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In considering this report, it should be remembered that 

the use of sprays and dusts as fungicides has been developed almost 

entirely in connection with orchards and plants from which a fruit 

crop is taken. With these, the problem has been chiefly the prevention 

of those types of infection which recur, year by year, on the leaves, 

blossoms, and fruit and whose effect is apparent chiefly in damage to 

leaves or in ruination of fruit. The value of fungicides to trees 

which provide ornament and shade has been inadequately tested. 

Formerly spraying of trees was much recommended, because it ought to do 

them good; but now it is the general practice of tree experts to spray 

only when there is definite need. The data here presented are among 

the first to give light on the value of spraying young growing trees 

for disease prevention, 

Le Re Tehon 
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3e--Dry Wettable Flotation Sulfur. This sulfur dust, 

manufactured by the Koppers products company, is similar to (2) above, 
but is produced in the manufacture of illuminating gas ond is made up 

of extremely fine sulfur particles. 

4,--Kolodust. This is a sulfur dust manufactured by the Niagara 
sprayer and chemical company. This fungicide is similar to Koloform but is 

applicd as a dust. 

5.--Flotation Sulfur Dust. This is a sulfur dust manufactured 
by the Koppers products company. It is composed of extremely fine particles 

ond is used as a duste 

Applications of Bordeaux and wettable sulfurs have been made with 
sprayers owned by the nurserymen on whose grounds the trees havo been located, 
The apparatus has varied from a 50 gallon hand operated outfit to a 100 gallon 
power machine. In different plots the quclity of application has necessarily 

varied somewhat, though every effort has been made to secure the best possible 

spray covorage. Applications of sulfur dusts were made with a hand duster 

of standard make capable of throwing dust in a good cloud to a height of 
10-12 fect. In dusting, choice of the time of day was made so as to take 

advantage of dew as a dust holder, 

First applications have been made ycarly in May or carly June, and 
these have been followed at approximately 3 woek intervals by other 

applications, the last being made in the last half of August. The test plots 

have, therofore, received treatment 4 to 6 times during cach growing scasone 

Emphasis has been laid on the summer treatment, since the so-called "wilt" 

generally bogins to appear in July. Dormant applications have not beon 

tested, since the possible effectiveness of fungicides was unknown, 

Results 

During and at the end of cach scason observations on the 

effectiveness of the various treatments have been made with care. Those 
observations have related primarily, of course, to the usofulness of cach 
fungicide in kceping down the general run of clm diseases included in the 
term "clm wilt," os uscd by nurserymen, But other questions have been kept 
in mind also, such as whether fungicides affect the prevalence of leaf 

discases and whether their use is generally bencoficial or deleterious to 
treos. These points are reported on below. 

1.--Control of "wilt" diseases, It was realized, when these tests 
were begun, that curing infections already present would be impossible, unless 

pruning should prove cffective. The measure of tho usefulness of cach 

treatment would lic in its ability to prevent the occurrence of now infcctionse 
Presumably, the relative values of the different fungicides would be detcrmined 

also by their relative degrees of success. Whethor complote cure and 
prevention could ‘be attained would be determined from combined fungicide and 

pruning treatments, Toble 1 on tho following page shows in bricf summary tho 

results now at hand. 

wii 



. ten Soe 
ike ea 

aes 

«temb ‘aikted i dee es mde haber 
eovoda 8) ‘oF takimts 4: co 
qu obam ak bas ecg got bb antemse Ed to owed iv ¢ re 

pods is ae a. 
ry? ibs Wy ve f eh at * ody ae ae rie . 

SBS seh att ou’ Rois Ytepinien oak w/tive a ak sid? ed 
si gud miwotolow ot ankinie oi att 13 oUiLogmr 6 

riPie ate a ty ie Mee S 7 a 
Ye yer ra esha ie read od . 

beunindtiia Ye0b wiicd o ef atae ‘abe histtue peheebaects 
sofotdune oat? elosottno ‘to Y em at en : BEET sone 

oe a ee \ mer Lee dane a Ba: 

dhiw, es ae oved eurtive ‘ ak daevow. ini anbabiind to aed ios <a 
sbotaook- tied vad. woot 'e 4¢ sbawom candy, ao, aoargroeiun ond ids 
meting OL 2.0% oitdvo bodawag baad goliag 08 4 aovi bo Piry sat, 1% 
ylirseeooes “aor! mo Eto Siqqa ‘to. Whine onmt.ectely tote TTEb al” 5 heir 3 
ofdtasog tao vid ttivoos oF ‘obnumy, i2000.. bal -pretic yrowe ‘niguod?d e <P 

Soraub Hani. : AP Ey: cham osow atash wtlun to snottooliqgA SOBATORD 
‘to del boat “i ot bitoLe hoog o ak ten gitiwords ‘te oldaqso oda bashasi 

odes of #2 o8 obam sow yuh to: cmbt ort Yo eotode eatsawh. Bl et0088 

Sa ahaacal daub 4s we p- Wob" 30 oge Re We : 
Hiss gomsl yietao to Yn! otk "ebeianon y cbom aS own sir tooo ia! a! 2843. 

mode ¥d dLovrodal foow 8 ylodomizong¢a xin’ bows £TOF ve Oe 
ately taod odf wiavaud * ho ALori veal ont al- okan gato¥- tent ae \ctiobton 
efosnvs xatwow fo: ab gichatsb > gomtd & of & ducetaose bévtanod abd to tt ao 

"Elin" noLLaowoe ‘SHY ou mts «itomt cond rogeme: ott vio £H5I opod and abes 
mood don ovad ib ES: jotiqaa taommed eyfel at a ogqa ot antgod ¥ 

etrwormlns asor vobiolgsst Yo aeomovitool'te ofdiseeq od? coats 

ot lveont 

, 5 Uti ai > 

olt no solv arte sido ‘qondas, dopo. Stee coat aid to ‘Sap: daiaac’ ge 
BOMT gotno aAtviw ob ats hood O¥ed, styominnost’ aioli c4% to second 

Pea to sdonlu'bs att’ oi} OF sos tdoe. Roget tamérg botalios vvad_anodg 
ott mt Bebulont ‘now: yonth mio ‘to aut Saspxmon ond! nino yatqoos!, ak obde 

dyed steed oval enolsudyp’ toto gui. _gnonpreéiwn-yo boty tin * tite aie? | 
‘tool Yo conolevorq dd? doo¥te eoblotagw?:tordsndw' ds Hore gosta bake a 

| @ gwolrotolob +o Latettenod yliawomg af oan thodt todsedw bao. BOR 
rl ceca ti esc aa ona. Ataibeg seed? > 

adoot oeods aodw (Dost! oo% sow : “980 be tin Sa ben te iettaoIr= sf 
seolay geldineogmt od bly ow “Pip ao1g Yhaowd.s nae. o. ut me, 

fopo. te seontvtory od? to onwenom-ont geese tt ee a bes roe a. 
eBinidostak won ‘to oonoravce odd daoyouq ‘opi gtAitdw edt BE otf next 3 
boaterodoh od bivow sobtois ight Serge: at8 : OS te adudy Ce ovebnto’t os exldg 3 * 

bis owe bduts we ORDEAL ..pea0Qous Idvedariiod ‘vtalot’ “abond ai 
bra obko tact boatdede mért benkertodob of Aivow bontaste of biueo aol 

ots Yume Iola mi awode ogcqg pakwolfot ole mo I oldat yadnontaotd 3 
ae ehand to wor 

a 



—
—
—
—
$
—
_
_
—
_
 
—
_
-
-
 

i 

osss 

| 

yooyo 

| 

00%8 

WO 

FOTOY 

| 

| 

| 

SPT 

yooud 

| 

oz 

| 

WO 

FOTOY 

| / 

ZSt 

| 

yoo 

| 

6IT 

| 

W410 

FOTOY 

| 

606 

Hoyo 

| 

OOLT 

xnvep.t0og 

| 

9LT 

yooyo 

| 

SL 

supunadg 

| 

LBT 

sutunad 

; 

pues 

xneepso0g 

| 

$2 

xnvepiog 

| 

a2 

| 

span 

| 

8r 

eee 

| 

1d 

| 

yoeyg 

| 

OOT 

sutumig 

| 

2eo 

| 

Zutunaid 

| 

| 

pues 

xneep.og 

| 

00¢ 

| 

xXNBEPIOg 

| 

‘ 

A
T
T
S
U
T
S
T
4
o
 

es
oy
g 

ij 
q.
U9
Ul
y 

Be
t]
, 

i 
J2
8A
0 

SO
SB
O 

,4
TT
M,
, 

UT
 

e
S
B
e
t
O
U
T
 

JO
 

4u
ed
 

r
a
g
 

|
 

“G
S6
T"
TS
6L
 

ST
eu

nz
 

es
Bo

st
p 

,9
TT
M,
 

e4
39

 
fq
 

q
u
e
s
e
a
d
 

i
 

‘ 
|
 

a 
ie

 
e
e
 

XI XI 

AT
 

OS
 

gS
 

8e
L 

PE
A 

OO
T 

9b
7 

GL
E 

v8
e 

TA
 

O
S
?
 

o
h
 

Te
er
 l
v
 

i | | i | 

‘Hs 

| | : ; 

vcd 

Th 

|
 

ST
S 

40Td 
—+ -— 

nn ee ee eee 

q
u
e
s
e
u
d
 

A
T
T
B
V
U
T
I
T
I
O
 

e
s
o
u
y
 

JO
AO
 

SO
SB
O 

,4
TT
M,
 

UT
 

|,
 

es
Be
so
ut
 

go
 

gu
eo
 

s
e
g
}
 a

e
 
e
e
 e
e
 e
e
 a
 
S
r
 

n
e
 

y
o
y
)
 |
 

f
e
a
d
s
 

o
a
)
 A
w
a
d
s
 

IN
FI
NS
 

UO
TA
BQ
0T
 

J
 

joey) 

BUTUNA 

Zutunad 

pu
s 

y
s
n
p
o
t
o
y
 

F
S
N
p
o
T
o
 

T
 

4yosyd 
S
u
t
u
n
 {
 

S
u
t
u
n
a
d
 

pu
es
 

y
s
n
p
o
T
o
{
 

4
S
N
P
O
T
O
 

J
 

ye
y)
 

4s
np

ot
o 

f
 

yqoeyy 
Z
u
t
u
n
I
 [
 sutunid pue angrtng 

qsnp 

A
N
F
T
N
S
 

U
o
t
T
{
z
B
q
o
T
 

J
 

q
u
s
S
U
u
z
B
o
l
T
 

II
A 

IH
FI
NS
 

M
O
T
A
O
T
E
 

|
 

TA
 

L
i
i
h
 

es
 

IT 

a | | 

~ 
° 
co 
A 

SU
OT
QO
OJ
UT
 

MO
U 

JO
 

Bd
OU
EL
IN
DI
O 

aY
4 

Su
TA

ZU
eA

eA
d 

UT
 

sq
uU

eU
T4

ae
dx

e 
jo

 
s
q
[
n
s
e
y
=
-
"
T
 

eT
qe

L 



=
 

P
 

f 
i
 

e
d
 

d
e
 

: 
s
e
e
 

rd
 

a
 

J,
 

7 

} 
. 

n
e
e
 

7 

satan 

» 

Titv 

4 

zi 

-“ Sree 

wy 
oy 
te 

rts 

a8 

‘
-
 

Bs
 

a
r
t
i
v
e
 
n
o
i
s
a
d
o
r
d
 

2 
g
a
:
 

(
a
p
 

de 
Y
a
t
e
s
 

* 
r
v
 

as 
feeds 

O
E
E
 

nr w
e
 

a
 

D
o
 

e
p
e
r
e
n
o
 

t
a
e
 

t
e
l
.
 

: 
: 

y
o
u
r
s
 

j
 

i
l
y
 

i 
So
er
i2
) 

ma yen aa ype ian Wb o D = SR a etl ae re OTN | Nitweete sy 
¢ y 

‘ 
‘ 



In general, the use of the sulfur dusts has been accompanicd 

by fewor now wilt infections than has the use of sprays. Flotation 

sulfur dust has been somewhat more effective then Kolodust, perhaps 

because it is composed of fincr particlos and gives a more cven coverage 

of the leaves. The data in table 1 indicate that Bordeaux is somewhat 

more cffective in roducing the number of cascs of wilt infection than are 

ecithor of the two sulfur sprays uscd. Neither sulfur spray proved 

materially effective in preventing the occurrence of now cases of wilt 

infection, 

2e--Control of leaf discasecs, Leaf diseases, particularly those 
that result in spotting, occur in varying amounts from one year to another, 

their abundance and severity depending largely on the prevalence of weather 

favorable or unfavorable to them. When present in severe amounts, they bring 
about heavy defoliation at a timo when the leaves should be building up a 
resorve supply of food materials and thus undoubtedly seriously influence 

Diagram I. The cffectivencss of cortain fungicides in reducing the 

amount of leaf=-spotting on clms by parasitic fungi in 1932, a season when 

this type of injury was exceptionally prevalent, 

Plots F Seaiaaeeeeeiieetieen 
ie) S7498 No Fmgicide r i 

\s 4,59 Flotation Sulfur Dust 

—__________ | 32,81 No Fungicide 
se] 6.65 Bordeaux Mixture 

en eh Le eee ee lLo ‘anenmen e133. 8. 
oo raceme +o etna oe 

—] 31.25 No Fungicide 
7.20 Bordeaux Mixture 

; 106.53 No Fungicide 

Seer a ink : am Se eed | eee Ses 

10) 10 20 30 40 60 80 100 120 140 

Average Number of Spots per Leaf 
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the growth of trees, They are generally more prevalent and abundant under 

nursery conditions, because of the short intervals between trees, the shade 

present, and the more moist atmosphere, 

The effectiveness of the fungicides used in our tests on the 

general prevention of leaf spottings is shown in the preceding diagram, 

which is based on data very carefully taken in 1932, a season of 

exceptionally severe leaf spotting, 

3e--General effect on growth of trees, In order to determine 

whether, aside from the control of disease, the use of treatments might 

have an effect on the growth of trees, the diameter of all trees, both 

under treatment and in check rows, was taken near the end of the 1934 

growing season, A reasonable sale price was established for the several 

diameters anda money value figured for all plots and treatments, The 

effect of the treatments can be expressed tentatively in terms of dollars, 

merely to show what may be reclized from the use of treatments in the hands 

of a nurseryman able to dispose of his stock at a fair price. The estimated 

money value for cach treatment is listed in table 2. 

Recommendations 

The results thus far obtained in our tests indicate that sulfur 

dusts can be recommended as practical for summer use, for the purpose of 
preventing new infections by the so-called elm "wilt" diseases. Sprays, 
especially the wettable sulfurs, do not, however, appear to be as practical 

for the same purpose, although good control may sometimes be obtained with 
them. Where the problem is the prevention of leaf spotting, any of the 

materials tested will give good results, but the use of dusts may offer 

some economies in eqiipment and time. 

Instructions 

1.--Application of dusts: Sulfur dusts may be applied with a 

small hand power duster until tho trees reach o height of 8-10 fect. 
Thereafter, a larger apparatus is necessary. Dust should be applied when 

the foliage is slightly moist, as in the early morning when dew is present 

or just after a light rain, Dusting whon no moisture is present gives poor 

adherence of the dust and may, moroover, result in burning of the leaves, 

2.--Bordeaux mixture must be sprayed onto the trees, Any sprayer 

thet develops sufficient power to force the mixture in a fine mist to the 

tops of the trees and give good coverage of both leaves and bark will be 
satisfactory. Both "3-3-50" ond "4-4-50" mixtures have boen used without 

injury to the leaves. 
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| Table 2.--Comparative estimate of money veluc of treated and untreated olm stock. 

4 | Sstimat “Amount ‘| Calculated 
ige of treos{ Original | Duration | of value | gained or gain or 

at start | number of cxperi-~ Troatment | in 1934 lost by loss per 

! of trees jment, years, j treatment 1000 trees 

[| 225 | Sulfur dust | $185.14 | $33.03 goin | $146.80 grin 
12th 225 "and pruning 159,82 7.71 gain 34.27 goin 
eason | 225 3% Pruning 138.17 13.94 loss 61.95 loss 

225 Check 152.11 

10th 100 Kolodust 108.67 42.45 gain 424.50 gein 
eason 100 a Check 66.22 

400 | Kolodust 76,95 -20 loss 200 loss 
3rd 400 " ond pruning 94.52 17.37 gain 43.42 goin 
cason 400 5 Pruning 87457 10.22 gain 25.95 gain 

400 Check 77.15 

200 Kolodust 132.40 95 goin 4,65 goin 
Srd 200 1" ond pruning 118.47 13.00 loss 65.00 loss 
ason 200 3 Pruning 108.82 22.65 loss 113.25 loss 

200 Check 131.47 

300 ‘ Bordeaux 132.42 22,05 loss 73.00 loss 
4th 300 i" and pruning 118.07 36.40 loss 121.33 loss 
eason 300 4 | Pruning 129.57 25.10 loss 83.67 loss 

500 | Check 154.47 

144 Bordeaux | 88.97 50,82 loss 214.05 loss 
Tth 146 "and pruning 88.97 30.82 loss 211.10 loss 

eason 140 as Pruning | 82.82 36.97 loss 264.07 loss 
146 Check 119.79 

. 257 eae 142.60 | 22.15 gain 97.07 gain 
_ 2nd 237 "and diseased 138.85 19.68 gain 83.03 gain 
season trees romoved 

257 3 | Diseased trees 173.40 | 54.23 gain 228.81 goin 

| romoved | 
237 | Chock Ir, 119617 

9th 576 3 Bordeaux 577260 66.82 gain 116.01 ggein 

season 576 Check 510.78 

257 Sulfur spray 145.80 26.65 goin 112.36 gein 
end 257 "ond diseased 161.40 42.24 gain 178.18 gcein 

‘scason 5 trees romoved 
257 Check 119.17 

_ 9th 576 Sulfur spray 470.90 39.88 loss 69.23 loss 
‘scason 576 3 Check 510.78 

3rd 1000 Koloform 427.75 46.55 gain 46,55 ggin 
season 1000 3 Cheek 381.20 

3rd 347 Koloform 143.82 {| 15,45 gain 44,52 goin 
eason 347 [<3 | Check 128.37 

Treated for 2 seasons, data taken at end of 3rd season, **troeated for 1 season, data 

‘taken at ond of Srd scason,. ***troated for 3 seasons, data taken at end of 4th season. 
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3.--Dry wottoable sulfurs are received in the form of dust. 

They are readily mixed with water, the proportions roquired boing 
indicated either on the container in which they are received or in 
instructions furnished by the manufacturers, We have used 15 pounds of 

Koloform to 100 gallons of water and 7 pounds of dry wettable flotation 

sulfur to 100 gallons of water. 

4,--Times for applications, For the control of the "wilt" 
diseases, not less than 4 applications should be made each summer, 
Preferably, the first should be made as soon as the first foliage is 
out and solidly formed, Subsequent applications may be made at even 
intervals, spaced according to the number of applications planned but 
also with duc respect to heavy rains, which tond to wash off both sprays 

and dusts. 

When control of leaf spotting is especially desired, applications 
of cither sprays or dusts should be made with reference to new leaf growth, 

care being taken that new leaves be not left unprotected very long. 

Applications at 3 week intervals are recommended. 
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