'I"r | |~.'L.[.i:l-;: T

University of Tennessee, Knoxville

TEHHEEE‘:E-E - Trace: Tennessee Research and Creative
SR Exchange

Bulletins AgResearch

10-189S5

Some Experiments with Fungicides on Peach
Foliage

University of Tennessee Agricultural Experiment Station

Follow this and additional works at: http://trace.tennessee.edu/utk _agbulletin
& Part of the Agriculture Commons

Recommended Citation

University of Tennessee Agricultural Experiment Station, "Some Experiments with Fungicides on Peach Foliage" (1895). Bulletins.
http://trace.tennessee.edu/utk_agbulletin/24

The publications in this collection represent the historical publishing record of the UT Agricultural Experiment Station and do not necessarily reflect
current scientific knowledge or recommendations. Current information about UT Ag Research can be found at the UT Ag Research website.

This Bulletin is brought to you for free and open access by the AgResearch at Trace: Tennessee Research and Creative Exchange. It has been accepted
for inclusion in Bulletins by an authorized administrator of Trace: Tennessee Research and Creative Exchange. For more information, please contact
trace@utk.edu.


http://trace.tennessee.edu?utm_source=trace.tennessee.edu%2Futk_agbulletin%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
http://trace.tennessee.edu?utm_source=trace.tennessee.edu%2Futk_agbulletin%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
http://trace.tennessee.edu/utk_agbulletin?utm_source=trace.tennessee.edu%2Futk_agbulletin%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
http://trace.tennessee.edu/utk_agresearch?utm_source=trace.tennessee.edu%2Futk_agbulletin%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
http://trace.tennessee.edu/utk_agbulletin?utm_source=trace.tennessee.edu%2Futk_agbulletin%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1076?utm_source=trace.tennessee.edu%2Futk_agbulletin%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
http://agresearch.tennessee.edu/
mailto:trace@utk.edu

UNIVERSITY OF TENNESSEE

Agricultural Experiment Station

BULLETIN

o2

Vor. VIIL OCTOBER, 1895. No.

Some Experiments with Fungicides on Peach Foliage.

Bulletins of thi”s Station will be sent, upon application, free of charge, to any

Farmer in the State.

KNOXVILLE, TENNESSEE, U, S. A,



Bulletins of this Station will be sent, upon application, free of charge, to any
Farmer in the State.

THE AGRICULTURAL EXPERIMENT STATION

OF THE UNIVERSITY OF TENNESSEE.

CHAS. W. DABNLEY, Jr., I'RESIDENT.

EXECUTIVE COMMITIER:

“M, P, JARNAGIN, JOSEPH W. ALLISON,
0. P. TEMPLE, ] W. H. JACKSON,
HUGH G, KYLE. - ’
TREASURER: ‘ SECRETARY:
JAMES COMFORT, . J. W, GATUT,

THE STATION COUNCIL IS COMPOSED OF ITS OQFFICERS:

Dr. CHAS. W, DABNEY, JR., President.
CHAS. F. VANDERFORD, Secretary.
R. L, WATTS, Hortleulturlat,-”

J. B. McBRYDX, Chemist.

S, M, BAIN, Botanist.

C. B, CHLAMBLISS, Entomologist,
CHAS. A. MOOLRS, Assistant Chemist,
CHAS. H. WHITE, Librarian.

J. L. SPINKS, Farm Mansager.

The Station has facilities for analyzing and testing fertilizers, cattle foods,
milk and dairy products; seeds, with reference to their purity or germinating
power; for identifying grasses and weeds, and studying forage plants; for
investigating the diseases of fruits and fruit trees, graing and other useful plants.

The Station Bulletins and Reports will be sent, free of charge, to any farmer
within the State.

Packages by express, to receive atbention, should be prepaid.

All communications should, be addressed to the

SECRETARY QOF THE
AGRICULTURAL EXPERIMENT STATION,
Kwoxvinie, TeNN.

K& The Experiment Station building, containing its offices, laboratories
and museum, and the plant-house and horticultural department, are located on
the University grounds, fifteen minutes walk from the Custom House in Knox-
ville. The Experiment farm, stables, milk laboratory, ete., are located one
mile west of the University, on the Kingston pike. Farmeps are cordially
invited to visit the bnildings and experimental grounds.

Bulletins of this Station will be sent, upon application, free of charge, to any
Farmer in the State.
#*Died, May 12th, 1895,




SOME EXPERIMENTS WITH FUNGICIDES ON PEACH
FOLIAGE.

SAMUEL M. BAIN, BoTANIST.

Harly in the present season some experiments were begun on peach
rot in the orchard of Mr. J. W. Patton, at Cleveland, Tennessee. Tests
were made with the standard Bordeaux mixture, with and without
London purple, and ammoniacal copper carbonate. Some hope of
success was entertained with respect to the Bordeaux and London
purple mixture, for no less than three investigators have reported that
this mixture has no injurious effects on peach foliage, while others
found serious damage vesulting from the use of the Bordeaux alone.
It was soon found, however, that there was no prospect of success with
the mixtures employed. As a result of one application of them most
of the leaves fell. It was plain that the more fundamental problem of
finding a fungicide that is unot ‘destructive to peach foliage must be
golved before any hope of success in this method of combating the
rot can be entertained. A new series of experiments was, therefore,
undertaken with the hope of contributing something toward the solu-
‘tion of this question. While the work is not complete, it was thought
best to put on record the results of the experiments, together with a
detailed description of the method of performing them.

The results reported by different investigators as to the effect of
fungicides on peach foliage are conflicting ; and since they were made
with care, the only conclusion is that the behavior of the foliage
treated with fungicides varies in different sections of country or under
different conditions, Much of the reported diversity of behavior is
probably due to the varying degrees of purity of the chemicals com-
posing the mixtures, as well as to the different methods.of compound-
ing them. Gillette! and Kilgore? found no injury resulting from the
application of London purple in a standard Bordeaux mixture, no
counter tests being made with the Bordeaux alone. In his experi-
ments on peach rot, Chester® found serious damage to the foliage as a

result of spraying with several fungicides, including ammoniacal -

copper carbonate and Bordeaux mixture. He records less injury from

1 Experiments with Arsenites, lowa Exp. Statlon, Bull. No. 16, pp. 418, 417,
2 Comblnation of Arsenites with Fungicides, N. C. Exp. Station, Bull, No. 77b, pp. 8-11,
3 Can Peach Rot be Controlled by Spraying ¢ Del, Exp. Station, Bull, No. XIX,
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the latter, Lodeman! reports injury from ammoniacal copper car-
bonate, but none from Bordeaux, with or without London purple It

is interesting to note, in the light of the experiments recorded in thig
‘ bulletin, that Chester-used a neutral Bordeaux, while othew who found
no injury to the foliage used the standard.Bordeaux, containing four
parts of lime to six parts of copper sulphate. Theoreucally, 6 parts
of copper sulphate would be neutralized by 1.3 parts of quicklime.
In an experiment made by the writer with commercial copper sulphate
and fresh quicklime,1.62 parts of lime neutralized 6 parts of the sulphate.

The standard Bordeaux properly made is strongly alkaline, and itis
possible that the neutral Bordeaux used by Chester in Delawme and
found to injure foliage would have had the same effect in New York,
Towa, or North Carolina.

Besides testing the effect on the foliage of the fungicides in com-
mon use, made according to the usual methods, an attempt was made
to determine the effect of their by-products and of the isolated copper
compounds on the foliage. These were applied at the same time with
the regular fungicides, in order to test their relative injurious effects.
The list of these mixtures, with the method of making them, ig here
given, The same numbers are assigned them as were used in labeling
the leaves in the field.

1. NpuTrAL BorpEaux.—In 100 cc. of water was dissolved 1.79 g,
of copper sulphate; then just enough milk of lime added to give an
alkaline veaction with phenol phthalein, This is at the rate of six
pounds copper sulphate to forty gallons water.

9. Borpraux with Lo¥poN purPLE—To 100 cc. of 1 was added
075 g. of London purple.

3. DORDEAUX TREATED WITH CARBON DIoxIpE,—Through 100 cc. of
1 a current of carbon dioxide was passed until the blue color changed
to'a distinct green.

4. BORDEAUX TREATED WITH CARBON DIOXIDE THEN MIXED WITH
Lonnon purrLE.—To 100 cc. of 3 was added .075 g. London purple,

5. BORDEAUX AND LONDON PURPLE TREATED WITH CARBON DIOXIDE.
—~Through 100 cc. of 2 a current of carbon dioxide was passed for
some time.

6. Corper rYDROXIDE.—To a solution of 1.79 g. copper sulphate
in water was added a small quantity of ammonium chloride2 To
this was added 4 slight excess of potagsium hydroxide. The precipi-
tate was washed by decantation with distilled water until the washings
ceased to form a precipitate with silver nitrate or to react with phenol
phthalein,  The cleaned precipitate was applied in 100 cc. of water.

1 Test of some Fangleides and Insecticides upon Peaeh Follage, Cornell Exp. Station, Bull.
Nn, 60, pp. 230, 281, 295,

2 Roscoe and Schorlemmer, Treatise on Chemlistry, Vol 1I, pt. I, p, 351,
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7. CoPPER-DICUPRIC HYDROXIDE.—To & solution of 1.79 g. copper
sulphate in water, an excess of potassium hydroxide was added. This
was then boiled for ten or fifteen minutes, and washed until free from
alkali. The black precipitate was added to 100 cc. of water.

8. Corper CarBONATE.—To a solution of 1.79 g. copper sulphate
was added sodium carbonate as long as a precipitate formed. This
was washed until washings failed to react with barium chloride, and
added to 100 cc. of water.

). AMMONIACAL COPPER CARBONATE.! —To0 8 was added nearly
enough ammonia to dissolve the precipitate; the whole then diluted
to 500 cc.

10.  AMMONIACAL. COPPER CARBONATE WITH LONDON PURPLE.—~—To
100 ce. of 9 was added .075 g. of London purple.

11, BORDEAUX MADE WITH EXCESS OF COPPER SULPHATE.—To solu-
tion of 1.79 g. copper sulphate in water was added just enough milk
of lime to produce alkaline reaction with phenol phthalein; then a
large excess of copper sulphate was added. The precipitate was then.
washed free of sulphates and diluted with 100 cc. of water,

12. BORDEAUX FOLLOWED BY MILK OF LiME.~The neutral Bordeaux
was applicd to leaves, and in about 24 hours was followed with an
application of milk of lime.

13. DBORDEAUX TREATED WITH CARBON DIOXIDE AND WASHED,—The
precipitate obtained in 3 after passing carbon dioxide was washed free
of sulphates.

14. Wasnip Borbraux.—The precipitate obtained in 1 was washed
until no precipitate formed with barium chloride, and then applied
in 100 cc. of water. .

15, Auxavixe BorDEAUX.~—To 1 was added a large excess of milk
of lime. ' ‘

16, Basic coppER suLPHATE.—To solution of 1.79 g copper
sulphate in water enough potassium hydroxide was added to neutral-
ize the sulphate, then copper sulphate added in excess and the precipi-
tate washed free of sulphates.

18. Carcruy suLpHATE—The same quantity of milk of lime as
required to neutralize 1.79 g. of copper sulphate was treated with dilute
sulphuric acid untit it gave a neutral reaction. This was diluted to
100 ce. . '

19, CALCIUM SULPHATE AND CALCIUM caRBoNATE—To 18 was added

1 By an error in cnlculation here this fungiclde was made too etrong. Assuming that nor-
mal copper carbonate is formed when sodinm carbonate is added in excess to copper sulphate,
the proportion of copper carbonate was about 11b. to 50 gallons of water. The geveral conclu-
sions reached in this bulletin are not affected, however, since trecs spreyed in the spring"of 95
with ammon. cop. earb,, containing 1 oz. carbonate to 9 gallons water, revealed great injnry
to their foliage as the result of one application. ) -
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a small quantity of calcium carbonate freshly precipitated from cal-
cium chloride with sodium carbonate and washed.

20. ('ALCIUM S8ULPHATE AND CATLCIUM HYDROXIDE.—To0 18 was added
a little milk of lime. ‘

92. Mk or tivE—~Thin enough to apply as a spray.

23, CoppER HYDROXIDE AND LIME.—~-Copper hydroxide was prepared
as in 6. To this a small guantity of milk of lime was added.

24, (COPPER HYDROXIDE AND CALCIUM §ULPHATE.—To 6 was added a-
small quantity of calcium sulphate prepared as in 18.

25. CoPPER HYDROXII'E WITH SULPHATE AND HYDROXIDE OF LIME.—
To 6 was added caleinm sulphate and milk of lime. This is a syn-
thetic Bordeaux.

26. CoOPPER HYDROXIDE WITH SULPHATE, HYDROXIDE, AND CARBONATE
or LiMe.—To 6 were added these three compounds of lime prepared as
above, .

29 BORDEAUX WITH SODIUM CARBONATE~—To 100 ce, of 1 were
adided 2 g. of sal soda. oo :

30. QuaDRUPLE STRENGTH BorpEAUX.—~To a solution of 7.16 g. of
copper sulphate in water milk of lime was added until a distinet blue
color was observed. There was doubtless a considerable excess of
lime in the mixtura thus made, which would account for its producing
less injury to the foliage than the normal Bordeaux.

3l. BorpEAUX (1) TREATED WITH A CUKRRENT OF AIR FOR A LONG
TTME, .

36. Carcium cARBONATE.—A- thin milk of chalk made asin 19.

METHOD OF CONDUCTING THE EXPERIMENTS,

The various imixtures were applied as a spray with an ordinary
toilet atomizer, care being taken to spray both sides of the leaves
thoroughly. Ten trees were employed for experimental purposes.
Helthy twigs were labeled with ordinary nursery labels, marking off
ten leaves from the distal end. Thus, with each of the above mixtures,
100 leaves were sprayed, ten on ten different trees. At the same time
a set of untreated leaves was labeled for control. Applications of the
sprays were made June 20 and 21; and July 5 and 6.

The object of treating several of the mixtures with carbon dioxide
was to get evidence as to whether any reaction occurs between the

_chemicals composing the fungicides and the carbon dioxide of the air,
?esulting in the formation of compounds injurious to the foliage. It
is quite clear, however, as shown by the results tabulated below, that
the injnry to the foliage cannot be estimated as a mathematical quan-
tity. Although in a general way some of the mixtures did not cause
thg leaves to fall as soon as others, the difference in many cases, such
a8 in those mixtures applied with and without previous treatment with



carbon dioxide, is so slight that no accurate estimation of their relative

39

injurious effects can be made.

In the following table are given the results of the application of the
various mixtures as shown by the number of leaves remaining in each
case from the 100 originally treated. Observations were made June

29; July 8 and-94 July 18; and September 25. .
£Q. B0 &0 th
5 2 2 A
= 2 2 -
5] T < a8
S |52 |8 |8
B Hoa . =
oo | 22 |8
ko
2E | 38| 85 |35
H He = Ha
1. Neutral BordeauX.,........ ..o vvvernunn, e 08 20 0] 0
2,  Bordeaux with London purple.................... 97 18 0 0
3. Bordeaux treated with carbon dioxide............ 100 19 0| 0
4. Bordeaux treated with carbon dioxide, then mixed| - .
with London purple............. .......0ohe. a9 | 10 0| 0
5. Bordeaux and London purple treated with carbon : .
dioxide ... .o e s 94 17 .11 0
6. Copper hydroxide........... [P e 99 26 0] 0
7. Copper-dicdpric hydroxide...................... 05 210 0] 0
8. Copper carbonate.......c.ooveivniiiiiiiiiii s 88 2 0 0
9. Ammoniacal copper carbonate................... 97 45 12| 8
10, Ammon. copper carbonate with London purple. 83 14 0| 0
1., Bordeaux made with excess of copper sufphate.. 1 94 18 0| 0
12, Bordeaux followed by milk of lime............... 100 84 52| 8
13. Bordeaux treated with carbon dioxide and washed; 8 10 0| 0
14. Washed Bordeaux............oo0vvuinn v 94 16 0| 0
15. Alkaline Bordeaux............c.coviiiivnivnnnn 100 98 95 | 51
16. Basic copper sulpbate................ooiiiin 95 6 "0 0
18. Qalcium sulphate...................... .00 ool 1001 100 98 | 41
19. Calcinm sulphate and calcium carbonate.........| 100 | 100 | 100 | 38
20. Calcium sulphate and calcium hydroxide......... 100 | 100 | 100 | 32
22, Milkof lime......cvviiiiin it ens 97 96 06 | 80
23. Copper hydroxide and lime..................o000 100 98 81| 3
24, Copper hydroxide and calcium sulphate.......... 89 9 0 0
25. Copper hydroxide with sulphate and hydroxide of]
0 99 96 78| 0
26. Copper hydroxide with sulphate, hydroxide, and
carbonate of lime............c..coiiiiin a7 82 6L]| 0
290. Bordeaux with sodium carbonate................. 100 28 0 0
30. Quadruple strength Bordeaux............ R 100 92 371 0
31. Bordeaux treated with a current of air........... . 90 15 0|l 0
36. CQalcium carbonate.............ccvvvinrnen 100 99 96 | 38
(073112 o) F R a9 98 91 | 80
-CONCLUSIONS.
8o far as these results go, I think the following conclusions are
justified :
1. That the injury to peach foliage by the neutral Bordeaux mix-

ture and ammoniacal copper carbonate is increased by applying with
London purple,
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9. That of all the copper compounds and mixtures tried, a Bor-
deaux mixture containing a large excess of lime does least injury to
the foliage, apparently producing none at all; that lime following the
neutral Bordeaux after one day reduces the injury, but not so
effectively.

3. That none of the lime compounds of the Bordeaux mixture
(including the hydroxide), formed either before or after its application
to the leaves, are injurious.

4. That copper-dicupric hydroxide and the hydroxide, carbonate,
and basic sulphate of copper are more injurious to peach foliage than
the ordinary Bordeaux mixture.

5. That the injury to the foliage by the neutral Bordeaux cannot
be prevented by rendering it alkaline with sodium carbonate. ‘

8. That the injury caused by copper hydroxide, like that caused
by the Bordeaux mixture, may be greatly reduced by adding milk of
lime, or by adding milk of lime with the carbonate or the sulphate of
lime, or with both; but the sulphate of lime will not diminish the
injury.

The actual amount of lime added to the neutralized Bordeaux
mixture was not determined ; but it cannot have been less than one
pound to ten gallons. In the light of the results given in this
bulletin, the following formula is suggested for a Bordeaux mixture
to be used on the peach

Copper sulphate........... AU ... 6 pounds.
Quicklime ............ .. o oL 8 pounds.
Water ............ I 50 gallons.

® 8 HEWMAN & 00, PRINTENS ANR RINPERS, RNOXYILLE
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