ.on was lrunedlately folLowed
by cuLt lpacklng.  In  each funigat lon p lot  5  random{zed untreated
rolts served as checks. These $rere chlseled with dry furnlgatlon shanks.
The furn igat ion was done October  25-26,  1968.

No resuLts have been obta lned as yet  f rom the preplant  fumigat lon test
ln  th ls  orchard.  Resul ts ,  however ,  were obta ined f rom two postp lant
funlgat ion (Funrazone)  p lots .  Canker  se\ rer l ty  was rated on a scale of  L
(Hea l thy  t ree )  to  6  (dead  t ree ) .  In  pLo t  B -1 ,  canker  sever l t y  l n  Fumazone-
t rea ted  t rees  $ tas  2 .54  and  ln  the  checks  2 .88 .  In  p lo t  B -2  canker  sever i t y
ln  the  Funrazor re - t rea ted  t rees  was  2 .55  and  ln  the  checks  2 .94 .  A l tho r rgh  the
fumlgant  may have dcne some good,  the d l f ferences l rere not  J-arge enough
t o  b e  s l g n t f i c a n t ,
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Engllsh and DeVav

Pruni-ng tests in this orcharrl  during a tr,ro-year perlod have shor.rn
tha t  t lme  o f  p run lng  p robab ly  does  no t  have  a  s ign i f i can t  e f fec t  on  gummos is
canker  ln  th i s  a rea .  Canker  lnc ldence  has  been  h lgh  regard less  o f  ruhegher
t rees v/ere prut red in  Novernber ,  Febr t rary or  l4arch.  T l rese resul ts  are some-
what  at  var iance wl th t l :ose f rom the l larmeson p lot  where pruning t r ia ls
a re  be lng  con t inued .

Soi l  samples taken in  I ' Iay and September,  1968 f rom badly  d iseased
and re l "at ive ly  heal thy areas of  the Pet t is  orchard fa lLed to show a
correl-at ion bettveen n$igln populat ion and canl<er severity. I ' l i th regarcl
to nematodes, a l{av sampJ.e showed onl"y lovr numbers of Criconemolcles xe3gl&a,
a n d S e p t e m b e r s a r n p 1 e s s h o t . r e d o n 1 y a 1 o w p o p u 1 a t l o n n f .
Sirni lar numbers of the Latter nenratode were founcl ln theTooi ionE of boFh
dlseased and heal thy t rees.  These data suggest  that  nematodes and p l th tum
spp'  a te not  imporrant  predlspos! .ng factors in  the developrnent  of  gunmosis
canker  in  th is  orchard.  Pre l imiuary observat lons suggest  that  so l i  type
and re lated soi l  mo{sture condi t ions may be predisposlng factors to  th ls
d iso rder .

- 
Roqtstoclt :s resi_-stant to bgl: terlal .cankqr. and cr.or.rn gqL!.--In cooperatlve

r . rork and coord inated r . : i th  Pro ject  No.  3L37 of  the Departne;C of  pomology,
three sel -ect lons of  b l t ter  a lmond which are res i .s tant  to  bactcr la l  canker
and crown gal l  are being hybr id ized wi th peach select lons rsh j .ch are
res is tant  or  lmmune to root  knot  nematodes.  The objectLves of  th is  s tudy
are to develop a combined res is tance to nematodes,  bacter ia l  cank,er ,  and
crorr tn  gal l  in  rootstocks ru i th  desi rable pomol-ogica l  character is t ics.

As a resul t  o f  hand pol l lnat lons made in  1968 and 1969,  approx imate ly
l-500 almond X almond and 100 almond X peach seed l lngs trere screened for
crovtn gal l  and bacter ia l  canker  res is tance.  The a l -mond parent  t rees of
most  va lue f rom the standpoint  o f  d isease res ls tance $/ere pol len incompat ib le
wl th each other .  Outcrosses wi th conmerc ia l ly-grown a lmond var ie t les
htere poLlen compat i .b le  but  only  about  I  in  100 of  the seed1lng stocks
had res is tance l ike that  of  the parent  b i t ter  a lmond stock.  The a lmond X
peach crosses resul ted ln  seedl lngs that  shorved considerable var iab i l i ry
w i th in  a  s lng le  c ross  fo r  d i sease  res is tance  a f te r  a t  l eas t  t r vo  se r ies  o f
Lnoculat ions r 'r i th Pseudornonas syri .ngae (bacterlal,  canker) and Agrobact.erium
lrqg-tqclens (crotn@ . serffins t aving hlgh-htgh , hlgh-low, lor^r-high ,
ana-l i ;S; reslstane.e to crown galL bacterl ,al canker were found. Fortv-
four  a lmond X peach hybr ids havlng a range of  res ls tance to bacter la l
canlcer and cror., tn gal l  are being propagated by cutt ings for f ield tests
on  d l -sease  re .s i s tance .

BacterLal  canl<e: :  to>r in . - -A study ls  being made of  the nature and mode
of ac ced uy tglomoq1g svrrngag ln relat lon ro
the development  of  bacter ia l  cankers l .n  s tone f ru i i - i i les.  P.esuLts lnd lcate
that  the tox in destroys cel ls  by d isrupt ing membrane permeabl l i ty  and by
bindlng to deoxyr lbonucle lc  ac id causLng an lnhtb l t ion of  the enzyme RNA poly-
merase .  The  de l l ca te  ba l .ance  o f  nu t r ien ts  and  env l ronmenta l  conc l i t i ons
requl red f  or  the synthesis  of  th l  s  tox ln by l .  s1: t lgae tn 1{g1o_,  s t rongly
suggests that  changes ln  bark nutr ients caused t ry  temperat" iJ ,  sof f
fe r t l l l za t ion  and  fumiga t lon  cou ld  a f fec t  the  ab i l l t y  o f  the  bac te r la  to
p roduce  th i s  tox ln  ln  v l vo .  Fu tu re  wo ik  w l lL  be  ma in ly  concerned  w l th  the
e f fec t  o f  so lL  fu rn l f r t i on  and  tenpera tu re  on  bark  nu t r ien ts  1n  regard  to
tox in  fo rmat lon  by  the  bac te r la .
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Engl lsh and DeVay

I t  ls  p l "anned to cont inue our  research on gummosi .s  canker  ln  ) .g l }
In  both Sonoma County (Harrneson Plot )  and Yuba County (petr ts  p lot )  .
[ luch of  the research u111 fo] " low the l lnes a l ready 

"" t "b l tshecl  
unt iL

def tn l t lve data are obta lned on the ef fect  o f  the var lous t reatments on
th is  dLsordcrr .  A nel t  approach wi l l  lnvolve a cr l t lca l  examlnat lon of  so i l
type and soLl -  noJ.st t t re  as re lated to d isease developrnent .  These studles
w l l l  be  made ln  ho th  the  Harmeson  and  Pe t t l s  p lo ts ,  and  poss lb1y  in  o t le r
orchards where gummosls canker  ls  a problem. Fur ther  at tent ion wl11 be
gLven to the ro le of  the Pseudomonaq bacter lum and CJtospora spp.  (canker
f u n g t ) t o d J - s e a s e d u v e 1 - o p f f i s o b s e r v e d 1 a s t s u m m e r i n t h e H a r m e s o n
p19! that-S.gp:.ra had Lnvaded gummosLs cankers and apparenrly caused
addi t lonal -  k i lL ing of  t runk and branches.  This  fungus 

" tso 
is  assoclated

wi th a d leback of  bear ing t rees,  but  l ts  ro le in  th is  d lsorder  has never
been cornpletely el_ucldated.

The cooperative rootstock research rvith the Department of pomology
wt l l  be cont lnued as d iscussed above.  Addl t ional  work wl th the tox l -n
produced by Pseudo:nonas syrln-gaq and l ts relat ion to canker development
ln stone frulFif f iw:i l l  be done as t ime and personnel perm1t.

Research personnel lnvolved ln the gummosls canker study ln Lg6g
lnc l .uded Jack Ot ta,  PauI  Backman,  Frank Schick,  J .  E.  DeVay,  and I , I .  H.
EngJ- is l r .  Research personnel  who wi l l  par t ic lpate ln  th is  pro jecr  ln  1970
lncLude Paul  Ber t rand,  Frank Schick,  J .  E.  DeVay ancl  l r l .  H,  Engl lsh.
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PERS ONNBL I'{AN- DAYS
PI-ANT

AND DOLLAR EXPBNDITURBS
PATHOLOGY PROGM},IS

IN THE

Eqn DSvs hkH.kSd - . .Iten DryF_Fo.rke:1. Man_ Drys. l,lg*ed _ -
u-M&_J-/09-4/_s-g _ I /gs-6/se 7 lse

A. Root and Root Tone
P_roblg$g _

L43

28

25

32

32

.A
ffi

B. Frult  Qualtty and
Pr oduct lon

C. Problerns Rela.ted to
MechanleatLon

ru__FUIpg.

Res .' Ass t, .

Lab. Helper

Lab.  r lsst .  I

Fleld SupewlsLon
& Farrn Division 54

Contract Labor 15

Nurserynan 11

Pe.p a-r tmgn t a l_C.on tJ lbu t lo n

ACademlc Pla.nt
Pathologlst

Nonacaclemic Lab.
Technlcians

3. &eenaf-lurgg.

62

15

18

43

L2

I

52

77

t9

22

114

22

20 10

3

3

26 13

26

,c

13

TotaLs
7168-  7169- 7168-  7 /69 -

15

4

4

29

6

65

6s 52

__B
7168-  7  /69 -

Personnel
Operating

Total

4. Resea::ch

L2169 6l6e 6 169 2169 6169 u6e_
51376  41554 4,301 3  ,643 Lr076 910 10 r753  9 ,107

-3'ff9------992-----?19!9--- --9!9-------fl9-----]9f------l'199---l'91!
$7,926  $5r361  $o ,3a t  $4 ,289  $ t ,5e6  $ l roz r  $15rgsg  $ to ,zz t

t_o_be cgntinued (see attached reports)

Lersonnsl alrd cost es_tlmatqg. - January-June 1970:

Personnel
Operatlng

Total

s2700 $2160 $540 $s400

$3s12$/r390

-37 -

$878 $8780
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