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IncLdences of dlseases studied for the 1969 season were at a mJ.nlmtsn
but  suf f lc lent  to  obta j ,n  s lgni f lcant  data on contro ls  for  Monl l in la  b lossom
b l lgh t ,  russe t  scab ,  l -ea f  rus t ,  and  r lpe  f ru i t  ro t .  The  chemlca l  Ben1a te ,
manufactured by E. I .  du Pont de Nernours Company and now expected to have
a tenrporary tolerance for the 1970 season, vras found superior ln bl-ossom
bl tght  contro l  to  protectant  fungic ldes current ly  recommended.  Benlate
applled as a dormant spray before sporodochtal development suppressed
fonnatlon of new sporodochla. I{ t th thls Lnformation l t  rnay be posslble
ln the future to apply a spray ln December before orchards become too wet
for ground spray equipment. Wet orchards have prevented appllcation of
sodLtm pentachlorophenate at the recommended t ime. In addlt lon Benlate
has been found to be very effect ive agalnst the Botryt ls organLsm whlch
ls part of the green fruit-rot fungus complex known to be Lnvolved ln green-
frult-drop ln early spring. Most Lnterestlng were the data shor.r lng that
a ccmbination of Benlate and Botran applled 20 days before harvest could
provlde protectlon of frults from brown rot at harvest whlle frults
harvested frorn the same trees 6 days later after 1.57 lnches of rain was
not protected. Russet scab control vras shor'rn wlth captan or dichlone sPrays
applled at green bud or ful l  bloom, but both sprays of wettabLe sulfur were
necessary lndlcatlng that sulfur may be less effect ive as $tas shovrn ln
prevLous tests. Although leaf rust dld not develop untlL the last week
ln September, sprayed trees were protected while the nonsprayed trees
showed an abundance of dlsease. These trees had no macroscoptc rust
lnfectLons at the t ime the chemlcals were applled.

Brown Rot Blossom .--Prevlous studLes
have at green t lP and ful l
bloom stages of blossoml.ng afforded the best control of brown rot and
russet scab; lr l th many brown rot strLkes ln the tree, wLnter appl lcatLon
of sodltrm pentachlorophenate was requLred. The 1969 studles were done to
determLne the most effectLve use of Benlate for control of brotm rot based
on data obtalned on prunes since L967.

Table l  presents the data on dormant and blossom applLcatLons of
funglcldes ln reducLng blossom and twlg bl lght caused by !{ '  laxa. on
French prunes. The plot was located at the Mlnaglia orchard in Healdsburg
(Sonoma County) and sprays wire appl led wlth hand Bun equlpurent at dormant
(214) ,  green t tp  13/L9) ,  and fu l l  b loom (3127)  s tages of  bLoorn.  The order

of  t reatments ls  l ls ted accordLng to decreasl .ng ef fect lveness of  d lsease

control.  The bes t control of brown rot l tas shown wlth dormant appl lcat lons
of  Benlate fo lLowed by b lossom sprays.  A s lngle dormant  sPray of  sodlun
pentachlorcphenate or  two appl lcat ions of  captan fa l led to contro l  the

blossom bl lght  ln  th ls  test ,  Based on s lml lar  s tudLes made on peaches,

a lmondsrapr icots  and cherr ies dur lng L967 '  68,  and 69,  Benlate ln
every Lnstant  has been most  ef fect lve ln  reduclng b lossorn b l lght '  Fur ther-

more,  data on use of  Benlate as a dormant  spray show that  sporodochla
can be suppressed and spores produced are less v lable even l f  sPrays were
applted Ln late November.
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The study on longevi ty  of  res idual  act lv i ty  of  Benlate when sprayed
on  f ru i t s  be fo re  harves t  i s  shown in  Tab le  2 .  F ru i t s  i nocu la ted  w i th  M.
f ruc t i co la  20  days  a f te r  f i e ld  t rea tment  were  s t i l L  p ro tec te< l ,  bu t  f ruT ts
f f i d _ . f t e r 2 6 d a y s I ^ 7 e r e n o t . B e t t . r e e n t h e f i r s t a n d s e c o n d h a r v e s t
L .57  inches  o f  ra l ,n  v ras  recorded .

Programs for L97O wil- l  stress the use of Benlate as a dorrnant and
blossom spray,  The concentrat ions of  Benlate for  test ing wlL l  be one hal f
and one pound of  the 507" mater ia l -  per  100 gal lons of  spray appl ied at  400
gal lons (d l lu te)  and 100 gal lons (sern i -concentrate)  per  acre.  Cover
sprays wi l -L  inc lude Di fo l -atan,  Benlate,  and captan for  compar isons (Di fo latan
ls  reg is te red  fo r  use  on  p runes  fo r  the  l -970  season) .  Da ta  on  Bo t ry t i s
in fect ions wi l l  be taken in  the event  of  ra in dur ing peta l  fa l l  to  shuck
faLl  s tages of  b loom and f ru l ts  r , , ' i11 be obsenred for  the current ly  unexpla ined
drop ln  ear ly  spr ing.  Preharvest  sprays of  Benlate at  4 ,  3 ,  2  and J.  week
before harvest  r . ' r i l l  determine the requi rements for  f ru i t  protectLon in  the
f leLd ln  the event  of  ra in,  Fru i ts  harvested wl l l  be tested for  protect ion
against  postharvest  mold development  caused by Penlc l l l ium, AspergLl lus,
Moni l in la  and other  'microorganisms.  These studles should make i . t  posstbLe
f f i i t e r e g i s t r a t i o n o f B e n 1 a t e o n P r u n e s f o r t h e 1 9 7 1 s e a s o n .

Two fundanrental aspects of Benlate wilL be lnvestigated to support
the data thus fat  obta ined in  the f ie ld  t r ia l -s ,  The f i rs t  is  to  determine
the mechanisms of act ion of Benlate on the I ' loni l inia laxa fungus and second,
the possible sys temic action in the f ungus ;aTost .

Prune Leaf  Rust  and l ts  Contro l . - -Prune Leaf  rust  has not  been considered
fiopor f  sumner ralns, when trees may be
defol lated during the sunmer and earl-y fal l ,  The manner ln which the f ungus
over:vrinters has not been determined. Close observations durlng the 1969
season suggest that the fungus may overwinter on the tree as lnfect lons or
as spores,  The ev idence belng that  f le ld  d isease lnc idence does not  show
eny deflnlte Patterns but was present, on al l  orchards with young one to
three year old replants after the fal l  rains ln September. Spore trapplng
data ln  t  968 by Corbin has not  yet  been receLved and the 1969 spore col lect lon
data wi l l  not  be analyzed unt i l  spr lng 1970.  Research programs on d lsease
control usual ly fol lov studLes on ecoLogy of the fungus but since the studLes
have not been completed tests r\rere made with cheml.cals appl led after the
f l r s t  show o f  rus t  spo ts .

Tab le 3 shows that 237" o f the leaves
wl th rust .  Di thane l4-45r  w€t table su l fur
less than 3 'A in f  ected leaves.  These data
season in fect ions,  but  prov l .de a guide on

on the non-spraved trees sras Lnfected
and Dithiancn sprayed trees had
re f lec t  on ly  resu l t s  o f  l a te
treatments for the comlng year.

Programs for  1970 w111 at tempt  to  determlne the source of  rust  lnoculum.
Leaves wil l  be col lected and Left to $reather in the orchard to determlne
l f  the rust  spores can remaLn v lable throughout  the winter .  Secondly,
shoot  samples f rom heavl ly  ln fected t rees wi l l  be col lected and checked
for  presenee of  rust  spores dur ing the wlnter  and growlng seasons.  These
spores wl l l  be checked for  v iab i l i ty .  Prune leaves wi l l  be ln fected wi th
rus t  spores  to  de te rmine  the  t ime  requ i red  fo r  l n fec t ion ,  d l sease  deve lop-
ment ,  and the manner of  spore d lspersal  and survLval .  Greenhouse evaluatLons
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of funglcldes may posslbly provlde effectLve plans for the suri lner chemlcal
protectant  t reatments ln  commerc la l  orchards.  Studles on d lspersal  o f
rust  spores w111 cont lnue ln  combLnatLon wl th s tudies on d lspereal  o f
Monl l ln la  spores.  Release of  spores masses wl th f luorescent  par t lc les ls
planned ln order that coLlectLons made on ground and from alr can more
ef fect lve ly  shosr  the.pat tern of  spread under  the hot  ar ld  c l lmates ln
Call fornLa. Young trees wtl l"  be planted ln the experLmental orchard at
the Unlverslty so closer observatf.on can be made on disease development
and spread of the pathogen.

Alrcraf t  spray or dus t appl lcat,Lons may be compared wlth ground
appl lcat lons for  rust  contro l .

Russet scab and tts control.--PrevLous years research have shown that
a r u r h 1 o n e r o f D i f o 1 a t a n c a n e f f e c t 1 v e 1 y c o n t r o 1
russet scab. Studles made in 1969 compared control of russet scab fronr
only green t lp or ful l  bloom sprays of captan, dichlone and wettable sulphur.
Resul.ts (Table 4) show that when LncLdence of russet scab ls Iow, captan
and d lch lone at  green t tp  ef fect  contro l ,  but  wl th  wet table su l fur  both
green t lp and ful l ,  bloom sprays are requlred.

The 1970 studles wll l  attenpt to determine the cause of russet scab
through dlrect and lndlrect methods. First the hypothesls that Botryt ls
may p lay a par t  wi l l  be tested through contro l  o f  Botry t ls  wl th  Benlate.
The hypothesis that presence of water or chtI l lng are responstble also wt11
be investlgated. To f lnd the actual cause may be qulte dif f tcult  so studies
on control wlth chemlcals w111 take prlori ty. Alrcraft dusting and sprayLng
are planned with captan, Dlfolatanr oE dlchlone because during years of
rain when the spray ls needed qulck coverage of the f ield ls essentlal.
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Table 1. Effeete of dormant and bJ-ossoru appllcattons of fungLcldes
Ln reducing blossom and twlg bltght caueed by H. laxa
on French prunes

Date of - Avg. No. of bltghted
Treatment 1b/100 gal. appllcatlonl ehoots/treeI

Senlate 50W Ln 1.0

Superlor ot l  1.5 '  2.  4

Benlate 50I{ 0. 5

Senlate 50W 1.0

Benlate 50W 0.5

Senlate + acld 1.0

Benlate

Benlate 50W

Benlete 50W

sPcP 372

sPcP 377

Ceptan 50I{

Control

0.5

0 .5

1 .0

8 .0

8 .0

2 .0

3127

214

3lL9 3127

214

3tL9 3127

3lLe 3127

214

3l27

214

3lL9 3127

214

slhs 3127

0.1?  a3

0 .17  a

0.33  a

1.00 a

1 .33  a

2 .67  e

7 .83  b

9 .00  b

9 .30  b

Benlate 50I{ 0. 5

captaa 50I{ 2.o

I
Funglcldee applled by hand gun to drtp at dormant (214) green rtp (3/19)
and full bLoom (3127, stages.

Zett 
strlkes counted on each of elx alngle-tree repllcatl,ons.

3
Duncanfs multlple-range test weg used. Statlatlcal grouplnge (P : 0.05)
for vertleal compar{aons are ehown by X.ettere followlng nunbers.

-25-

California Dried Plum Board Research Reports 1969



Ogawa, Ramsdell and DtanJ I -

Table 2. Longevlty of Benlate plus Botran on trtench Prunes 1969

Days
after

Treatmentl spraying
No. of  f ru l ts

lnfected
No.  f ru l t s
Lnoculated 2

"A
Lnfected

Control

Benlate
pLus

Botran

20
26

20
26

40
4A

40
40

38
39

4
37

95  .0
97  . 5

l0  .0
92.5

1-ControL 
unsprayed check

Benlate 50I,f  -"8 ozlLAO
plus

Botran 75I{ - 1 Ll3 lbs/100

Trees were sprayed (glUgl6g) to the drlp stage wLth a
handgun sprayer. Frults from 3 slngle tree repll.cations hrere
sampled and inoculated 2A days (LOl9/69) and 26 days (10/15/59)
after spraylng. Rainfal l  of 1.57 Lnches between L0lL4l69 and
L O ( L ' l 6 9 .

t-The f ruLt was lnocula ted by placlng a drop of Monlllnl,a. frgctlcola
spore suspenslon Lnto a puncture on the epidemls.
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Table 3. Beductlon of Prune leaf
punctatp) wlth funglclde

ruet iTranzschelta
Bpra! - 1969

Treatmentl
Concentration
lbs/100 gals .

leaves Z
rus t r,r*f

No.  o f
wlth

ControL

Dlthlanon 751{

Wettable sulfur 952

Dithane l,I-45 &A%

1.5

5 .0

1 .5

470

44

11

5

23.50

2 ,20

0.  55

0 .25

1-I{o 
vlslble synptom of rust on the leaves when the treeg were

aprayed (9lLAldS) to rhe dr{p srage wlrh a hand gun.

2
Percentage is the average of 21000 leaves collected on Lll5l69i
400 leaves frm each of 5 slngle tree replrcatr.on.
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T8b1e 4. ConparLson of Funglcldes for reductlon of French prune russet seab.- 1969

Plo t  14 P lo t  I r
No. russetted No. rusaetted

Treatmentl 1bs/100 gals frulte/1000 Z frutre/50o Z

Kolo 100 I spray2

Kolo 100 2 sprays3

Phygon 50I,I I spray

Phygon 50I{ 2 sprays

Orthoclde 50W 1 spray

3 .5

3 ,5

0 .75

0 .75

2 .0

422 42.2

229 22.9

235 23.5

198  19 .8

198  19 .8

L74 L7.4

139  27  .8

77  15 .4

63 L2.6

58  11 .6

50  10 .0

60  12 .0Orthocide 50W 2 sprays 2.O

lxolo 1OO 75.42 sulfur 3.52 dichlone
Phygon 50W 502 dlchlone
OrthocLde 50I{ 502 captan

2A. eingle blosson spray wLth alr blastlng at green tlp stage (glbgl6g)

3T"o blos"or sprays wlth aLr blasting at green rl.p stage (311916r, 80 to 902 blom
(3127169)

4Plot I 10 alngle tree repllcationa
Plot II 5 elngle tree repllcatlons
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