
Russeting of Bartlett Pears 
experiments in 1953 indicate some factor other than 
copper in fire blight control is cause of russeting 

R. W. Harris and W. H. Griggs 

Copper dusts-applied to Bartlett pear 
trees during the blossoming period- 
were not the primary cause of fruit rus- 
set, during the 1953 season. 

Application of copper dusts has be- 
come a standard practice for the control 
of fire blight. Usually, Bordeaux sprays 
-l&l,&lOO-or copper-lime dusts- 
10-90 or 20-80-at 10 to 30 pounds per 
acre are applied at 5- to 7-day intervals 
during the blossom period, beginning at 
25% to 307c, full bloom. The number of 
applications varies from one to as many 
as a dozen. 

It has been thought that the copper 
in the fire blight treatments was largely 
responsible for the russeting during cer- 
tain seasons. This russeting is associated 
with the lenticles, or small openings, in 
the epidermis, or skin, of the fruit. 

To ascertain whether pear russeting 
could be attributed to copper applica- 
tions during bloom, three experimental 
plots were established in 1953 in a Sac- 
ramento Valley Bartlett pear orchard. 

The first plot received copper-lime 
dusts-20-80-at the rate of 25 to 30 
pounds per acre, when the orchard was 
dusted by the regular farm duster ac- 
cording to the standard schedule devel- 
oped for that particular orchard. For the 
study, branches with 20 to 60 blossom 
clusters were bagged-with large silk or 
muslin bags-for various intervals dur- 
ing the blossoming period. Some bags 
were moved between dustings so certain 
branches were protected from single 
dustings or various combinations of 
dustings. Each treatment was replicated 
five fimes. An unprotected branch in 
each tree was selected as a check for com- 
parison with the bagged branches. 

A few days prior to the first commer- 
cial picking, samples of ten fruits per 
branch were collected and taken to the 
laboratory where they were rated accord- 
ing to their relative amounts of russet- 
ing. Fruits from branches which were 
protected-bagged-during all five, the 
last four, or the last three dustings 
showed significantly less russet than 
those which were exposed during all the 
dustings. The same was true-although 
to a lesser extent-of fruit protected dur- 
ing the first three, first four, or the last 
two dustings. 

The 1953 blooming period was un. 
even and extended for about five weeks 

The Effect of Copper and Streptomycin 
Dusts in Blight Control on Russeting of 

Bartlett Pears. 

topper-lime dusts Degree of' 
lenticil 
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7 1  Exposed, not bagged - Protected by bagging 

1. Russet rating: 1-Very little russet. 
2-Little to 10% of surface russeted. 
3-10 to 20% of surface ruwted. 

-three weeks longer than normal. This 
complicated the blight control program 
and lengthened the period that copper 
protection was needed. At the time of the 
third dust application-on April &- 
there were buds in the pink bud stage, 
flowers in bloom and petal fall, and even 
some fruits as large as .7/g'' in diameter. 
These various stages of fruit development 
were not segregated, so it was not pos- 
sible to determine the effect of protecting 
the blossoms or fruit at different stages 
of development. 

The greatest amount of russeting oc- 
curred on fruits on branches exposed 
late in the bloom period, when many of 
the fruits were up to I/z" in diameter. 
It would appear that copper dust-in 
this plot-was an important factor in 
causing fruit russet and that the dusts 
applied late in the blossoming period 
caused more russet than the earlier ap- 
plications. 

The second experimental plot was es- 
tablished to check the effect bagging 
might have on the amount of russeting 
when no copper dusts were applied. A 
block of approximately 250 pear trees 
separated from the main orchard by a 
30' levee was left with no application 
of copper dust. Branches on five trees 
were bagged for the fifty-day period in 
a manner similar to those in the first 

Bagging some of the branches on check 
trees-which were not to be copper 
dusted-made it possible to determine 
the effect of protecting the blossoms and 
fruit from the weather-or some other 
russet-causing agent. Unfortunately, 
blight developed to such proportions in 
this check block that on May 21 a Bor- 
deaux spray-5-5-50-was applied at 
the rate of 1,200 gallons per acre. The 
spray was applied two weeks after all 
the bags had been removed, so all of the 
fruit in this block was exposed to the 
copper-containing spray. 

In spite of this late spray, the fruit on 
those branches which had been covered 
develoDed sienificantlv less russet than 

plot. 

fruit Ghich hid been ixposed. 

set were just as great as those between 

in the first plot. Therefore, copper-in 
the Bordeaux spray, and there was no 

Concluded on page 16 

* Russet of protected fruit Significantly less than unprotected 

"*  Russet of protected fruit significantly less than unprotected 

The differences in the amounts of rus- 

the protected and the unprotected fruit 

(5% level). 

(1 % level). 
2. Bordeaux spray (5-5-50) applied to a11 trees on May 21. 
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RUSSETING 
Continued from page 6 

other copper applied-was not the pri- 
mary russet-causing agent in this block. 

In the third experihental block-of 
302 trees, established to study the effec- 
tiveness of streptomycin dust in the con- 
trol of fire blight-blossoming branches 
were bagged as in the other blocks. The 
third block received no copper dust, but 
streptomycin dust was applied in seven 
treatments-with the last on May 14. 

Samples of both protected and exposed 
fruit from the streptomycin-treated block 
showed less russet than did the exposed 
fruit from the second-and adjacent- 
block which received one copper-the 
Bordeaux-spray or the first plot which 
received five dustings. 

The fruit in the streptomycin-treated 
block was as free from russet as the av- 
erage pears from the protected branches 
on the trees in the copper-treated blocks. 
Should streptomycin prove to be effective 
in the control of blight, it appears to 
show promise in reducing the incidence 
of russet. 

Pears which developed on branches 
protected by bagging showed less russet 
than similar fruit on unprotected 
branches. This was the case in the check 
plot, where no copper was applied until 
after the bags were removed, as well as 
in the plot receiving five copper dustings. 
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Therefore, it is apparent that some fac- 
tor or factors other than copper was the 
primary cause of fruit russet. 

Trials to determine the cause of rus- 
seting of Bartlett pears are to be con- 
tinued. 
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ered significant, however. On the mash 
rations there was no difference in pro- 
duction between those hens fed barley 

and those fed corn. Egg weights and shell 
thickness were the same in all groups. 
On the basis of efficiency-pounds of 
feed per dozen eggs-all groups were the 
same. 

A high corn ration appears to have no 
advantage over a high barley ration as 
far as egg production is concerned. 

The chief factor influencing the choice 
of these grains in an all-mash ration 
would appear to be the cost of the grain. 

D. W .  Peterson is Assistant Professor of 
Poultry Husbandry, University of  California, 
Berkeley. 

Phyllis A .  Zweigart is Senior Laborntory 
Technician in Poultry Husbandry, University 
of  California, Berkeley 

The above progress report is based on Re- 
search Project No. 677-03. 

DONATIONS FOR AGRICULTURAL RESEARCH 
Gifts to the University of California for research by the Division of Agricultural Sciences accepted in January, 1954 

BERKELEY 

American Cyanamid Co. . . . . . . . . . . . . . . .  .15# 25  % wettable parathion 
45" 25 % wettable malathion 

For mite control investigations on apples and pears 
California Spray Chemical Corp.. . . . . . .  10 gal. Ortho Dieldrin 1.5 spray 

50s Ortho Dieldrin 1.5 dust 
For tomato investigations 

Food Machinery & Chemical Corp., Niagara Chemical Division 
10 gal. Endothal 
Yz gal. Multifilm L 

For thistle weed control 
200" 10% DDT 2 %  Lethane 384 dust 

For tomato investigations 
Geigy Agricultural Chemicals. . .  .15# 25% wettable powder of Diazanon 

For experiments on insect pests of roses 
Neil MacLean & Co.. ......................... .36* methyl bromide 

For soil fumigation to control Verticillium wilt 
National Preservers Association. ......................... $2,250.00 

For research on color of strawberry preserves 
Norsk Hydro of Norway. . . . . . . . . . . . . . . . . .  . 9  tons calcium nitrate 

6 tons Viking brand urea 
For large scale fertilizer plot tests 

Rohm & Haas Co.. . . . . . . . . . . . . . . . . . . . . . . .  .loo* 10% perthane dust 
For tomato investigations 

Shell Chemical Corporation. . . . . . . . . . . . . . . .  12.8 tons ammonium sulfate 
For large scale range fertilizer test plots 

U. S. Public Health Service. . . . . . . . . . . . . . . . . . . . . . . . . . .  .$15,000.00 
For research on the nutritional effects of stress 

DAVIS 

Ames Company, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10,500.00 
For expanding investigation on liver function in health and disease 

Armour & Company, Research Division. . . . . . . . . . . . . . . . . .  .$2,500.00 
For research in field of poultry meat technology 

California Cattlemen's Association. ......................... $500.00 
Experimental project on c m l e  fattened on a typical California ration 

and Midwestern ration with corn as main concentrate 

Dow Chemical Company . .  .One 28-gallon drum Dowfume W-85 
Leaf and Yellow Mosaic of grapes 

Essick Mfg. Co.. . . . . . . . . . . . . . . .  .Self-propelled high clearance sprayer 
For research in agricultural engineering 

8. L. Sarett ........................................... $3,500.00 
For research in the field of utilization of egg solids 

E. J. Shabart, M.D. One Bausch and Lomb May Ophthalmoscope 
For study in veterinary ophthalmology 

Shell Chemical Corporation, Agricultural Chemicals Division. . $1,000.00 
For research on insecticides 

Western Condensing Company. ......................... .$3.000.00 
For research on the use of soybean products in animal feeds 

RIVERSIDE 

California Spray Chemical Corp.. ......................... $500.00 
For soil investigations with lindane 

Randall Nurseries . . . . . . . . . . . . . . . .  .5  avocado trees 

Rohm & Haas Co.. .......................... 
For evaluation of experimental insecticides 

Shell Chemical Corp., Agricultural Chemicals Division. . . . . . . .  $2,000.00 
For research on effectiveness of Endrin and Dieldrin as soil insecticides 

vocado work 

I 
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