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PURPOSE OF INVESTIGATION. 

In the spring of 1915 a cooperative study was undertaken in the 
United States Department of Agriculture to ascertain the amounts 
of arsenic, lead, and copper remaining on fruits and vegetables 
treated with poisonous sprays. The spraying was done under the 
direction of the Bureau of Entomology and the Bureau of Plant 
Industry, and the chemical work by the Bureau of Chemistry. The 
plan was to spray various fruit trees and vegetables according to 
accepted schedules, and also with excessive amounts of material to 
determine how much of the metals may be present under adverse 
conditions. In case the investigation showed that poisonous metals 
remained on the fruit in amounts which might prove injurious to 
the consumer, the results would constitute a basis for so changing 
or regulating the spraying schedules as to eliminate this danger. 

RESULTS OF PREVIOUS INVESTIGATIONS. 

Arsenical compounds first appeared as insecticides in the United 
States (63)? about 1860, when Paris green was used to check the 

1 Credit is due to John Q@. Fairchild and w iibur A. Gersdorff for assistance in the shel tical work re- 

ported in this paper. 

2 Figures in parentheses refer to Literature Cited, pp. 58 to 66. 
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ravages of the Colorado potato beetle. In 1872 Le Baron (70) sug- 

gested the application of Paris green to fruit trees to combat the 
spring cankerworm, but Lodeman (75) states that only a few of the 
most progressive orchardists adopted arsenical spraying against 
the codling moth until after the establishment of the State agri- 
cultural experiment stations resulting from the passage of the Hatch 
Act in 1887. 

The question soon arose as to the possible danger to the consumer 
from the use of potatoes the vines of which had been treated with 
a poisonous compound, such as Paris green. One of the first in- 

vestigators of this subject, Kedzie, in 1872 (64) and 1875 (65), con- 

cluded ‘‘that there is but very little danger of the potato tuber 
being poisoned so as to endanger the health of the consumer. Ar- 
senic is equally deleterious to the vegetable as well as the animal 
system. If added in dangerous quantity to the plant, the plant 
dies, no potatoes are formed.’’ McMurtrie (78) detected no arsenic 

in potatoes which had been subjected to applications of Paris green. 

Lodeman (75) states that London purple was recommended as 
an insecticide in 1877. Cook (26), who sprayed apple trees on 
May 25 and June 20, 1880,.at the rate of 1 pound of London purple 
to 100 gallons of water, reported that 100 blossom ends cut from the 
sprayed trees on August 19 showed no trace of arsenic. He proved 
also (27) that it took but a very small amount of the arsenites to 
kill potato beetles, currant slugs, and cabbage caterpillars, and 
discovered that the poison was retained on plants sheltered from 
rain for 10 to 20 days. He concluded that it was safe to use Paris 
green or London purple on trees the fruit from which would not be 
eaten for four or five weeks after the application. 

Wheeler (132), in 1888, reported that 1t was safe in California, where 
rainless summers prevail, to spray vines with Paris green. When the 
vines were sprayed with 1 pound of Paris green to 16 gallons of water, 
“ten times as strong as the solution recommended for general use,” 
Rising (114), the State analyst, found only traces of arsenic on the 
grapes and none in the wine made therefrom. 

Objection was offered to the use of arsenicals, on the ground that 

they frequently caused more or less injury to the foliage. Gillette 
(58), however, found that “lime added to London purple or Paris 

green in water greatly lessens the injury that these poisons would 
otherwise do to foliage.” Weed (129) recommended applying 
insecticides and fungicides together, and Gillette (58) showed that 

London purple can be used at least eight or ten ‘times as strong 
without injury to foliage if applied in common Bordeaux mixture 
instead of in water. Gillette (59) stated, in 1891, that a mixture of 1 

ounce of Paris green’to 100 ounces of flour was the most effectual 
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ce remedy against the cabbage worm, applying “just enough to make a 
slight show of dust upon the leaves.’ These discoveries were quickly 
adopted in practice, and arsenicals were generally accepted as the 
best destroyers of external chewing insects. 

The most important insecticides recommended, other than Paris 
green and London purple, were Scheele’s green (113) in 1875, white 
arsenic plus lime (67) in 1891, and lead arsenate (40) in 1893. Until 
recently Paris green and lead arsenate have been the most extensively 
used, but calcium arsenate, now on the market, promises to become 

one of the leading arsenical insecticides. 
The use of Bordeaux mixture originated in France near the city of 

Medoc. Viticulturists noticed that the vines near the highways, 
which had been sprinkled with a paste of milk of lime and copper 
sulphate to prevent thieving, did not suffer from mildew. Prof. 
Millardet, in 1882, attributed the beneficial action to copper, and later 
proposed a mixture of copper sulphate, lime, and water, since known as 
Bordeaux mixture (88) (89). The mixture was immediately accepted 

not only in France but in the United States, where F. Lamson 
Scribner (116) was probably the first to publish a formula for it as a 
result of the work in France. Its use has been extended to the preven- 
tion of so many plant diseases that to-day it is perhaps the most 
important fungicide. 
When copper compounds were recommended as fungicides, the 

question arose as to whether or not spraying with them would leave 
a dangerous amount of copper on the grapes or in the wine. 

Perrett (107) stated, in 1885, that there would be no danger of 

introducing copper into wine made from grapes sprayed with copper 
salts, because the hydrogen sulphid formed during fermentation 
would precipitate the copper as the insoluble sulphid. Quantin (111), 
in 1886, concluded that the reduction of the sulphate of copper by the 
ferments was sufficient to effect the total elimination of the copper 
in wine, but that aeration of the lees which inclosed the precipitated 
sulphid of copper should be avoided. Chuard (23) announced in 1887 
that the copper was present in the must as copper malate, but that it 
was precipitated during fermentation as the sulphid and tartrate. 

In October, 1885, Millardet and Gayon (90) obtained the following 
amounts of copper from vines that had been sprayed with Bordeaux 

mixture in July: 

Beeoinbeaved (mig: Der RP. Vino base wes eels he sagmioned = hie apsynbieh chepunal gabe 19. 1-95. 5 

Pena er (NAG. En WN gs os te a ably Scien fa SE 5.08 Slain sin adn aa anne 5. 8 

See PAE CE CS) LOT COTENG Ye oop mien is sae Ais wi Sym RE eis ols = oy ed wa an a 15. 0-18. 6 
ea Ler Bee Noh len ek pie a tone ae eces a eink oes ca en ae OD ap en ane ene» 11. 1-21. 9 

Retiniide per lnterys JOP iae. . SPT SSO, Ale le buns 1,.Q- 2.2 

Wines (mg. per liter), from doubtful traces to less than........-...-.-..+-- 0.1 
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The same authors, in 1886, report (56) the following amounts of 
copper at vintage from vines treated with various copper mixtures: 

Grapes'(mp. per kem i.) il. Sole eee cemtewia oie o ethevele epee Ot eta etal se 0. 2-12. 6 

Mrust(me-\per liter)... 2.2.2 oo. ocean See SAT Reece eee .0-11.8 
Wime'\(me, ‘per (liter) ..J2.2.:2. ist See teeter ees Fraction. 

Examination of wines from different places in the southwest of — 
France showed the presence of copper in the following amounts: 

First wines: 

White \(Gnigper liter) less'thant cS ce. ache ee eee eee eee eee 0. 01-1. 0 
Red (mg. per liter), less*tham.22 22220 th ove. oe ee SE eee . 01-2. 8 

Second wines (sweet wines) (mg. per liter).....-........---..----------- .OL .3 

Presswine (me. perilitet) i oh. eee eee ci enh eer te ee oa . 05=1.:7 

Piquettes: 

Notmal(mes perliter)iy: sc eee: eee aee ee eee ne ane eee . 0-0. 75 

Sour (meeqoeniuten) less tia meee estes eee or ere ree een eee .0OL- 16 

They attributed the absence of copper in wine to the action of the 
fermentation, the tannin and sulphur added to the wines before 
fermentation favoring the purification of the wine. 

Crolas and Raulin (28) determined the amount cf copper in the 
products of vines that had been treated six weeks to two months 
before vintage with different preparations containing copper, and 
found copper in the following amounts: 

Grapes (mg..perkem.),. ob. jo. secs apse les seis a tee ee pete ee 1. b= )/38 -o 

Miaires (inns oer eee i) oc eeaea pete See eee eS er Se 9 N28 

Lees’ (me. per kom) 222.2 ove Cacia a © ere nee ee ere = oe ee 49. 0-130. 0 

Piquettes\(mer per liters. caoscsgsoe ec eee aero eee tee ee eee eee .0O- .14 

Wines (mg. per liter) 

Other investigators who have determined the amount of copper in 
wine (8) (16) (25) (29) (36) (41) (42) (45) (79) (104) (108) (118) 

(134) agree that the amount found in every instance was too small to 
be harmful. 

C. L: Penny (105) reported, in 1889, 2.4 and 6.2 parts of copper per 
million for grapes that had been sprayed with Bordeaux mixture and 
1 to 1.3 parts of copper per million for unsprayed grapes. These 
amounts were less than those found in some common articles of food. 
In 1890 (106) grapes so heavily sprayed that “‘ either the appearance or 
the taste of the fruit would have condemned it on the market’ were 
shown by Penny to contain about 47 parts of copper per million, 
“less than has been found in some articles of food admitted to be 
healthful, as beef liver.” 

In order to determine “‘whether there is any danger to be appre- 
hended from eating grapes which have been sprayed with the Bor- 
deaux mixture and other copper solutions,’ Galloway and Fairchild 
(47) gathered grapes from a plat which had been sprayed eight times 
with Bordeaux mixture. ‘The last spraying was made on these 

‘ 

— 

pi 
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vines July 30, and between that date and August 28, the date of 
harvest, only a few slight rains had fallen. The fruit showed the 
mixture plainly, more pronouncedly in fact than any treated grapes 
seen in the market. One kilogram of the clusters (2} pounds), includ- 

ing the stems, which appeared to have the greater part of the copper, 
* * * yielded 0.005 gram (0.077 grain) of metallic copper,’’ on 
analysis, about 0.035 grain of copper per pound of grapes. 

In September, 1891, the Board of Health of New York City seized 
a quantity of grapes some of which had been heavily oversprayed 
with Bordeaux mixture (46). The following results of analysis of 
the most heavily sprayed bunches of grapes obtainable from the 
vineyards from which the grapes seized had come were reported (128) : 

(1) The amount of copper, estimated as metallic copper, found on the berries was 

very constant in the different samples, averaging 1/120 grain for each pound of fruit 

(berries and stems). 
(2) The amount of copper, estimated as metallic copper, found on the stems varied 

from 1/90 to 1/14 grain for each pound of fruit (berries and stems), and averaged 1/30 

grain. 
(3) If the copper were on the berries in the form of sulphate of copper, each pound 

of berries would contain about 1/30 grain of copper sulphate. 

(4) Asa matter of fact, copper, when found upon sprayed grapes in New York State, 

exists, not in the form of asulphate, but in the form of a carbonate or hydroxid, both 

of which are not readily soluble and would, therefore, be even less dangerous than if 

present in the form of sulphate of copper. Most of the copper found was on the stems, 

and the rest of the copper was on the outside of the skin of the berries, which most people 

do not eat. 

(5) The results obtained from estimating by chemical analysis the amount of copper 

on grapes, Which were selected as being the worst sprayed that could be found, there- 

fore, seem to justify the assertion that it is simply an absolute impossibility for a person 

to get enough copper from eating grapes to exert upon the health any injurious effect 

whatever. 

According to Popenoe and Mason (109), ‘‘as much of the fruit 

(grapes) at the time of ripening showed a greenish-blue discoloration 

from the deposit of lime and copper, which had been applied twice 

since a rain had fallen, some persons feared that it might be poison- 

ous.” Analysis of those grapes showing the heaviest deposit gave for 

combined stems and berries 0.00188 per cent copper, or 0.52 grain of 

copper sulphate per pound of grapes. ‘A short time after this sample 

was taken a heavy shower washed off so much of the deposit that 

little of the remaining fruit was injured in appearance.’’ Wheeler 

(131) found only slight traces of copper on grapes that had been 

sprayed with Bordeaux mixture. Alwood (6) reported no copper, or 

only traces, on grapes that had been sprayed with copper mixtures, 

and concluded “that these fungicides are perfectly harmless to con- 

sumers of the treated fruit.” Maynard (84) reported that only 

0.002 per cent of copper oxid was found on grapes which had been so 

heavily sprayed with Bordeaux as to be badly disfigured and that no 
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trace of copper could be found on grapes which had been properly 
sprayed with copper mixtures. From this it would seem “that even 
under the most careless use of the copper solutions, no injurious 
effects need be feared, and that when properly applied there will not 
be a trace of copper left upon the fruit at harvesting.” 

In 1892 the United States Department of Agriculture (9) published 
the following: 

We take the ground that fruit sprayed with the copper compounds in accordance 

with the directions of the department is harmless. * * * For five years the 

copper compounds have been used by hundreds and thousands of fruit growers in 

every part of the United States, yet in all that time not a single authenticated case of 
poisoning, so far as we are aware, has been brought to light. * * * Accepting, 

then, 0.5 gram as the maximum amount of copper in any of the forms discussed that 

may with safety be daily absorbed, * * * that grapes sprayed intelligently rarely 

contain more than 5 milligrams (0.005 gram) of copper per kilogram, the average be- 

ing from 24 to 3 milligrams per kilogram, * * * an adult may eat from 300 to 500 

pounds of sprayed zrapes per day without fear of ill effects from the copper. This 

shows how ridiculously absurd are the statements that fruits properly sprayed with 

‘the Bordeaux mixture or any other copper compound are poisonous. * * * 

According to numerous analyses, wheat may contain from 4 to 10 milligrams of cop- 

per per kilogram. * * * We do not see how any foreign country can logically 

object to American fruits on the ground that they coatain copper without also ob- 

jecting to wheat. 

Wheat, however, does not contain anything like as much copper as some other foods 

and drinks. Beef liver and sheep liver, according to reliable and repeated analyses, 

contain, respectively, from 56 to 58 and 35 to 41 milligrams of metallic copper per kilo- 

gram of fresh substance, while in chocolate the enormous amount of 125 milligrams to 

the kilogram has been found. In conclusion, it is o-!v necessary to call attention to 

one other matter to show how unjust and discriminating it would be to condemn 

American fruits on the ground that they contain copper in unwholesome quantities. 

Analyses of vegetables that have been regreened by the copper process show that they 

may contain from two to sixty times as much of the metal as sprayed grapes. 

In this connection the presence of copper reported in various 

foodstuffs in the following amounts is of interest: 

From 4 to 10 milligrams per kilogram in wheat (43); 56 to 58 milligrams per kilo- 
gram in beef liver (105); about 40 milligrams per kilogram in sheep liver (35) (100); 

from 5.6 to 20.8 (44) and from 5 to 125 (31) milligrams per kilogram in chocolate; from 

11.2 to 29.2 (44) and from 9 to 40 (31) milligrams per kilogram in cocoa; from 35 to 250 

milligrams per kilogram in cocoa shells (31). Instances are cited (77) where as much 

as 270 milligrams of copper per kilo was found in French peas that had been sub- 

jected to the regreening process. Tschirch stated (127) that copper is widely distrib- 

uted in plant and animal bodies, always, however, in small amounts; that it enters 

the animal bodies through food and dust; but that the presence of copper in the bodies 

of man and other higher animals is not to be considered as ‘‘normal.’’ He stated 

further that plants absorb only small amounts of copper from the ground; that no 

danger to health need be expected from the consumption of wine from sprayed grapes 

or of potatoes from sprayed fields, and that even the must of coppered grapes may be 

eaten and the skins (containing 0.006 gram of copper per kilo) used as fodder; that 

spraying with copper against fungous diseases might be continued without fear of 

harm; that only very small quantities of the copper compounds entering the mouth 

~ 
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are taken up by the blood, and poisoning can occur only if the necessary quantity 

enters the circulation; and that to forbid copper in foods and drinks is to forbid those 

plants which take it up from the ground, and also to designate the use of bread and 

chocolate as dangerous to the health. 

Lehmann reported the following amounts of copper per kilogram 
in various plant and animal substances: In wheat, 7.5 milligrams; 
in cherries, 1.5 milligrams; in pears, 0.5 milligram; and in beef liver, 
from 6.4 to 59 milligrams (71) (73). He stated (72) that the species 

of the plant had far less influence than the quantity of the copper in 
the soil on the amount taken up by the plant. 

In 1891 objections to the use of American apples because of the 
presence on them of arsenic were made in certain British journals. 
However, Maynard (85), Munson (97), and Fletcher (38) proved 

that the objection had no basis in fact, and later (10) (103) (126) it 
became apparent that such objections to sprayed fruit in England 
were neither very general nor very deep-seated. 

Table 1 shows the amount of arsenic and copper found by R. C, 
Kedzie (66) on fruit sprayed with Bordeaux’ mixture and London 
purple in 1892 and 1893. 

TaBLE 1.—Arsenic and copper on fruit sprayed in 1892 and 1893 with Bordeaux mixture 
and London purple (Kedzie). 

Fruit. Date sprayed. ae Spray used. As,O3. | CuSO4.5H.0. 

1892. 1892. Grains per pound. 
Strawberries....... June 18, 23....| June 24 | 64-32 Bordeaux, 1 pound Lon- 0. 0440 4.87 

don purple, 200 gallons water. 
DO) Sane See See Goescieace .--d0.....|'2-14-32 Bordeaux, 1 pound . 0298 | 1.821 

P London purple, 200 gallons 
: water. 

Red cherries....... June 18, 30....| July 6 | 6-432 Bordeaux, 1 pound Lon- . 0882 . 390 
don purple, 200 gallons water. 

10)05 eS ACIS ARS Se aeaeee GOs ss Shed ont see 2-11-32 Bordeaux, 1 pound - 0250 | . 252 
London purple, 200 gallons | 
water. 

White cherries.....| June 30........ July 1 | 6-432 Bordeaux, 1 pound Lon- Pl yl eee ere 
don purple, 200 gallons water. 

Red currants....-. Moy ey Jane olyens a Wondonpurpleessese eee eee 5050385 |e eeceins sesciee 
fey ks | 

Raspberries........ June 6, 28, |) July 20 | 2-14-32 Bordeaux, 1 pound . 0098 | . 028 
July 8. London purple, 200 gallons | 

water. 
Gooseberries....... June 18, 29,} Aug. 2) 6432 Bordeaux, 1 pound Lon- . 0233 . 601 

July 8, 22. | don purple, 200 gallons water. 
100) GPa oe ea ee a Oc ee EEO Lae ye sees GOewes: 32s Taye sso A . 0372 362 

leslie eee ee June 15, July | Sept. 6 |..... doe he Sime never te yarn Une . 0088 0738 
7, 21, Aug. 7. | 

1893. 
BED reverse ste Miaiy ide line) ieee ee eee | No London purple, 2-2-32 Bor- |......--... . 100 

12, July 10. | _deaux. | 
Russian cherries...| May 14, June |........-- First 3 dates, 2-2-32 Bordeaux; |.......... . 147 

10, 18, July last date, “‘eauceleste.”’ 
15. 

JPlebish) 2 Bae aera Sea (Cope Ee oe Nal eee aN ficelinty CoQ Ny A aE te RO Ge ts ote 200 

The skins from 1 pound of the sprayed pears gave 0.106 grain and 
the flesh gave 0.071 grain of copper sulphate, “showing that while 
most of the copper salt adheres to the surface, a portion finds its 
way into the body of the fruits.” 
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In 1893 Davis (30) reported the determinations of arsenic on 

celery that had been sprayed with Paris green at the rate of 1 pound 
to 175 gallons of water. The results, obtained on the celery washed 
without separating the stalks and prepared as for market, were as 
follows: Sprayed once, 0.0244 grain of arsenious oxid per pound of 
celery; sprayed twice, 0.0368 grain of arsenious oxid per pound of 
celery. 

In 1893 Beach reported (12) the presence of from 0.00042 to 0.001 

per cent of copper in celery that had been sprayed with Bordeaux 
or ammoniacal copper carbonate solution, and 0.00081 per cent in 
unsprayed celery, concluding that “these investigations show that 
when this sprayed celery was stripped and ready for market the 
sprayed plants were no more poisonous than the unsprayed.”’ 

In 1894 Kinney (68) stated that the skins and stems of pears 

which had been sprayed five times with Bordeaux mixture (6 pounds 
of copper sulphate, 4 pounds of lime, and 22 gallons of water), and 
upon which the spray was still visible at harvest contained only 
0.016 grain of copper oxid per pear, for which reason no serious 
objection to this treatment could be raised from a hygienic stand- 
point. 

In 1894 Garman reported (49) that the skins and ends of six apples 
from a tree that had been sprayed once with London purple and five 
times with Paris green at the rate of 1 pound to 160 gallons of water 
showed on analysis no arsenic and only an unweighable amount of 
copper. The flesh and cores of these apples gave no reaction for 
arsenic or copper. He reported also (50) that cured tobacco which 
had been sprayed with arsenites, at the rate of 1 pound to 160 gallons 
of water, gave on analysis 0.077 grain of arsenious oxid and 0.042 
grain of copper oxid per pound with one spraying with Paris green; 
0.133, 0.259, and 0.329 grain of arsenious oxid and 0.126, 0.210, and 
0.322 grain of copper oxid per pound with two sprayings with Paris 
green; and 0.245 grain of arsenious oxid per pound with two spray- 
ings with London purple. Later (1904) this author stated (51) that 
arsenites such as Paris green can be used on cabbage without leaving 
a trace sufficient for recognition by the chemist. In 1901, cabbages 
which had been sprayed with Paris green or lead arsenate showed on 
analysis ‘‘traces of poison present.’”’ In 1902, and again in 1903, 
sprayed cabbages were analyzed, but the chemist ‘‘was unable to find 
a trace of poison present.” 

In 1897 Teyxeira (123) found from 20 to 50 milligrams of copper 
in 1 kilogram of juice from tomatoes that had been sprayed with 
copper sulphate, and none after treatment with Bordeaux, unless 
the skin was cracked. He stated that the copper sulphate penetrates 
the skin into the flesh, but that the copper-lime mixture does not. 
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In 1898 Hoffmann reported (62) the presence of from 0.0046 to 
0.0128 gram of copper per liter in wines, but failed to give the history 
of the samples. Later he reported 0.00096 and 0.0058 gram of copper 
per liter in wine, 0.0028 and 0.0056 gram of copper per liter in must, 
0.0027 and 0.0045 gram of copper per liter in grape-skin wine, and 
0.053 gram of copper per 100 grams in the grape skins. 

Selby found (117) 0.0004 gram of copper per 100 grams of grapes 
to be the maximum amount on the samples he examined. To show 
that sprayed grapes can be safely used for making wine he cites 
Kriiger (69), ‘‘that in the different musts different amounts of copper, 
at the beginning of fermentation, or just before the beginning, enter 

into an insoluble and consequently an inert (copper) compound, in 
‘consequence of the presence of greater or less amounts of organic 
acids. From this condition it is likely that the copper of the must, 
arising from the spraying of the grapes, is without any importance 
for the wine.” 

Gibbs and James (57) reported that 292 of 352 samples of wine 
examined contained no arsenic, 58 contained from a trace to 1 part 
in 8,000,000, 1 contained 1 part in 5,000,000, and another 1 part in 

2,500,000. They stated also that of 200 samples of wine examined 

by C.S. Ash the three highest in arsenic contained 1 part in 6,000,000, 
1 part in 8,000,000, and 1 part in 14,000,000. ‘‘The most probable 

sources of the major part of that found are arsenical sprays when used 
upon the vines, sulphur burned for the purpose of sulphuring the 
wines and receptacles, and perhaps to some extent the lead shot used 
in cleaning the bottles.’’ A sample of sulphur from a California 
winery was found to contain arsenic in the proportion of 1 part in 
5,000. It is not stated whether these wines were the product of 
sprayed vines. : 

In 1906 Roger Marés (82) reported that he found no trace of 
arsenic in wine from a vine treated a month before grape gathering 
with a copper-arsenical mixture, and he accordingly-continued to 

recommend this combined mixture as a spray for the vines in Algiers: 

The same year Von der Heide (61) reported the results shown in 
Table 2 on products of vines that had been sprayed with lead arse- 

nate. 

Taste 2.—Metals on products of vines sprayed with lead arsenate (Von der Heide). 

Arsenic. | Lead. | Copper. 

Grapes (bunches) (milligrams per 100 grams).-......-...-.-----------+---- 0.3 (N/T neem, se 

Grapes (individual) (milligrams per 100 grams)...........---------------- 4 Pay Meg ce 

Stems (milligrams per 100 grams)...........---- 6 Sly gl Wl Ueto aga Ail LOSS yar eae 

eaves Unillisrams per LOUIPTAMS Ul eacecsce ates sles cee e ee ceecee esteem 16.0 | 48.0 | 27 
: cm Ve 1.4- 

Grape skins (milligrams per 100 grams).........-......----0----02cseecee-| { 6 | 3 \ a te eed 

Must (milligrams periO0jerams)s des - 3. s ged: Seec8- (beech estes shoe .3 | Sita recta 
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The German Imperial Health Commission was opposed to the use 
of lead arsenate in the spraying of grapes because arsenic and lead 
were found in the wine. 

In 1907 Szameitat (121) (122) .reported the following results of 

analyses of musts, wines, and grapes from vines sprayed with arsenic 
compounds: From a trace to 0.9 milligram of arsenic in 300 grams of 
grapes; none to 0.14 milligram of arsenic in 300 cubic centimeters of 
must; none. or only a trace in 300 cubic centimeters of wine. Of 38 
samples of German wine examined, 24 showed small amounts of arse- 
nic, the largest amount being 0.05 milligram in 100 cubic centimeters 
of wine. The source of arsenic was not identified. 

The use of arsenic compounds for the destruction of insects that 
devastated vines having become more or less general in central 
France, in spite of the fact that the French ordinance of 1846 pro- 
hibited the use of arsenic for the destruction of insects, the question 
arose as to the danger of such use. 

In 1907 Bertin-Sans and Ros (14), who were among the first in 

France to publish an answer to this question, found less than 0.001 
milligram of arsenic in 145 grams of unripe grapes gathered one 
month after spraying with sodium arsenate, and 0.002, 0.001, 0.030, 

and 0.040 muligram of arsenic per liter in wine from arsenical 
treated vines. These investigators stated that as sheep and cows 
were not admitted to the sprayed vines and were not fed the sprayed 
foliage until after harvest there was no danger to these animals, but 
that rabbits and snails might be poisoned by eating sprayed foliage, 
and, since snails can tolerate a fairly large amount of arsenic, persons 
should refrain from eating them during the spraying season. As lead 
is a cumulative poison, 1t was considered more prudent to use arsen- 
icals other than lead arsenate, although no data existed to show that 
there was danger in the use of lead arsenate as an insecticide. Bertin- 
Sans and Ros believed that the chief danger in the use of arsenicals 
arose from mistakes due to carelessness and that if suitable regula- 
tions were enforced no danger was to be feared. Since the ordinance 
of 1846 was a dead letter, it seemed to them much better to have the 

arsenicals handled under definite regulations. In 1908 (15) they 

stated that as they had found only traces of arsenic in wine from 
vines sprayed with arsenicals, there was no ground for the fear that 
the arsenic would pass into the wine if the vines had been sprayed 
before the grapes were in bloom. 

In 1909 Truelle (125) (126) concluded that the advantages of 

arsenical spraying were so great that its use under regulation should 
be authorized in France. 

Cazeneuve (21), thinking that the use of arsenical insecticides was 

a serious menace to the public health, asked (1908) for the strict en- 

forcement of the ordinance of 1846. Riche (112) and Gautier (52), 
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on the other hand, believed that the use of arsenicals, with the ex- 
ception of lead arsenate, should be permitted in agriculture, but only 
under proper regulation. 

In 1909, a committee appointed by the Academy of Medicine (1) 
(21) (112) to study this question recommended (96) the strict en- 

forcement of the ordinance, thus causing a very lively discussion. 
Weiss (130), believing that the committee did not have sufficient 
evidence to substantiate its recommendation, proposed a medical 
investigation, this proposal being adopted (2) and sent to the min- 
ister of the interior as the advice of the academy. A year later the 
academy asked (32) that a new investigation, essentially medical, 
be carried on for two years, and, to avoid accidents, recommended 
strict regulations in the use of arsenicals and the complete exclusion 
of lead arsenate. The direction of the investigation was to be in- 
trusted to the councils of hygiene and the sanitary commissions of 
each department, after consultation with the professors of agricul- 
ture (33). In 1911, dissatisfied with the lack of enforcement of its 

suggestions, the academy decided (34) to recall to the public powers 
the conditions they had recommended as to the use of arsenicals in 
agriculture. Malvy, undersecretary of state, stated (80) that since 
the investigation conducted by the minister of the interior had dis- 
closed no accident, either among the workers who handled the ar- 
senicals or among the consumers, to prohibit the use of lead arsenate 
would be to impose useless annoyances on merchants and viticul- 
turists. In 1913 the minister of the interior submitted to the Acade- 
my of Medicine a draft of a decree carrying modifications of the ordi- 
nance of 1846, permitting the use of imsoluble arsenicals in agri- 
culture (3). 

After much discussion (5) (22) (53) (54) (76), articles 9 and 10 of 

the draft, authorizing the use of arsenicals in agriculture under speci- 
fied regulations, were adopted by the academy (4) (5), with the recom- 
mendation that the order of the minister of agriculture dealing with 
the precautions to be taken in their use should apply to all arsenicals 
and not merely to lead arsenate,‘and article 11, which prohibited the 

sale and use of soluble arsenic salts, was amended to permit their 
sale when “denatured” (5). The academy also voted (5) that the 

public powers be requested to take every means to inform the public 
of these regulations and to impose penalties for their infraction, and 
that the Government be requested to encourage researches to find 
substitutes for arsenicals. The French decree authorizing the use of 
insoluble arsenicals in agriculture, under regulation (81), and the 
minister of agriculture’s instructions for the sale and use of these 
arsenical compounds were published in 1916 (86). The sale and 

use of soluble arsenicals as insecticides were prohibited. 
Breteau (17) analyzed 15 samples of wine from vines sprayed with 

arsenicals, finding from none to 0.04 milligram of arsenic per liter in 
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12 of the samples and 0.1, 0.1, and 0.2 milligram of arsenic per liter 
in the other three. He attributed the higher content of arsenic in 

the last three samples to the fact that the wines had been sulphured. 
If, as held by Gautier and Clausmann (55), a normal wine contains 

about 0.01 milligram of arsenic, he felt that the arsenical treatment 
of vines will introduce into the wine less than 0.03 milligram of 
arsenic per liter. Mestrezat (87) considered that the only danger 
from the use in viticulture of arsenical insecticides occurs when 
they are placed near other substances which resemble them so closely 
as to be easily mistaken for them. In 1906 Forbes (39) reported 
36.6 and 32.9 parts of arsenious oxid per million in peelings of apples 
sprayed the preceding day with lead arsenate and 40.1 parts of 
arsenious oxid per million in peelings of apples gathered two months 
after being sprayed heavily with lead arsenate. He considered that 
lead arsenate could be substituted for the more common insecticide 
sprays if discretion were exercised in its use. In 1910 Giimther (60) 
reported the results given in Table 3 on fruits that had been sprayed 
once with a mixture containing 300 grams of sodium arsenite and ~ 
425 grams of lead acetate per 100 liters. 

TABLE 3.—Residue on fruits sprayed once with mixture containing 300 grams of sodium 
arsenite and 425 grams of lead acetate per 100 liters (Giinther). 

| Days | 
elapsed en 

| atterspray- Arsenic. | Lead. 

| ing. | 

nea Milligrams per 100 
| | grams. 

GiOOSEDERTICSAS <5 Se See tae eee ee ee eee ee eee | 39 | 1. 000 2.16 
Gurrantsiio 2 e452 Sh. Eee oe ee hee ee ery, eee eee | 39 | 7. 140 16.7 
Pease Gdns 2 seco a-8 ae oe Gee oe ee a ee oe eer acuneee 80-106 | L229) | ccpeee ees 
U.N) 0) 0) (CSR teats Se esa ei oS Pert need 5h cle terete) a mictealbsciciea area | 80-106 | . O74 ’ Trace. 

DOtser- Beis bau fo ba a(araiisa. drs a Vateke he S/sralanss ete lorarats fate state nspets ate etcncle eee paraes | 80-106 - 057 0. 017 

He reported the results given in Table 4 on fruits dusted once 
with a mixture consisting of 2 parts of freshly slaked lime, 4 parts 
of sulphur, and 1 part of Paris green. 

TaBLE 4.—Residue on fruats dusted once with*a mixture consisting of 2 parts of freshly 
slaked lime, - sibs of ee and 1 iad of Paris green (Giinther). 

ii Daye 

| eee geal Arsenic. Copper. 

| ing. 

| Milligrams per 100 
grams. 

Gooseberriest:  skden shed e echo Le eae te eats thie ee eee ee 39 0. 8300 0. 560 
1D {as ant 2 ey cae nel nel PPR Nei eabuentia a Sem Ding Bot Wess Per 2) 39 2. 1200 . 930 

@imnamtse eek 89) cuit guy Son ki athe cea. Oe 1 os Sy Bp ot de ead ieee, 39 16100!) i Jao 
DOR ere Nes evan Sata nce tee aha ali ale mica a as eat aL oO, CNet Uh aang | 39 1. 5300 . 870 

Pearse see eae ss” a NU ASAE One HO ER EACLE PR el ee N i aide Onde 80-106 . 0720 . 240 
INGO oe SAE geese ae SAS ee en ee eee te Nee ae) 80-106 . 0420 - 067 

DOs ec -elaeaeroe oats | See tps Sh joe eee Ree is | ae 2a | 80-106 . OOS4 . 095 
1D Xo) See ern eee Gain eee ce ieee eee ae ee VEEN te ey eae 5 es 80-106 . 0420 O11 

Siweeticherries’). sOtkies So. see aT Le a ee eee ea ee ee 24 . 2000 - 160 
SOUMGHeEBIOS eee ees Gases Fae eae ae eee YS (iy. Sap eee ines 24 . 3200 . 200 
et UDih eae Sees Sere eT GRE UPS Mee rote ene A Sark Fal eT Se CRN a | 24 . 5000 Trace. 
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In 1910 Bedini (13) reported from 0.2 to 0.4 milligram of arsenious 

oxid per kilogram in the skins of pears that had been sprayed with 
arsenate of iron, and only a trace of arsenic in the pulp. The same 
year Porchet (110) reported that pears sprayed with lead arsenate 
contained as much as 0.3 milligram of arsenious oxid per kilogram 
in both the pulp and the skin; that the skins of unsprayed pears 
contained 0.035 milligram of arsenious oxid per kilogram of fruit; 

that sprayed grapes contained traces of arsenic, apparently the same 
in the interior as on the exterior of the fruit, the highest amount 

obtained being 0.2 milligram per kilogram of grapes; and that the 
traces of arsenic passed from the grapes into the must, but that the 
arsenic was precipitated as sulphid during the fermentation. Chuard 
(24) also found that the arsenic in the must was precipitated as 

sulphid during the fermentation. 
Fetel (37), in 1910, reported that 10 samples of grapes bought on 

the market in Algeria on August 8 and 25, September 1 and 19, and 
October 3 contained an average of 0.038 milligram of arsenic per 
kilogram, while unsprayed grapes, collected on August 8 and 
September 1 and 8, contained no arsenic. Grapes sprayed twice 
before blossoming, with a Bordeaux-sodium-arsenate mixture, and 

gathered on August 10 and 25 and September 5 and 22, contained, 
respectively, 0.185, 0.083, 0.074, and 0.074 milligram of arsenic per 
kilogram. Grapes sprayed twice before flowering with arsenious 
acid and on July 24 with Bordeaux-arsenious-acid mixtures, and 

gathered on July 24 before and after this last spraying, on August 22, 
and on September 15, contained, respectively, 0.056, 0.467, 0.149, 

and 0.112 milligram of arsenic per kilogram. 
In 1909 and 1910 Brioux and Griffon (18) found 0.001, 0.001, and 

0.004 milligram of arsenic per kilogram in three lots of pears that 
had been sprayed with a Bordeaux-lead-arsenate mixture. They 
also reported that, although apples which had been sprayed with 
lead arsenate on June 8 and June 22, 1910, contained when’ ex- 

amined in July 1.38 milligrams of arsenic and 14.2 milligrams of lead 
per kilogram, yet in September, at harvest time, the apples and the 
cider contained no lead and only traces of arsenic. 

Moreau and Vinet (92), in 1910, reported that grapes sprayed 
with lead arsenate on May 27 and June 6 contained, respectively, on 
June 22 and September 14, about 2 and 0.28 milligrams of lead arse- 
nate per bunch, and that 165 grams of moist lees contained 1.38 milli- 
grams of lead arsenate, but that the wines contained no lead or arsenic. 
They found (93) that only 1 per cent of the lead arsenate which they 
had applied on May 31 was retained by the grapes, 0.58 milligram per 
bunch, and that with the development of the grapes a second spraying 
was necessary on June 14 to control the first generation of the cochylis 
larva. They also found that a spraying on August 6 to control the 
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second generation of this insect adhered mostly to the stems. They 
concluded from other experiments (94) that, since grapes sprayed 
twice with lead arsenate before flowering, on May 31 and June 14, 
showed no lead or arsenic at harvest time, October 15, there would be 

no danger in consuming grapes sprayed so early, but that, since 
grapes sprayed after the flowering period, on August 6, showed 0.40 
milligram of lead arsenate per 100 grams of grapes at harvest time, 
October 27, there might be danger in consuming grapes sprayed so 
late in the season. They reported further (95) that wines from vines 
treated before the flowering period with lead arsenate could be con- 
sumed without danger, since only faint traces of lead and arsenic 

were found in wines from such vines and that the lead and arsenic 
were eliminated during the process of the making of the wine, being 
found principally in the mare and in small amounts in the lees. 

In 1911 Ampola and Tommasi (7) stated that foodstuffs derived 

from plants treated with arsenical compounds always contain arsenic, 

usually in traces, but sometimes as much as 2 milligrams or even more 
per kilogram in fruits and 1.5 milligrams per liter in wine, amounts 
greater than that allowed by the Royal Commission on Arsenical 
Poisoning in England (11) (115). 

In 1912 Muttelet and Touplain (99) reported that the grapes, 
mares, wines, piquettes, and lees which came from vines treated 
with lead arsenate contained about the same amount of arsenic as 
was found in the products from vines not treated, that the wines 
and piquettes contained no lead, but that the lees in certain cases 
contained an appreciable quantity of lead, in which cases there was 
danger in the consumption of wine or piquette before the deposition 
of the lees, and that grapes sometimes retained on their surface a 
quantity of lead which rendered dangerous their consumption in a 
natural state. The same year Carles and Barthe (20) reported that 

the wines from vines sprayed before the formation of the fruit with 
excess of lead arsenate contained only negligible traces of arsenic and 
fead and that those from vines normally treated with lead arsenate 

contained neither arsenic nor lead, but that the lees contained 0.0028 

and 0.0004 gram of arsenic per liter and traces of lead. According to 
Mathieu (83), unsprayed grapes and wines made from them contain 
only traces of arsenic, grapes from vines sprayed with arsenieals 
before flowering contain not more than 0.05 milligram of arsenic per 
kilogram, even in a dry year, red wine made from grapes treated 
with arsenicals in a year of abundant rain contains only a little more 
arsenic than wine made from unsprayed grapes, the amount being 
less than 0.06 milligram per liter, and part of the arsenic in the grapes 
remains in the mare in making red wines, which wines, however, 

should not contain more than 0.05 milligram per liter. In 1914 
Garino (48) stated that the amounts of arsenic met in analyses of 
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wines from grapes subjected to cupro-arsenical treatment are very 
small, being less than the minimum therapeutic dose of 5 milligrams, 
and therefore need cause no alarm. 

In 1913 Spallino (120) found in three samples of snuff 0.16, 0.40, 

‘and 0.34 milligram of arsenic per 100 grams of dried snuff, and in 
four samples of smoking tobacco 0.08, 1.02, 0.30, and 0.64 milligrams 

of arsenic per 100 grams of dry tobacco. 
Sonntag (119), in 1914, concluded from the results he obtained on 

ripe fruits and leaves treated in 1907 and 1908 with arsenical mix- 
tures that the arsenical sprays or dusts applied to fruit trees and 
bushes adhere to the fruits and are retained by them for a long 
time, in many cases even until the ripening of the fruit. 

O’Gara (101) stated that the skin of apples sprayed with lead 
arsenate may occasionally absorb some arsenic. In such cases the 
skin is likely to develop red or black spots. Analysis of such spotted 
apple skins showed the presence of fractions of a milligram of arsenic. 
Woods (133) reported that apples sprayed with lead arsenate during 
the first week in August, 1913, carried upon their surface, about 
two months after spraying, from one-eighth to one-third milligram 
of lead arsenate per apple. He concludes that “‘midsummer spray- 
ing with lead arsenate is an effective way of combating the brown- 
tail moth,” and ‘the amount of.arsenic or of lead that will remain at 

harvest upon the apples that are sprayed in midsummer with arsenate 
of lead is so slight as to have no practical bearing.”’ 

In 1916 Trofimenko and Obiedoff (124) reported that grapes 

treated with wet arsenical mixtures under conditions most favorable 
for the continuance of the arsenical salts, both on the grapes and in 
the must, yielded unobjectionable wines. No arsenic was found in 

white wine and only 0.0002 gram of arsenious oxid per liter in red wine. 
The lees might be used for extracting the tartar, washing being 
enough to remove the arsenates. Muttelet (98) stated that the 

wine and piquette from vines treated with copper sulphate and lead 
arsenate, even after the formation of the grapes, contained no lead or 
copper, and no more than traces of arsenic. The pomace wine con- 
tained no lead, traces of copper, and 5 milligrams of arsenic per 
hectoliter. The lees contained 500 milligrams of lead, 10 milligrams 
of arsenic, and traces of copper per liter. The air-dried mare con- 
tained 200 milligrams of lead, 0.1 milligram of arsenic, and traces 

of copper per kilogram. 
Liberi, Cusmano, Marsiglia, and Zay (74) found copper in the 

fruit of tomatoes in amounts varying from 0.14 to 2.10 milligrams 
per kilogram of juice and pulp, and from 3.8 to 19.5 milligrams per 
kilogram of dry matter. The soils upon which the tomatoes were 
grown contained copper up to 110 milligrams per kilogram. These 
investigators stated that the spraying with copper mixtures had no 
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effect upon the copper content of the tomatoes. It appeared that 
the copper found in the tomatoes came from the soil, whence the 
plants assimilated it in different proportions, according to the nature 
of the soil or under the influence of other factors. 

In 1917 Carles (19) stated that copper occurs in small amounts in 

agricultural products and in larger amounts in calf liver and beef 
liver. O'Kane, Hadley, and Osgood (102) reported the following 
amounts of arsenic (calculated as As,O,) on fruits and vegetables 

that had been sprayed with dry lead arsenate equivalent to 3 pounds 

of lead arsenate paste to 50 gallons of water: Apples picked at 
intervals ranging from 3 to 91 days after spraying, 0.08 to 0.77 
milligram per apple when picked carefully, 0.02 to 0.50 milligram 
when picked in the ordinary way, 0.10 to 0.21 milligram when picked 
with cotton gloves, and 0.08 to 0.18 milligram when picked with 
cotton gloves and wiped; strawberries picked 2 and 6 days after 
spraying, from 8.6 to 34.2 milligrams per quart; currants picked 8, 
6, and 8 days after spraying, from 6.8 to 10.2 milligrams per quart; 
blackberries picked on the day they were sprayed, from 3.8 to 11.2 
milligrams per quart; cabbage gathered 2 and 8 days after spraying, 
from 43.5 to 51.4 miligrams per head; and lettuce gathered 1 and 6 
days after spraying, from 1.6 to 10.6 miligrams per head. The 
maximum amount of lead arsenate spray that would adhere to an 
apple, when sprayed directly, was found to be an amount equivalent 
to 4 milligrams of arsenious oxid. Such fruit gave evidence of spray 
material on its surface. 

EXPERIMENTAL WORK. 

The investigation conducted by the United States Department of 
Agriculture included experiments on peaches, cherries, plums, 
apples, pears, grapes, cranberries, tomatoes, celery, and cucumbers. 
The spraying schedules are shown in Tables 5 to 14. 

METHODS OF ANALYSIS. 

The following methods of analysis were employed: 

Of the whole fruit and pulp, dry 200 to 300 grams of sample on the steam Lath in 

glass dishes, and report loss as ‘‘loss on drying.’’ (For the determinations on the 

skins, use parings from 4 apples; for the calyx and stem end determinations, use 12 

apples and corresponding amounts in the case of other fruits.) Transfer the dried 

residues to casseroles and add 100 to 200 ce. nitric acid. Heat the mixture, if neces- 

sary, to start action, and when violent action is over cautiously add 20 cc. sulphuric 

acid. Heat on hot plate, removing at intervals to add smal] amounts (3 to 5 cc.) of 
nitric acid (do not allow the solution to become | lack), and when the oxidation is 

complete evaporate until sulphuric acid fumes are given off. Cool, dilute with water, 

and again evaporate to sulphuric acid fumes. Cool, dilute with al out 100 cc. of 50 

per cent alcohol, and let stand over night. Filter and wash with 80 per cent alcohol. 

Save sulphate precipitate for lead determination. The copper and arsenic are deter- 

mined in the filtrate. Evaporate the filtrate to small volume on steam ] ath to remove 

alcohol. Make to volume. 
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Arsenic.—Determine arsenic in an aliquot by the Gutzeit method (Bur. Chem. Circ. 

102), modified as follows: The aliquot should contain less than 0.08 mg. arsenic. Dilute 

to 50 ce. Add strong sulphuric acid so as to have 10 cc. present Add 1 gram sodium 

chlorid to the aliquot in a small Erlenmeyer flask, heat on steam bath to about 90° C., 

then add | cc. of a stannous chlorid solution containing 0.5 gram dissolved in hydro- 

chloric acid, and leave on steam bath for about 5 minutes (temperature near 90° C.). 

Remove from steam bath, transfer to the 4-ounce generating bottle, dilute to 100 cc., 

and cool to room temperature. This generating bottle is connected by a rubker 

stopper with an upright tube 8 cm. long, 1 cm. diameter, containing lead acetate 

paper. This tube is connected by a rubber stopper with a similar tube containing 

cotton moistened with 5 per cent lead acetate solution. Connected by a rubber 

stopper with this tube isa capillary tube 3mm. in diameter, 12 cm. in length, carrying 

the strip of mercuric bromid paper. Prepare these strips as follows: Cut heavy, close- 

textured drafting paper into strips 2 mm. by 12 cm.; then soak them for an hour in 5 
per cent alcoholic mercuric bromid solution, take out, rapidly squeeze off excess of 
solution, separate on glass rods, and allow to dry. Place three pieces of stick zinc 

(about 10 grams) in the generating bottle and join it immediately to the apparatus tubes. 
Allow the determination to run for 14 hours, keeping the temperature down to 

room temperature by placing the bottle in cool water. From standards plot a 

curve showing milligrams of arsenic to millimetersin length. As high as 0.08 milli- 

gram of arsenic can be read ona paper. Determine the larger quantities of arsenic by 

passing the arsine into a mercuric chlorid solution and either weigh the mercurous 

chlorid or titrate the arsenious oxid. (Bur. Chem. Circ. 102, p. 5.) 

Copper.—Introduce an aliquot into a 100 cc. Erlenmeyer flask. Neutralize the 

acid with ammonia, add 2 to 3 ec. hydrochloric acid for every 50 cc. of solution, and 

saturate the solution with hydrogen sulphid. Stopper flask and let stand over night. 

Filter off the copper sulphid and wash with hydrogen sulphid water. Place the 

filter paper containing the copper sulphid in a 50 cc. casserole, burn off the paper, 

dissolve residue in 5 cc. (1:1) nitric acid, evaporate to dryness, add water and 1 drop 

ammonia, make faintly acid with acetic acid, and add a few drops of a 2 per cent 

potassium ferrocyanide solution. Compare with standards. 

Lead.—Dissolve the sulphate precipitate, previously referred to, in hot 10 per cent 

ammonium acetate solution, add 2 ce. (0.1 per cent solution) gum arabic, and make 

to volume with hydrogen sulphid water in 50 cc. (or 100 cc.) Nessler tubes. Com- 

pare the tubes thus prepared with standards made up similarly with gum arabic, 

ammonium acetate, known amounts of lead, and hydrogen sulphid water. 

Where copper alone is to be determined, heat the dried sample cautiously over a 

Bunsen burner and finally ash at the mouth of the electric-muffle furnace. Add 5 cc. 

(1:1) nitric acid to the ash, evaporate almost to dryness on steam bath, dilute, and 

make alkaline with ammonia. Filter off precipitate and wash. Dissolve precipitate, 

reprecipitate with ammonia, and wash. Evaporate the united filtrates to dryness, 
add water and one drop ammonia, make slightly acid with acetic acid, and add a few 

drops 2 per cent potassium ferrocyanide solution. Compare with standards. 

The presence of between 0.02 and 0.24 milligram of copper can be 
determined by this method. Larger amounts may be determined 
by taking an aliquot, by comparing in ammoniacal solutions, or by 
electrolysis. 
‘The presence of from 0.02 to 0.24 milligram of lead can be read in 

the 50 cubic centimeter Nessler tubes, larger amounts by using 100 
cubic centimeter Nessler tubes or by taking a smaller aliquot. 

72638—22—Bull. 1027 3 
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The whole and pulp of apples were fumed in 7-inch casseroles and the 
skins were fumed in 5-inch casseroles, all being transferred to 4-inch 
casseroles before final fuming. Casseroles were covered until final 
fuming. 

RESULTS OF EXPERIMENTAL WORK. 

The results of the chemical analyses appear in Tables 5 to 15, 
inclusive. 

TaBLE 5.—Arsenic and lead remaining on sprayed peaches at picking time. 

th ~_ 

Arsenic(As).| Lead (Pb). iS oh 
| : > | og Sam- : | pate | Determi-)— = F a ES 

ple Spray material used.) | q,| nations | 3 co Ile so] 8S = oo 
No. | Sprayed. | madeon.| £4 | 24 | 88) e# | 2 : So. |) one tS | os | BS | os o FS ise fle pe 

FERS Mase Beekaplic lade m ® <) 2 
| (S) A ° A < =) = B 

Mg. per 
1915. Parts per million. peach. Pact Gy, 

23196 2 |. 48 lbs. hydratedlime,2 | May 93) Whole ‘.| 0.13 | 0.90 | 0.40] 2.7 |0.014 |0.042 | 85.3 | 105.3 
Ibs. lead arsenate Pulp. -.-| ».:06:| 40.) ...20)) 1.4.) £005,| .016 | 85.8 
(powder). Skin....| .42 | 2.60) 1.20] 7.3} .009 | .026 | 83.6 

2 Tbs. lead arsenate(pow- | May 26 | 
der), 32 lbs- hydrated { | 
lime, 16 lbs. sulphur. | 

| 16 Ibs. sulphur, 34 lbs. | July 10 | 
| hydrated lime. | 

231972 46 lbs. hydrated lime, | May 93) Whole‘.| .18 | 1.30; .40| 2.8 | .018 | .040 | 85.7 | 100.5 
4 lbs. lead arsenate Pulp-=.|)) 08% 3605) "510 -7 | .006 | .008 | 86.0 
(powder). Skin....} .61 | 4.00 | 1.60 | 10.4 | .012 | .032 | 84.6 

32 lbs. sulphur, 4 lbs. | May 26 H 
lead arsenate (powder), : 
14 lbs. hydrated lime. 

32 lbs. sulphur, 18 Ibs. | July 10 
hydrated lime. 

23198 2| 44 lbs. hydrated lime, | May 93} Whole‘.| .25] 1.80] .80]| 5.7] .024| .076 | 85.9} 95.2 
6 lbs. lead arsenate Pulp....| .08 | .60} .20) 1.4] .006]| .015 | 86.1 

| (powder). Skin....| .90 | 6.10 | 3.00 | 20.4 | .018 | .061 | 85.3 
| 44 lbs. sulphur, 6 Ibs. | May 26 | 

lead arsenate (powder). 
| Sulphuralone...-...-.. July 10 

231992 1lb. lead arsenate(pow-| May 9 | Whole‘. .20/ 1.50; .30| 2.2] .020] .029 | 86.2} 98.0 
der), 50 galls. water. Pulp: 2. -|-:1/08iir? 60 10 -8 | .007 | .008 | 86.7 

50 galls. self-boiledlime- | May 26 | Skin....| .66 | 4.20] 1.10] 7.0] .013'| .021 | 84. 
sulphur, 1 1b. lead ar- 
senate (powder). 

Self-boiled lime-sulphur.| July 10 | 
23200 ? | Check (unsprayed).....|--..---.-- Whole ‘.| .12} .90} .0 -0| .010 | .0 86.7, 83.6 

Pulpecceh Ot) 00K) 20 0} .005 | .0 | 87.0) 
Skin. ..]//°'2941-2.00")' 2:0 .0 | .005 | .0 85.3 

232012 | 78 lbs. terraalba,32lbs.| May 93) Whole‘.| .13 | 1.00} .0 0} .012 | .0 86.5 | 92.2 
sulphur. Bulp eal 202i ee20rl a0 20) SOOM: sO. 87.0 

DOs ines elazerda May 26] Skin....| .63 | 4.00} .0 0}! HOLL e. 0 84.3 
DOs eset ce sooner July 10 

232022 | 78 lbs. hydrated lime,| May 93) Whole4‘.| .10|] .80| .0 .0 | .009 | .0 86.7] 88.4 
| 321bs. sulphur. (Pulpse. ols OO |ee-Oa|) = .0) .0 | .006 | .0 87.1 

AD Xo frameset ace ve May, -261:Skin= 92 |) 9514) |; 90 | 10 .0 | .003 | .0 85.0 
Dossier 2 res July 10 

23203? | 10 lbs. lead arsenate | May 93] Whole‘.| .13!} .90] .30! 2.1] .013! .030| 85.4 | 101.8 
(powder), 90 lbs. hy- Pulp: coal 087) 2-605) ©2207) 451 007 4) 2014} <8528 
drated lime. Skin....} .35 | 2.10 | .70| 4.4 | .006 | .013 | 84.2 

IBY 0 Fetes ie a ae a May 26 
23204? | 8 lbs.sulphur,30zs. glue | May 93] Whole‘4.| .10/ .70] .30| 2.0] .009 | .025 | 85.1! 86.0 

(used in water to wet Pulp? . 22) 7045), "27304! 2510 -7 | .003 | .007 | 85.4 
sulphur), 8 Ibs. hy- Skin....| .34 | 2.10] 1.00 | 6.3 | .006 | .018 | 84.1 
drated lime, 11b.lead 
arsenate (powder), 50 
galls. water. 

1) OS eee eas May 26 
8 lbs.sulphur,3ozs. glue | July 10 

(used in water to wet 
sulphur), 8 Ibs. hy- 
drated lime, 50 galls. 
water. 

1 Where no mention is made of water in th 
» Delaware variety, harvested Aug. 12-18, 
* As shucks fell. 

e formula the material was applied as dust. 
Berlin, Md. 

4 Without stones. 

ere onan om » 

tae 
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TABLE 5.—Arsenic and lead remaining on sprayed peaches at picking time—Continued, 

Spray material used. 
Date 

sprayed. 

23205 ? 

232062 

23207? 

23208 ° 

23209 ® 

23210° 

232115 

232125 

23213 ° 

Sprayed lightly with 1 
Ib. lead arsenate 
(powder), 50 galls. 
water. 

8 lbs. sulphur, 8 lbs. 
stonelime, 50 galls.wa- 
ter (self-boiled lime- 
sulphur), 1 Ib. lead 
arsenate (powder). 

Self-boiledlime-sulphur. 
Sprayed heavily witlr1 

Ib. lead arsenate 
(powder), 50 galls. 
water. 

8 lbs. sulphur, 8 Ibs. 
stone lime, 50galls.wa- 
ter (self-boiled lime- 
sulphur), 1 lb. lead 
arsenate (powder). 

Self-boiled lime-sulphur. 
Commercially sprayed 

with 1 lb. lead arse- 
nate (powder), 50 
galls. water. 

8 Ibs. sulphur, 8 Ibs. 
stone lime,50galls.wa- 
ter (self-boiled lime- 
sulphur), 1 lb. lead 
arsenate (powder). 

Self-boiled lime-sulphur. 
48 lbs. hydrated lime, 

2 Ibs. lead arsenate 
(powder). 

2 Ibs. lead arsenate 
(powder), 32 lbs. hy- 
drated lime, 16 lbs. 
sulphur. 

16 Ibs. sulphur, 34 lbs. 
hydratedlime. 

46 lbs. hydrated lime, 
4 Ibs. lead arsenate 
(powder). 

32 lbs. sulphur, 4 Ibs. 
lead arsenate (pow- 
der), 14]bs. hydrated 
lime. 

32 Ibs. sulphur, 18 lbs. 
hydrated lime. 

44 lbs. hydrated lime, 
6 Ibs. lead arsenate 
(powder). 

44 lbs. sulphur, 6 lbs. 
lead arsenate (pow- 
der). 

Sulphur, with 5 per 
cent hydrated lime 
added. 

1]b. lead arsenate (pow- 
der), 50 galls. water. 

50 galls. self-boiled lime- 
sulphur, 1 Ib. lead ar- 
senate (powder). 

Self-boiled lime-sulphur. 
Check (unsprayed)....- 

78 Ibs. terra alba, 32 Ibs. 
sulphur. 

May 

May 
July 

26 

10 
93 

26 

Determi- 
nations 
made on. 

Whole *. 
Pulp eer 
Skin@= .- 

Whole‘. 
Pulp::.- 
Skin... . 

Whole 4.. 
Pulp see 
Skin.... 

Whole 4. 
Pulp. 
Skanes 

| 

Whole 4. 
Palpeees 
Skin...) 

Whole 4. 
Pulpeess 
Skings= 

Whole 4.) 
Pulpese: 
Skink =. 
Whole‘ . 
Bulpe 32 
Skins2 a. 

Arsenic(As). 

Th 
~ 
= 
=| 
~ P=) 

Origin Dried 
fruit 

Lead (Pb). 

Original 
fruit 

Parts per 
0.16 | 
04 | 
be 

| | 

30 | 
- 06 | 

523 
04 | 
96 

10 
03 | 
. 36 | 

21 | 
.08 | 

67 | 
09 

2 Delaware variety, harvested Aug. 12-18, Berlin, Md. 
3 As shucks fell. 4 Without stones. 

1.20 
30 

4.10 

1.90 
- 40 

| 7.80 

. 60 
- 20 

2.30 

5 Delaware variety, harvested Aug. 12-18, Springfield, W. Va. 

million. 
0.30 | 2. 
-10 5 

L008 6: 

SCA Ja Vi. 
. 30 b|s 

2.50 | 15. 

-60 | 4. 
EO) | gk 

210" (132 

.40 | 2. 
220%|), 1: 

1.40 | 8. 

60} lek 
n40ule es 

Teal able 

1.40 9. 

. 20 ie 
5.10 | 31 

1.20 {fe 
#20) || Ak 

4.30 | 26. 

.0 
0 
.0 
.0 
.0 
.0 

Oro 

ooccoo 

Dried 
fruit 

[> oo} Noo Om 

tos 00 

Ll i) 

srt) 

» |S 
2S 
b o.0 

‘ ae 
i iiers (eo | pe 
2 a 2 oo 
u ct) ° > 
< Hn pa < 

Mg. per 
peach. Ce Gr 

0.013 \0.025 | 86.1 | 84. 
| .003 | .007 | 86.3 
.010 | .018 | 85.3 

-021 | .049 | 84.0] 69.5 
, -003 | .016 | 84.2 
| -018 -033 | 83.4 

} 

| 
.019 | .050 | 85.0 83.4 
.002 | .013 | 85.1 
-017 | .037 | 84.7 

| 

.008 | .035 | 84.5 | 81.2 
-002 | .013 | 84.6 
.006 | .022 | 84.0 

| 

-014 | .045 | 85.3 | 65.8 
.004 | .020 | 85.4 
.010 | .025 | 84.8 

-040 | .083 | 84.6 | 59.3 
-004 | .009 | 84.8 | 
-036 | .074 | 83.8 | 

| 

| 

| 

018 | .070 | 84.8 | 58.7 
-004 | .007 | 85.2 | 
.014 | .063 | 83.5 | 

| 

| 

-001 | .0 84.4 | 67.4 
.000 | .0 84.8 
-001 | .0 82.9 
.003 | .0 85:1 | 55.8 
-001 | .0 85.6 
.002 | .0 83.4 
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Tasie 5.—Arsenic and lead remaining on sprayed peaches at picking time—Continued. 

Spray material used. 

232145 

232156 

232165 

234406 

23441 6 

23442 6 

23443 6 

334448 | 

*¥ As shucks fell. 

78 lbs. hydrated hme, 
32 lbs. sulphur. 

10 lbs. lead arsenate 
(pewder), 90 Ibs. hy- 
drated lime. 

D 
8 lbs. sulphur, 3 ozs. 

glue (used in water to 
wet sulphur), 8 lbs. | 
hydrated lime, 1 Ib. | 
lead arsenate (pow- 
der), 50 galls. water. 

Do 
lbs. sulphur, 3 ozs. i?) 

glue (used in water to | 
wet sulphur), 8 lbs. 
hydrated lime, 50 
galls. water. 

Sprayed lightly with 2 | 
Ibs. lead arsenate 
(com. paste), 2 Ibs. 
stone lime, 50 galls. 
water. 

2 lbs. lead arsenate 
(com. paste), 50 galls. 
self-boiled lime-sul- 
phur (8-8-50). 

Self-boiled lime-sulphur 
(8-8-50). 

Same as No. 23440, but 
heavier applications. 

4 lbs. lead 
(com. paste), 4 Ibs. 
stone lime, 50 galls. 
water. 

4 lbs. 
(com. 
boiled 
(8-8-50). 

Self-boiled lime-sulphur 
(8-8-50). 

4 lbs. lead arsenate 
(powder), 96 lbs. hy- 
drated lime. 

4 lbs. lead arsenate 
(powder), 32 Ibs. sul- 
phur (200-mesh fine), 
641bs. hydrated lime. 

32 Ibs. sulphur (200- 
mesh fine), 68 Ibs. hy- 
drated lime. 

8 lbs. lead arsenate, 
(powder), 92 lbs. hy- 
drated lime. 

8 lbs. lead arsenate 

lead arsenate 
paste),  self- 
lime-sulphur 

(powder), 32 Ibs. sul- | 
phur (200-mesh fine), 
60 lbs. hydrated lime. 

Ibs. sulphur (200- 
mesh fine), 36 Ibs. 
hydrated lime. 

64 

arsenate | 

Arsenic(As).| Lead (Pb). i} = 
eh ‘ : a |fgat= 

Date. nations |S 12. (a 0/221 S = ee x = 5 te es aes & 2) 
Sprayed. | madeon.) S# | 23 | ei ep ge cs) SB wea 

A) Ee aes ay f= D Ss BiB 
us eo | ea os I o 5 oO 

fo) a IS) A < 4 | as 

MQ. per 
1915. | Parts per million. peach. FE.ct: || iGre 

May 93 Whole ?.} 0.03, | 0.20 | 9.0 0.0 |0.002 |0.0 85.0 by ald 
Pulp. ...|! 103 .20 20) Ou S001 0) 85.5 
Skinisa25) e!06) 36 -0 0 POOLS | 20 83.2 

May 26 | | 
July 10 H | | 
May 93] Whole‘.| .12} .70| .40; 2.4} .007 | .024 | 83.4 56.3 

Pulp. 222) — 06 .40 | .20 | 1.2 | .003 | .009 | 83.5 
Skin....| .40} 2.40] 1.40] 8.2 | .004 | .015 | 83.0 

May 26 | 
May 93) Whole‘ | .17 | 1.10 -40 |} 2.6} .009 | .024 | 84.9 54.6 

Pulp: :--| 05 +30) | = 20)| J 4o 1002-1500") 85ra.) 
Skin .58 | 3.50 | 1.20 7.3; .007 | .013- |, 83.5 

May 26 | 
July 10 | 

| 

June 1] Whole‘ .| .18 | 1.80; .70} 6.9} .017 | .062 | 89.8] 95.0 
Pulpieee| 04 - 40 . 20 2.1 | .003 | .012 | 90.4 
Skin....| .72 | 5.80 | 2.50 | 20.0 | .014 -050 | 87.5 

June 19 | 
| 

July 29 | | 

Sameas | Whole?!.} .36/ 3.70 | .90 | 9.2 | .032 | .077 | 90.3 | 89.3 
No. 23440) Pulp...-| .07 | .80) .20) 2.1 | .005 | .014 | 90.8 | 

Skin. ...] 1.37 |11.80 | 3.20 | 27.6 | .027 | .063 | 88.4 
June 1] Whole‘.| .30/ 2.90] .80) 7.8} .028 | .076 | 89.7 | 95.1 

Pulp-.:-| 06 -60 | .20) 2.0] .004 | .013 | 90.1.) 
Skin....] 1.20 [10.30 | 3.10 | 26.5 | .024 | .063 | 88.3 | 

| 
June 19 

| 

| 

July 29 | 

May 30 | Whole?‘..| .36 | 3.10 | 1.40 | 12.0 | -.040 | .155 | 88.3 | 110.9 
| Pulpes23|| 2084) 270i) 207 eT 422007 AOL ia Basie 
Skin....} 1.50 /11.90 | 6.30 | 50.0 | .083 | .138 | 87.4 

June 19 | | 
} 

July 29 | 

| | | 
May 30| Whole‘.| .67| 5.60 | 2.00 | 16.8] .070| .209 | 88.1 | 104.5 

| Pulp... 2). 1054..90) |) 2051) 25871 008s) ONT ssa) 
| Skin....| 2.90 |20.00 | 9.00 | 62.1 | .062 | .192 | 85.5 

June 19 | | 
| 1 

' | 
July 29 | | 

+ Without stones. 
5 Delaware variety, harvested Aug. 12-18, Springfield, W. Va. 
6 Elberta variety, harvested Sept. 13, Benton Harbor, Mich. 
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TABLE 5.—Arsenic and lead remaining on sprayed peaches at picking time—Continued. 

Arsenic(As).| Lead (Pb). 
op | 42 

o |= 
Sam- Determi- eyagers 
ple | Spray materialused. |, Date | nations | 3 ra Se coe fences = a S 
No. prayed. | madeon.| 9 | 94 | 8 | e# | ‘2 | : o | bom 

we | ce | SEICE| 2 | 3 | 28s 
oe a=| pics| — bet sD, (>) o 
oO“ }A™ |O7 1A tT th ase oe 

Mg. per 
1915. Parts per million. peach. EA CEA Gite 

234456 | 12 lbs. lead arsenate | May 30] Whole‘.| 0.80 | 7.10 | 2.60 | 23.0 |0.091 [0.297 | 88.7 | 114.3 
(powder), 88 lbs. hy- Pulps222}/)50% |) 605], 7-20) || 12 Sr 006 40135) 1890 
drated lime. Skin. ...| 3.50 |27. 80 /11.60 | 92.1 |..085 |. 284 | 87.4 

12 lbs. lead arsenate | June 19 | 
(powder), 88 lbs. sul- 
phur (200-mesh fine). 

100 Ibs. sulphur (200- | July 29 | 
mesh fine). 

234466 | 2 lbs. lead arsenate | May 30} Whole‘.| .42| 4.00} 1.10 | 10.4 | .044 | .115 | 89.4 | 104.7 
(com. paste), 2 lbs. Pulp....| .10/] 1.00} .20} 2.0) .008} .016.,, 89.8 
Stone lime, 50 galls. Skin....} 1.50 |12.50 | 4.10 | 34.2 | .036 099 | 88.0 
water. s 

2 Ibs. lead arsenate | June 19 
(com. paste), _ self- 
boiled lime-sulphur 
(8-8-50). | 

Self-boiled lime-sulphur | July 29 j 
(8-8-50). | 

234476 | 68 Ibs. .terra alba, | May 30] Whole‘.| .20) 1.80} .34)| 3.0] .020| .034 | 88.8 | 100.5 
32 lbs. sulphur (200- | Polpee sere On 00h a 10 -9 | .008 | .010| 89.1 
mesh fine). i Skin....| .60| 4.90] 1.20 9.8 | .012 | .024 | 87.8 

One astae aaceieacrs June 19 | 
| DOM sce wsecies cts July 29 

234486 | 68 lbs. hydrated lime, | May 30] Whole#.| .24 | 2.30} .60/ 5.7 |..026 | .065 | 89.4 | 107.5 
32 lbs. sulphur (200- Pulpy.:.| -07 | .70") .20)) 1. 9)),.:006)) 020 | 89.8 
mesh fine). Skin....] 1.10] 8.70} 2.50 | 19.7 | .020 | .045 | 87.3 

June 19 | | 
July 29 : 

234496 | 10 Ibs. lead arsenate | May 30|! Whole4.| .94/ 8.00 | 2.40 | 20.5 | .115 | .295 | 88.3 | 122.8 
(powder), 90 lbs. hy- Pulp...) 214} 1-.20))_..20) |. 17|_..014 ), .0205)..88. 5 
drated lime. Skin....| 4.50 35. 40 |12.20 | 96.1 | .101 | .275 | 87.3 

DD Ose staceticcpitecs June 19 | | 
234506 | Check plat (unsprayed).!.........- Whole‘.) .23 | 2.00} .40) 3.4 | .026 | .046 | 88.3 | 114.2 

Pulpetes|) 7. 10 . 90 -14 1.2 | .009 013 | 88.5 
Skin@ees|( 207) 6.105) 1550) | 195) S0L7, 033 | 87.4 

2 | 

1916 | | 
256377 | Check plat (unsprayed).|........-.. Whole‘.| .04} .30] .40| 2.7] .005/| .052 | 85.1 | 12%4 

{ Bulp ese ees Ola a0) -30 | 2.2, .001 | .031 | 86.4 
Skin....| .20] 1.20] .90) 5.3) .004 | .021 | 83.0 

256387 | Self-boiled lime-sulphur} A bout | Whole4.| .05) .30} .50| 3.4] .005 | .045 | 85.4] 90.9 
(8-8-50), 2 Ibs. lead | May 13) Pulp....} .01 10} .40} 2.9}..001 | .028 | 86.2 
arsenate. Skiing alee 20)) 100!) ) 290) 522) | 004515 2OU7. 82.6 

256397 | 2 lbs. lead arsenate, 50 |_..do.....| Whole4_| .05| .30] .50] 3.5] .005/| .051 | 85.7] 102.3 
galls. water. Pulpeeeaie cOl | £0) |) S30) e251 00l 1 02551085.,9 

Skin-...| ~20)! 1.20) 1.30) 7.7.) .004 | .026 | 83.1 
5 Ibs. ‘‘soluble sulphur | 3 weeks 

compd.,’’ 3 lbs. lime, later 
50 galls. water, 2 Ibs. 
lead arsenate. | 

4 lbs. “‘soluble sulphur | A bout | 
compd.,’’ 4 lbs. lime, | July 15 
50 galls. water. 

257088 | Check plat (unsprayed).|........-- Whole‘.| .06| .40] .40| 2.7] .005 | .034 | 85.3] 985.5 
1eplhomersel ios? . 20 -30] 2.2} .002) .021 | 86.4 
Skane ecs|) 2071 15203) 9290) |) 5:16) |) 0O8s|....013") 83.9 

257098 | 1 Ib. lead arsenate | May 29-| Whole‘.| .08/ .70]| .40] 3.7] .008| .042 | 89.1 | 105.6 
| (powder), 2lbs.stone | May 30] Pulp.._-| .03] .30] .30] 2.9] .002 | .025 | 89.5 

lime, 50 galls. water. Skin..../ .30/ 2.20] .90/ 6.6] .006 | .017 | 86.3 
1 Ib. lead arsenate | June 20- | 

| (powder), self-boiled | June 21 
| lime-sulphur (8-8-50). 
| Self-boiled lime-sulphur ) Aug. 1- 
| (88-50). Aug. 2 | 

3 As shucks fell. 
4 Without stones. a as 
6 Elberta variety, harvested Sept. 13, Benton Harbor, Mich. 
1 Elberta variety, harvested Aug. 21, Springfield, W. Va. 
5 Elberta variety, harvested Sept. 16, Benton Harbor, Mich. 
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TaBLe 5.—Arsenic and lead remaining on sprayed peaches at picking time—Continued. 

ord » 

| Arsenic(As).| Lead (Pb). lene : 
; mb | og d 

Sam- | ALES | Date Bekeepittes = eS = 7 : 3 | FB r 
S A. 3 3 (3) os) 

pe | Spray material use sprayed. | nations, fess! ost ees ous = 5 28 rt 

BE (CE|2e|=2| 2 | =| 2 | 55 ; Om ie tonne A Sl st is 
ae se) 

| Mi % 

| | tee g. per - 
1917. Parts per million. peach. Pict Gr & 

279359 | 1 Ib. lead arsenate | Apr. 4] Whole‘.| 0.05 | 0.30] 1.00| 6.9 0.004 |0.095 | 85.5 | 95.0 e, 
| (powder), 24lbs. lime, Pulp....; .O1| .10] .40] 3.0] .001 | .032 | 86.6 fr 

50 galls. water. Skin....! .20]| 1.20 | 4.20] 25.8 | .003 | .063 | 83.7 - 
8 Ibs. sulphur, 8 Ibs. | Apr. 19 | | ry 
hydrated lime, 3 ozs. ir 

| glue, 1 Ib. lead arse- % 
| mate (powder), 5Q 4. 

galls. water. ° | 4 
8 lbs. sulphur, 8 Ibs. | June 7 ey 

| hydrated lime, 3 ozs. | ee 
; glue, 50 galls. water. | | 

279369 | Check (unsprayed)..-...]...-... -....| Whole*.| .0 | .0 60), 4.0") 50 -057 | 85.0] 95.4 
Bulp ees) <.0)3\i80 -40| 2.8] .0 . 032 | 85.7 
Skinesss! Oe sO. PO e958) 20 - 025 | 82.6 

279379 | 10 Ibs. lead arsenate | Apr. 4] Whole4.| .02| .10|] .90} 6.3 | .002| .086 | 85.6] 96.2 
(powder), 90 lbs. hy- | Apr. 19 | Pulp....| .01| .10] .60] 4.3] .001 | .048 | 86.0 
drated lime. Skin....; .04 | .20) 2.40] 14.0} .001 | .038 | 82.8 

juineisulphur,-<.2422e june. 7 | 
279389 | Commercial preparation] Apr. 4; Whole+.) .07) .50) 1.20; 8.0) .006 | .110] 85.0] 91.5 ; 

containing 50 percent | Apr. 19 | Pulp..... .0 | .0 .80| 4&6] .0 . 062 | 85.6 
sulphur and 50 per} June 7/| Skin....) .40 | 2.30} 3.30] 19.2 | .006 | .048 | 82.6 i 
cent lead arsenate. | | . 

‘. 

4 Without stones. 9 Harvested July 9, Fort Valley, Ga. 

TABLE 6.—Arsenic, lead, and copper remaining on sprayed cherries at picking time. 
a ne ee 

S| ’ . ean Lead (Pb). Ree 
Sam- Dats (Glinebinil |e | ee | Tes 
ple Spray material used. sprayed of fruit F f zm dry- 4 

No. analyzed. Aa Dried Toa Dried yi Dried ing. 

fruit. fruit. fruit. fruit. fruit. fruit 

1916. | | Parts per million. | P.ct. 
26402) Check (unsprayed)) sec «| 252 as foals eee eee ence ORO2E OSG |eee=- eters 0255) 420) M875 
25453 1 | Home-made Bordeaux.|........-..-..- Unwashed (77045) 5 2 leeccorl acter | 2.1} 11.9 | 82.3 

Washed? 15-02.) alteseos|eeeece has bee: al derek!) 
254541! | Commercial fungicide |.............. Unwashed’s|—..09\ |) 0%) 2522 slee 5.2. 2.0 | 15.0 | 86.7 

containing 12° per Wiashed!22sc|) 07 |) x0) eo eetalieceryare | eZee 90 
cent copper, 3 per | 
cent arsenic. 

25181 3} 3-4-50 Bordeaux, 2lbs. | May30,June | Unwashed .| .15 id) 12 5245) S22) Ws ies 
lead arsenate (paste). 21. Washed?...} .09| .4 Bh | leecsa7 > eras} e thoi 

3-4-50 Bordeaux....... July 3. 
25482 3| Check (unsprayed).....|--.-.----- ed estos orrae .08 .4 36) 228 Te4sie G25 | 78.6 
25483 3) 14 galls. lime-sulphur | May30,June| Unwashed.| .15]| .7 dull tes loaacadiiensccc | 78.9 

solution, 2 lbs. lead 21. Washed?...| .10| .5 JA 19 i OG Soe | 
arsenate (paste), 50 | 
galls. water. 

14 galls. lime-sulphur | July 3. 
solution, 50 galls. | 
water. 

29484 4:1 Check: (unsprayed)-< os|esccmse cieisiate| pace seeeee -08 | .6 NTP Ss8")| eles |e Saale sOaa 
25485 4| 14 galls. lime-sulphur, | May 29-30, | Unwashed .| .16 | 1.0 TBs eel peas lll seo se 83.9 

2 lbs. lead arsenate June 20. Washed ?...| .16 | 1.0 1535 hy Seog Mee ete eer te 
(paste), 50 galls. wa- 
ter. | 

25486 4 | 3-4-50 Bordeaux, 2lbs. | May 29-30, | Unwashed .| .35 | 2.3 .7| 4.6] 2.3] 15.2 | 84.9 
lead arsenate (paste). June 20. Washed?2.-.| .17] 121 ~6 || 353) | pe 6h e106 

| 

1 Picked July 12, 1916, Wenatchee, Wash. 
2 Washed by holding under running tap water for a few minutes. 
8 Sweet cherries, picked July 20, 1916, Hart, Mich. 
4 Sour cherries, picked July 20, 1916, Hart, Mich. 
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TaBLE 7.—Arsenic, lead, and copper remaining on sprayed plums at picking time. 

Sam- 
ple 
No. 

Spray material used. 

25640 ! 

25641 ! 

25642 | 

25643 1 

25644 1 

25645 1 

25646 | 

25807 3 

25808 3 

25809 3 

25810 3 

2 lbs. lead arsenate 
. (paste), 50 galls. water 
1 lb. com. spray con- 

taining 1.7 per cent 
copper, 5 per cent 
lead arsenate, 7 per 
centcalcium arsenate, 
2 per cent sulphur, 50 
galls. water. 
Ibs. lead arsenate 

(paste) ,50 galls. water. 
5 lbs. sulphur, 50 galls. 

water. 
2 lbs. lead arsenate 

(paste), 50 galls.water. 
4 lbs. barium polysul- 

phid, 50 galls. water. 
2 lbs. lead arsenate 

(paste), 50 galls. water. 
1 lb. sodium polysul- 

phid, 50 galls. water. 
2 lbs. lead arsenate 
(paste), 50 galls. water. 

Self-boiled lime-sul- 
phur (8-8-50). 

2 tbs. lead arsenate 
(paste), 50 galls. water. 

Self-boiled lime-sulphur 
(8-8-50), 2 Ibs. soap... 

Check (unsprayed) 

2 lbs. lead arsenate 
(paste), plus lime, 50 
galls. water. 

14 galls. lime-sulphur 
solution, 50 galls. wa- 
ter, 2 lbs. lead arse- 
nate (paste). 

14 galls. lime-sulphur 
solution, 50 galls. 
water. 

2 Ibs. lead arsenate 
(paste), 50 galls. water, 
plus lime. 

Self-boiled lime-sulphur 
(8-8-50), 2 lbs. lead 
arsenate (paste), 50 
galls. water. 

Self-boiled lime-sulphur 
(8-8=50). 
lbs. lead arsenate 

(paste), plus lime, 50 
galls. water. 

Bordeaux 3-4-50, 2 lbs. 
lead arsenate (paste). 

Bordeaux 3-4-50....... 

2 

2 

Arsenic : Copper 
(As). | bead (Pb).| “(ayy 

Date STH ee 
sprayed. oo ae ape : dry- 

analysed. | OTl8-| Dried) CTH8-| Driea| OT1E-| Dried| ing 
5 | ina eal Mey ; f 

fruit. fruit. fruit. fruit. fruit fruit 

1916. Parts per million. Bact 
May 26. Unwashed .| 0.06 | 0.5| 0.2] 1.6] 0.3 | 2.4] 87.4 

Washed 2...|  .06 5h) 72) 16 eS fhe a 0 Me ee 
June 22, Aug. 

1/2 

May 26. Unwashed .| .04 3 Ail) Sells eae laee seo 87.0 
Washed 2...) .03 2 ale le OM eeret on temere ya er ee 

June 22, Aug. 
M25 

May 26. Unwashed .| .03 2 Fal ES eae ine seen 87.2 
Washed ?...| .03 2 37 Loed TA Se asel Rear eoerae 

June 22, Aug. 
1, 2. 

May 26. Unwashed .| 04 Cm ey | el a ee | a 87.7 
Washed 2...| .04 3 | [teed Wat ohel eget | PEEP ae ee 

June 22, Aug. 
1,2: 

May 26. Unwashed tcOg ie eo het ghi io a. | wre) |. 87.6 
Washed?...} .02 a? 71a) id LaCA g ege  N Bae! el Pe oe 

June 22, Aug. 
ADE 

May 26. Unwashed .| .03 3 adel Le fol Seal alan 88.1 
Washed?...| .03 an 7 eS Gh Serer el ocd ol eae ae 

June 22, Aug. 
2 

RN oN eras Unwashed.| .03| .2{ .3] 2.2] 0.5] 3.7] 86.6 
Washed?2...| .02 ail 5774 | coe les! AalpaosOe| Banece 

May 27 Unwashed .| .13 8 =O RI cers Gud eames ee eae 82.9 
Washed?...| .07 4 Ba | a? tet! Wal esse al Se ee oe 

June 21,22,23 

Aug. 12. 

May 27. Unwashed .| .07 4 BC ean) e/a sisted eae 81.8 
Washed 2...| .07 4 «3 Sint eee SSened Saree 

June 21, 22, 23 

Aug. 12. 

May 27. Unwashed.| .13 ah 4 2.3 Le2h (6285| 8203 
Washed?...} .10 6 14) 592.3 BOw er Dall ene 2 

June 21, 22, 23 

Aug. 12% 
cohpttzet See Unwashed .|_ .10 6 AU 2d, -6 |} 3.4] 82.3 

Washed?2...} .07 .4 pel) Laz AO lind Aiton are 

1 Burban'; picked last of August, Hart, Mich. 
2 Washed by holding under running tap water for a few minutes. 
3 Golden Domestica; picked last of September, Hart, Mich. 
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TABLE 8.—Arsenic, lead, and copper remaining on sprayed tomatoes at picking time. 

Arsenic Copper 
(as), “| Dead EP). cen): ae 

. “3 . SS. 

Sam- Spray material Date Determina- - on 
ple used. sprayed Tons spa ef wee dry- No. A made on. | Origi- Dried Origi- Dried Origi- Dried] ing 

* | mal |truit.| 24! | ruit.| 22! | sruit 
fruit. "| fruit. "| fruit. ae 

1915 Parts per million. Pct. 
233041) Check (unsprayed).....].-:---.--.--- Wiholefruit:| (2232. |Eeee [ese ae ieteease 1.8 | 30.0} 94.0 

Rup. 9625 -ail'o- nose <<. 4|eaeee| tee 1.2 | 20.0} 94.0 
233051 | 8-9-50 Bordeaux mix- | July 8, 19, | Wholefruit.|......|....-.|....--|--.--- Deleon Oaes 

ture. 21,31, Aug. Ul pe. te eles =e eee aleece lee eee PRON a tayay | BE fs} 
5a eis WIS 
Sept. 11. 

23306)1"||.5-6-50) Bordeaux. .--...| July 85 19: Wiholefruiti|-2- 555|22-ees\eaeeesieeeeee Daal Eola Onl meGoas 
QONSTR ATION) PUD esecee lee sense |e oes Beer leer 1.6} 25.8} 93.8 
55) LOS 8) 
Sept. 4, 11. 

1916 : 
25664 2) Check (unsprayed).....]..-.:...---.-- Whole fruit.) 0.02} 0.4] 0.9 | 16.1 6| 10.7 | 94.4 

. Pulp t-s-- . 02 .4 On| ol OSs, 5:| 8.9 | 9404 
25665 2 | 5-5-50 Bordeaux, 13 1bs.| July 13, Aug.| Wholefruit.) .3 Su2) Nepled e290 84) sale OL Wein) em Oaa 

teas arsenate (pow- | 7, 25, Sept. | Pulp......- 05 -9 | 1.2} 21.1 6} 10.5 | 94.3 
er). 8. 

25825.3') Check /(umsprayed): > 4): --- +s. 4-4. Whole fruit.| .07 1.4 BBS (HO) .7 | 14.0 | 95.0 
Pulp eee. . 02 a4 SOA ey) mda eOi eon 

25826 3) 5-5-50 Bordeaux, 14 1bs.| July 13, Aug.| Whole fruit.| .07 la .5| 7.6| 4.0] 60.6] 93.4 
lead arsenate (pow- | 7, 25, Sept. | Pulp...--..| . 02 .3 K2ie|) pou, “IAlos69|) 9384 
der). 8. | 

| 5-5-50 Bordeaux. ......] Sept. 18 
25706*| 44-50 Bordeaux: ....2-)..-22.225-ee- Whole frites -cecle ss 42 eee fees a3 -9|17.0| 94.7 

Wp Fs be close ee erro es ce eee aes VO a NO een Oat 
25707 4 | Check (unsprayed)...22}.---2.2<-.-.-2 Wiholeifiruits| See a|e pes sole tee -6.) 10.5.) 94.53 

WD. 928 s/c |'ase oecllaas ede Season poses 0 | 8.8] 94.3 
207104") Check (umsprayed).....|-5-..2.----21-- WY Dole fruits: ae. eee ts le sets eee .7 |:13.2 | 94,7 

Pulp. -sc.ecrsl| eect feces | sates bse 7) 13.2 | 94.7 
2ofllnsy| 4-450 Bordeaux 1. vile |socccerereee be = Wiholeviruite sesso [So cete recede -8 | 14.3) 94.4 

, : Pulpo pei - GEER eal eis & eedse Reeds |) site yield Oa lean 
| | 

1 Fruit picked Sept. 15, 1915, Camden, N. J. 
2 Fruit picked Sept. 14, 1916. Arlington, Va. 
3 Fruit picked Oct. 2, 1916, Arlington, Va. 
‘Fruit picked Sept. 15, 1916, Salem, N. J.; samples represent commercial fruit ready for market. 

TABLE 9.—Copper remaining on sprayed celery at gathering time.! 

Sam- Reais 
a ee . Date Determinations 

ple Spray material used. sprayed miaderout 

1915 
23585 2 | Check plat (umsprayed).....|-.-.-----.-.-. Unwashed (check). . 
23586 2| Oversprayed with 5-5-50 | Aug. 14, 24, | Unwashed leaves 3. . 

Bordeaux mixture, 2 Ibs. Sept. 2, 14. | Unwashed stalks3... 
resin fish-oil soap. Washed leaves!....- 

Washed stalks... .. 
23587 2 | 5-5-50 Bordeaux mixture, | Aug. 14, 24, | Unwashed leaves 3. . 

2 Ibs. resin fish-oil soap. Sept. 2, 14. | Unwashed stalks3...| 
Washed leaves‘..... 
Washed stalks‘. .... | 

1917. 
28783 5 | Commercially sprayed with | Sept. 11, 22, | Unwashed leaves... .| 

5-5-50 Bordeaux plus soap.}| Oct. 1. Unwashed stalks...) 
Washed leaves®.....| 
Washed stalks. .... | 

287845 | Oversprayed with 5-5-50 | Sept. 11, 22, | Unwashed leaves... -| 
Bordeaux plus soap. Oct. 1. Unwashed stalks...) 

Washed leaves®..... | 
Washed stalks®...-. | 

Copper (Cu). 

Loss on 

Original| Dried | 4Yine. 
celery. celery. 

Parts per million. | Per cent. 
2a3 24.2 90.5 

258.1 | 2,150.8 88.0 
16.6 207.5 92.0 
65.7 547.5 88.0 
8.2 102.5 92.0 

213.0 1,775.0 88.0 
3.6 45.0 92.0 

85.5 HIZE5, 88.0 
2.9 36.3 92.0 

4.7 33.6 86.0 
=o 15 92.2 

2.9 20:75) ime 28 
.9 WUS5 5/3 See eee eee 

12.8 91.4 86.0 
1.6 20.0 92.0 
2.1 Da.. Oni| Se ee 

etl S779 | Saaenerene 

1 The samples sprayed in 1915 were coated with copper spray when received and represent extremely 
heavy applications; the 1917 samples represent celery as it usually appears on the market. 

2 Harvested Oct. 29, 1915, North Liberty, Ind. 
3 These sprayed samples were heavily coated with the spray material when received. 
4 Washing done by holding sample under faucet water for few minutes, 
5 Harvested about Nov. 1, 1917, North Liberty, Ind. 
6 Washed by soaking celery in water for a short time and then rubbing with a small brush. 

’ 
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TaBLE 1L0.—Copper remaining on sprayed cucumbers at picking time. 

25660 ! 

25661! 

25662! 

25663! 

Spray material used. 

Check (unsprayed) 

2-4-50 Bordeaux: ..../.. 

2-450 Bordeaux plus 
resin fish-oil soap. 

5-5-50 Bordeaux. ......- 

| 

Copper (Cu). 
| 

| Date | Determinations Loss on 
| sprayed. made on. Original | Dried drying. 

| fruit. fruit. 

| Parts per million. | Per cent. 
eee | 1916 NViholeiniit= sss eee 0.6 ES 94.7 

| Pulpss.nsce eee oes -8) Weel 95.8 
Skanes. ee 285 eee ai) HOH, 93.5 

eich eas 1916 Wiholeiruits= <= -- ---- 12 25.5. 95.3 
| Pulp iaoeuetaccseeaee .3 7.3 95.9 
| Skin Jay ces eee eee 2.8 44.4 93.7 

2 Ibs. | 1916 Whole fruit. ......... Nee 25.5 95.3 
Pulp ite. Js cee neceaee a0) 7.3 95.9 
ORME Sea eeceaee 2.5 39.1 93.6 

cea icet 1916 Whole fruit. .-.-..-.-- 1.4 28.6 95.1 
Pulp. Jsc2s accesso coe .3 6.8 95.6 
Skin's 3256 ceeepeoee ck 205 38.5 93.5 

1 Cucumbers picked Sept. 9, 1916, Plymouth, Ind. 

TaBLe 11.—Arsenic, lead, and copper remaining on sprayed cranberries at picking time. 

23454 1 

23455 1 

23456 1 

23684 4 

23685 4 

Arsenic Copper (As). Lead (Pb). (Cu). sae 

Condition 5 
Spray material used. 2 eae of fruit ae 

prayed. | analyzed. | Orig- yrieq| OtI8-| priea| OTH| Dried] ing 
inal fruit inal fruit inal fruit = 
fruit. | *| fruit. | icaotte. [eek 

: 1915. Parts per million P.ct. 
Sprayed lightly with | June 24,July; Unwashed.|......[......|.-..--|-----. 7.4,|'62.7 || 88.2 
44-50 Bordeaux, 2 oe ral Ech deellapesen|easece Sacco |sclone 7.1} 60.2] 88.2 
lbs. resin  fish-oil 28. 
soap .? 

Sprayed medium with |..... dotete =: Wmwashed!s |. sees |ssece- eeeeee eee 3.9 | 33.9] 88.5 
4450 Bordeaux, 2 Washed 3222 |eecclesccee accel Sesbas 2.3 | 20.0] 88.5 
lbs. resin fish-oil soap | 
(normal spray for re- | 
gion). 2 

Sprayed heavily with |..... Goes: Wniwashedt:|)202 esas oceeeeleoeeee 7.6 | 66.1] 88.5 
44-50 Bordeaux, 2 Wished ssiae | ae ee eres eee reine 4.8 | 41.7] 88.5 
lbs. resin fish-oil 
soap. ? 

Oversprayed with 4-4- | June 10, July); Unwashed .|......|-..---|------|------ 33.3 |268.5 | 87.6 
50 Bordeaux, 2 Ibs.| 10,31, Aug.| Washed 3...)......|..-.--|.-----|------ 16.2 |130.6 | 87.6 
resin fish-oilsoap.2. |: 16. 

Sprayed heavily with | June19,July| Unwashed -|......).---..|------|------ 2.0) 15.0} 86.7 
44.50 Bordeaux, 2 DT ATIp a2: | WWiaSed o2—-)| bea: ees oleate neta tater 1.7] 12.8) 86.7 
Ibs. resin  fish-oil ° 

soap. ® | 
Sprayed medium with .....do....... Winwashed "oo een |aeeee slaneceelecese 2.0 | 14.4 | 86.1 

44-50 Bordeaux, 2 | AVES aG LEME Ae Gael ee alae ooelisacnce 1.8 | 12.9] 86.1 

Ibs. resin fish-oil soap | 
(normal spray for re- | | 
gion). } 

Sprayed lightly with |.....do.......| Wmywashed'e|: 2 s-4lose---|-eeeeeles ae 2.6 | 17.9 | 85.5 

44-50 Bordeaux, 2 | Washed! 3slie. saleeess- Ih Eater Eee 2:4.) 16.5 |) 85.5 

Ibs. resin  fish-oil | 
soap. ° | 

Check (unsprayed) ®. . .|.......-------|--20------2--|oe--2-]--22 22/2 eee ee|eo 2 .9|- 7.1) 87.4 

11 Gsm 
Commercially sprayed | June 26, July | Unwashed -|...--.------)------]------ 7.2 | 62.1) 88.4 

with 3-3-50 Bordeaux,, 27, Aug. 5,| Washed? ...|...........--|.-----|------ 3.0 | 25.9 | 88.4 

2 bs. resin fish-oil 25. 
soap. 6 

1 Karly Black. 
3 Harvested Sept. 18, 1915, Brown Mills, N. J. 
8 Washed by holding the berries in running tap water. 
4 Howe. 
> Harvested Oct. 16, 1915, Brown Mills, N. J. 
* Harvested Sept. 18, 1916, Brown Mills, N. J. 
1 Washed by soaking berries in water for a short time, 

repeating operation three times. 

72638—22—— 4 

pouring off the water, adding more water, and 
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TaBLeE 11.—Arsenic, lead, and copper remaining on sprayed cranberries at picking time— 
Continued. 

Arsenic Copper aes Lead (Pb). (Cu). 

Sam- Dat Condition PRR A AH ne 
ple | Spray material used. Sac of fruit i ; dae 
No. analyzed. | Ori8-| pried| OT18-| Driea| OUR Dried | ing. 

inal | fruit. | da! | fruit fruit fruit. “| fruit. ; it. - 

1916 Parts per million. Pacts 
26166 | Sprayed lightly with | Aug. 1, 24 Unwashed .| 1.2| 8&7] 4.8 | 348 39.8 | 86.2 

44-50 Bordeaux, 2 Washed 7...| .8} 5.8) 2.5) 181 16.7 | 86.2 
lbs. resin fish-oil soap, 
2 lbs. lead arsenate 
(powder). § . 

26167 | Sprayed normally with |____. do. .| Unwashed .| 1.3] 9.4] 5.7 | 41.3 48.6 | 86.2 
44-50 Bordeaux, 2 Wiashedit2-) sl On) ie2nit 2sonel Sel 22.5 | 86.2 
ivs. resin fish-oil soap, 
2 lbs. lead arsenate 
(powder). 8 

26168 | Sprayed heavily with |___.. do. .| Unwashed .| 1.7 | 12.8] 7.4 | 55.6 75.2 | 86.7 
44-50 Bordeaux, 2 Washed 7...| 1.0] 7.5] 3.8 | 28.6 34.6 | 86.7 
lbs. resin fish-oil soap, 
2 Ibs. lead arsenate 
(powder). § 

26169 | Oversprayed with 4-4- | Aug. 2, 24. | Unwashed.) 2.5 | 19.1} 9.2 | 70.2 87.0 | 89.9 
50 Bordeaux, 2 Ibs. Washed ?7...| 1.0| 7.6} 4.4 | 33.6 28.2 | 86.6 
arsenate (powder), 2 | 
Ibs. resin fish-oil soap. | 

26170: || Chieck (unsprayed) 852-5. 2-24. eee Unwashed.| .1 ad -6) 4.4 7.4 | 86.5 
Washed?7...) .1 Aff .6| 4.4 7.4 | 86.5 

27337 1 | 4-5-50 Bordeaux, 2 lbs. | June 24, Aug.| Unwashed -|......|......|.--.-- estos 17.2 | 87.2 
resin fish-oi] soap. ° 3. Washed! 7a... ssocle-c.o<|eoseectese sss eS) || Sees 

27338!¢ | 10 lbs. lead arsenate | Jufly 22. Wmwashed 4) 14a) 1G SS AG | See ees 87.1 
(paste), 50 galls. Washed 7...; .14] 1.1 Quo 7208) sasceel ie See eee 
water. !1 | 

2733910 | 10 Ibs. lead arsenate | July 22, 24. | Unwashed .| .16| 1.2] 1.1] 81)]......|...... 86.5 
(paste), 21bs. laundry Washed! 7225) 16) || o525|/ shod 8.1 | eek eceee eens 
soap, 50 galls. water.1 

273401) 5 Ibs. lead arsenate | June 28, Aug.) Unwashed -/ 3.9 | 30.7 | 19.1 |150.4 |......|...... 87.3 
(powder), 50 galls. il Washedi™22)01.(5)4) 1158. || 11-5e)S0nGules eee ae Seo eee 
water.1! 

3 lbs. lead arsenate | Aug. 19. 
(powder), 50 galls. | 
water. 2 

7346 1) 4-5-50 Bordeaux, 2 lbs. | June 24, Aug.| Unwashed -|......|.....-].---..|.--.-- 23.4 | 87.2 
resin fish-oil soap. 9 3: Washed! 7522 |S osceclaace ns |eeece iP aaa IPEGY ee Sc 

2734710 | 10 Ibs. lead arsenate | July 222 Unwashed =| .14 | Liar 14) 1025 |-- 2-2 oleae 86.7 
(paste), 50 galls. Washed! 7255) V4 une | adeilie |) FBCS Ie ees eee een 
water. J 

2734810 | 10 Ibs. Jead arsenate | July 22,24. | Unwashed.) .15| 1.2] 1.5) 11.7 ]......|_.....- 87.2 
(paste), 2]bs. laundry Washed 7...) .09 Ff (i fine as) Wn iaiesy iar amac |sceocc 
soap, 50 galls. water. 1 : 

273491] 5 Ibs. lead arsenate | June 28, Aug.) Unwashed .| 3.9 | 30.7 | 18.9 (148.8 |.-....|.....- 87.3 
(powder), 50 galls. ils Washed 75.2) 154. | 1007) V2 5s nOT ince soles oe ol eee 
water. | 

3 Ibs. lead arsenate | Aug. 19. 
(powder), 50 galls. | 
water. 12 | 

27181 | Check (unsprayed)11...}.............. Unwashed .| .02! .14 4! 2.9 6.4 | 86.0 
Washed ?7...| .02| .14 4] 2.9 DON ee ceee 

1917. | 
28686 | 4 lbs. lead arsenate | June 26,July| Unwashed. 1.1 | 9.6 ANSE OOTO| sees Maer 88. 6 

(powder), 50 galls. 26, 30. Washed 7...) .6 | 5.3 2:9) 2554 |. 32a aee esl eee ea 
water, 2 lbs. caustic | 
potash fish-oil soap. 18 

28685 | Check (unsprayed) !3..-}............-. Unwashed.) .01 . 08 Stes gan) 4.8] 87.6 
Washed 7...| .01] .08 Biull eos A, 3) eae 

28556 | 3lbs.lime, 4]bs.copper | June 28, Aug.| Unwashed.) .1 .8 36) 4.9 10.6 | 87.8 
~ sulphate, 2 Ibs. resin , Washed 7...) .1 .8 161" 429) Hae stellt Se 
fish-oil soap, 50 galls. | 
water. }3 | 

28830 | 4 lbs. lead arsenate | June 26,July| Unwashed .| 1.2 | 10.0] 4.8 
(powder), 2 lbs. caus- 26, 30. Washed 7...) .3 Prayer alist’) 
tic potash fish-oil | 

| 
soap, 50 galls. water.}8 

1 Karly Black. 
7 Washed by soaking berries in water for a short time, pouring off the water, adding more water,and 

repeating operation three times. 
8 Harvested Oct. 9, 1916, Brown Mills, N. J. 
9 Harvested Sept. 23, 1916, East Wareham, Mass. 

10 Late Home. 
ll Harvested Oct. 2, 1916, East Wareham, Mass. 
12 Harvested Sept. 25, 1916, East Wareham, Mass. 
18 Harvested Oct., 1917, East Wareham, Mass. 

t 
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Some of the samples from New Jersey reported in Table 11 represent 
plots which were purposely oversprayed and contain relatively large 
amounts of spray residues. 
mended schedule contain much less spray residue. 

The lots sprayed according to recom- 
Samples 27340 

and 27349 show a comparatively large amount of spray residue, but 
these samples are from experimental plots which were sprayed late. 
The other Massachusetts samples show very little spray residue. 
The results indicate that when sprayed with the regulation spray and 
washed before using the berries contain but little spray material. 

Taste 12,—Copper, lead, and arsenic remaining on sprayed grapes at picking time. 

Sam- 
ple 
No. 

Spray material] used. 
Date 

sprayed. 

Condition 
of samples 
analyzed. 

Arsenic 
(As). 

Lead (Pb). Copper 
(Cu). 

‘| fruit. 

| 

Crig- 

inal | fruit. 
Dried) ; 

23565! 

23566 1 

23567 1 
- 235711 
235721 

23573 1 

23574 1 

23688 1 

236891 

24 Ibs. lead arsenate 
(powder), 4-4-50 Bor- 
deaux.? 

1 lb. lead arsenate 
(powder), 44-50 Bor- 
eaux.? 

Check plat (unsprayed)? 
Cheek plat (unsprayed)4 
3 lbs. lead arsenate 

(paste), 2 Ibs. fish-oil 
soap, 3-3-50  Bor- 
deaux (sprayed with 
coarse nozzle). 

3 Ibs. lead arsenate 
(paste), 1 1b. laundry 
soap, 3-3-50  Bor- 
deaux (sprayed with 
coarse nozzle).! 

5 Ibs. lead arsenate 
(paste), 2 lbs. fish-oil 
soap, 3-3-50  Bor- 
deaux (sprayed with 
coarse nozzle). 

5 lbs. lead arsenate 
(paste), 1 1b. laundry 
soap, 3-38-50  Bor- 
deaux (sprayed with 
coarse nozzle).4 

5 Ibs. lead arsenate 
(paste), 2 lbs. fish-oil 
soap, 3-3-50 Bor- 
deaux (oversprayed, 
coarse nozzle). 

5 lbs. lead arsenate 
(paste), 1 1b. laundry 
soap, 3-3-50  Bor- 
deaux (oversprayed, 
coarse nozzle).4 
Ibs. lead arsenate 
(paste), 3-3-50 Bor- 
deaux (sprayed with 
trailers, using fine 
nozzles).5 
Ibs. lead arsenate 
(paste), 1 Ib. laundry 
soap, 3-3-50  Bor- 
deaux (sprayed with 
trailers, using fine 
nozzles) (normal 
schedule for this re- 
gion).5 

1 Concord. 
? Harvested Oct. 9, 1915, Benton Harbor, Mich. 
3 Samples washed in running tap water. 
4 Harvested Oct. 9, 1915, North East, Pa. 
+ Harvested Oct. 27, 1915, North East, Pa. 

1915. 
June 4, July 

16. 

iJulys6s 4,14 Unwashed . 
Washed 3 .. 

July 19. 

July 6. 

July 19. 

July 6. 

July 19. 

July 5, 17. 

Unwashed .- 
Washed 3 .. 

Unwashed . 
Washed 3 .. 

Unwashed . 
Washed 3 .. 

Unwashed . 
Washed 3 .. 

Unwashed . 
Washed 3 .. 

Unwashed . 
Washed 3 .. 

Parts per milli 
0.25 | 1. 
-14 | .80 

13 
13 

07 
07 
-44 
- 30 

- 80 | 4.80 
10 

. 80 : 70 
-35 . 10 ne 

-40 | 1. 
-40 | 1. 

90 

. 82 
- 50 

90 
40 nye 

90 | 

2.6 
2. 

snae 

NROe 

48. 5 
14. =m bo 

o 

_ 

boo 

~] _ 

Sar S25 so 

SASS mal) 

SOS) oo 

oor COS 

a 
to 00 ou 90 ont 

ivan 

DS COR or 
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TasLe 12.—Copper, lead, and arsenic remaining on sprayed grapes at picking time— 
Continued. 

Arsenic Copper (As). | Lead (Pb). (Cu). i 

Sam- Date Condition ; ae 
ple Spray material used. pannel of samples Y la 
No. He Nae analyzed. | Orig- Dried Orig-| 54 a} O818- lr dl sues 

inal f t inal f hit inal iit Ing. 
fruit. | T2*-| troit.| "| froit. | et 

| 
| 1915. Parts per million. Picts 

23690!) 3 Ibs. lead arsenate | July 5, 17. Unwashed .| 0.29 | 1.40] 0.9 4.3] 0.6] 2.9] 79.0 
(paste), 1 Ib. laundry Washed 3...) .22 | 1.00 Saale) so |) lara aie 
soap, 3-3-50 Bor- 
deaux (spray applied 
with fine nozzles set e 
at rear of sprayer).® 

258361 | Check plat (umsprayed)§).............. Unwashed .| .0 al -5 | 2.6 Sse 7 tet (0) 
Washed 3..| .0 .0 ol, 243 OOM CbPa locos 

1916. 
258371 | 1 gall.lime-sulphur, 33° | Dormant | Unwashed.) .05]| .26 of) 3-6) 21) (556 1 98054 

B.),7 galls. water. spray. Washed 3..| .02] .10 (|) sehal 15S) O56) eee 
4-4-50 Bordeaux 6...... June 16 

258381! 8 lbs. Bordeaux (com. | June 1, 12. Unwashed .| .12| .63 28) |, 4027 |) Va 754 Sie 
paste), 1 Ib. lead arse- Washed ?..| .07| .37 S65) 2de20 |) Les |b: Sm nee 
nate (powder), 50 
galls. water. 

8 Ibs. Bordeaux (com. | Aug. 2 
| paste), 50 galls.water.6 

259031! | Check plat (unsprayed)7|.............. Unwashed .| .04} .17 «6, || 2.6 8} 3:4) 76.5 
Washed 3..} .04 17 a0) || seal 74 Tb aR so 

259041) 1 Ib. soap, 13 Ibs. lead | July 6, 21 Unwashed .| 3.00 |12.60! 7.5 | 31.61 4.1] 17.3 | 76.3 
arsenate (powder), Washed 3 ../ 1.00 | 4.20 | 3.5 | 14.8] 1.4) 5.9 |..222 
3-3-50 Bordeaux 
(used trailers with 
medium nozzles).7 

25905! | 1 Ib. soap, 23 Ibs. lead |..... doe. Unwashed .| .70 | 3.20] 3.9} 17.7 | 2.1) 9.5) 780 
arsenate (powder), Washed:3 .<| 160 }) 2470) 2.8012: 75), 41/3 9|) ed.10 eee 
3-38-50 Bordeaux . 
(used trailers with 
medium nozzles).7 

25906! | 1 Ib. soap, 23 Ibs. lead |..... GOzereee Unwashed .| 3.80 |16.10 | 12.0 | 50.8} 3.2] 138.6 | 76.4 
arsenate (powder), | Washed’? ..| 2.60))11300 |) 7.6.) 32. 2) |). Viet 702 None 
3-3-50 Bordeaux 
(used trailers with 
medium nozzles). 

| LIb. lime, 1 Ib. soap, 24 | Aug. 12 
Ibs. lead arsenate 
(powder), 50 galls. 
water (double appli- 
eation).7 

25907 1| 1 Ib. soap, 14 Ibs. lead | July 6, 21. Unwashed.| .30] 1.30] 2.4} 10.3] 2.3 | 9.8 | 76.6 
arsenate (powder), Washed! 3.--) ..30)) 12805) de3il 2.65 deouieGxojleeeeee 
3-38-50 Bordeaux 
(used trailers with 
fine nozzle).7 i 

26016 8 | 4-3-50 Bordeaux (me- | June 15 Unwashed.| .15 | .60 wif | 229i le eQoiO alm Garo. | mae 
dium set nozzle).9 Washed 3...| .15 | .60 oid | 2e'90)| Sul spond ol aeeeee 

26017 8 | 4-3-50 Bordeaux (me- }|.....- dosaerie Unwashed .| 1.80 | 7.30-| 5.1 | 20.7} 2.7) 11.0] 75.4 
dium set nozzle). |, Washed:3: <2) 270) | (2:80!) 2503) 8255) selon Osis 

24 Ibs. lead arsenate | June 28. 
(powder), 2 lbs. laun- 
dry soap, 3-3-50 Bor- 
deaux (sprayed with 
trailer, fine nozzle). 

| 24 Ibs. lead arsenate | Aug. 4. 
(powder), 1 lb. resin 
soap, 3-3-50  Bor- 
deaux (sprayed with 
trailer, fine nozzle).9 

26018 8 | 4-3-50 Bordeaux (me- | June 15. Unwashed .| 3.70 |16.30 | 10.4 | 45.8 | 3.4 | 15.0; 77.3 
dium set nozzle). Washed's:_:) 590)| 4.00 ||) 3:12) 13827) |. Mia 652) eee 

23 lbs. lead arsenate | June 28. 
| (powder), 2 lbs. laun- 

dry soap, 3-3-50 Bor- 
deaux (sprayed with 
trailer, coarse nozzle). 

24 lbs. lead arsenate | Aug. 4. 
(powder), 1 lb. resin 

‘soap, 3-3-50  Bor- 
deaux (sprayed with 
trailer, coarse nozzle). 

1 Concord. 7 Harvested Oct. 6, 1916, North East, Pa. 
3 Samples washed in running tap water. 
» Harvested Oct. 27, 1915, North East, Pa. 

8 Catawba. 

6 Harvested Sept. 30, 1916, Benton Harbor, Mich. 
9 Harvested Oct. 13, 1916, Sandusky, Ohio. 
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TaBLE 12.—Copper, lead, and arsenic remaining on sprayed grapes at picking time— 
Continued, 

Spray material used. 
Date 

sprayed. 

Condition 
of samples 
analyzed. 

26019 8 

26020 8 

26021 8 

28881 § 

288828 

288838 

4-3-50 Bordeaux 
(sprayed with me- 
dium set nozzle). 

24 Ibs. lead arsenate 
(powder), 2 Ibs. laun- 
dry soap, 3-3-50 Bor- 
deaux (oversprayed 
with trailer, coarse 
nozzle). 

lbs. lead arsenate 
(powder), 1 Ib. resin 
soap, 3-3-50  Bor- 
deaux (oversprayed 
with trailer, coarse 
nozzle).9 

4-3-50 Bordeaux 
(sprayed with me- 
dium set nozzle). 

23 Ibs. lead arsenate 
(powder), 2 Ibs. laun- 
dry soap, 3-3-50 Bor- 
deaux (sprayed with 
trailer, medium noz- 
zle).9 

43-50 Bordeaux 
(sprayed with me- 
dium set nozzle). 

2} Ibs. lead arsenate 
(powder), 2 lbs. laun- 
dry soap, 3-3-50 Bor- 
deaux (sprayed with 
trailer, medium noz- 
zle). 

24 Ibs. lead arsenate 
(powder), 1 Ib. resin 
soap, 2-38-50 Bor- | 
deaux.® 

3-3-50 Bordeaux (set 
nozzle). 

14 Ibs. lead arsenate 
(powder), 1 Ib. resin 
fish-oil soap, 2-3-50 
Bordeaux (trailer, 
medium nozzle) 
(schedulerecommend- 
ed for this region).! 

3-3-50 Bordeaux 
nozzle). 

14 lbs. lead arsenate 
“(powder), 1 lb. resin 
fish-oil soap, 2-3-59 
Bordeaux (trailer, 
medium nozzle).1! 

3-3-50 Bordeaux (set 
nozzle). 

14 lbs. lead arsenate 
(powder), 1 lb. resin 
fish-oil soap, 2-3-50 
Bordeaux (sprayed 
with trailer, medium 
nozzle). 

2% Ibs. lead arsenate 
(powder), 1 lb. resin 
fish-oil soap, 2-3-50 
Bordeaux (sprayed 
with trailer, medium 
nozzle).¥ 

2 

| 

(set 

1916. 
June 15. 

June 28, 

Aug. 4. 

June 15. 

June 28, July 
12. 

June 15. 

June 28, July 
12. 

Aug. 2. 

1917. 
June 18. 

July 2-4, 24- 
25. 

June 18-20. 

July 2-4, 24- 
25, Aug. 14. 

June 18-20. 

July 2-4. 

July 24-25, 

3 Samples washed in running tap water. 
8 Catawba. 
9 Harvested Oct. 13, 1916, Sandusky, Ohio. 
10 Samples washed by soaking the grapes in water for 5 minutes, pouring off the water, and then washing 

in running ta 
"1 Harveste 

water. 
Oct. 27, 1917, Sandusky, Ohio. 

Unwashed . 
Washed 3... 

Unwashed . 
Washed 3... 

Unwashed . 
Washed 3... 

Unwashed .| 
Washed 10. 

Unwashed .| 
Washed 10 . 

Unwashed . 
Washed 10. . 

Arsenic 
(As). 

4. 60 
2.70 

Sptssyh) 

6. 20 
3. 30 

*| fruit. 

Lead 

Orig- 
inal 

(Pb). 

Dried 
fruit. 

Copper 
(Cu). 

21. 10 
{12.40 

30. 10 | 
16. 00 

12.6 
4.9 

cis aS) 

2° 9 IH 

a 
ign on 

51.3 
19.9 

aed ar 

61.0 

* = 
= 52 Orc 

88. 0 

m= OO sale 

ie On 

we 

Nie lor we) 

21.1 | 

21.0 
13.0 
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TaBue 12.—Cupper, lead, and arsenic remaining on sprayed grapes at picking time— 
Continued. 

Arsenic . are Copper GAS). Lead (™b). (Gu). 

Sam- Tate Condition | F tgs 
ple Spray material used. See of samples | | ae 
No. : DEBYEC- analyzed. |Orig-| prjeq| OTiB-| priea| OTI8-| pried oes 

| inal \pcse'| Wall gcse | dmal (eure des ae 
‘fruit. |7"-| fruit. Tuit.| nit. | Pure. 

—— haus} | | 

1917. Parts per million. P&ct: 
2888422 | 3-3-50 Bordeaux] June 1820. | Unwashed .) 5.70 31.10 | 13.0 | 71.0 | 4.3 | 23.5) 81.7 

(sprayed with set Washed 10..| 4.40 /24.00 | 12.0 | 65.6 | 3.3] 18.0 |...._. 
nozzle). | | 

24 Ibs. lead arsenate | July 2-4, 24- 
(powder), 1 Ib. resin 25. 
fish-oil soap, 2-3-50 
Bordeaux, (sprayed 
with trailer, medium 
nozzle) 13 

288868 | 3-3-50 Bordeaux | June 18-20. | Unwashed .| 5.90 30.30 | 14.8 | 75.9 | 2.3] 11.8] 80.5 
(sprayed with set | Washed 20.2! 1.30) | 6. 70:39) | -2050"" Waves 827; || Saeeee 
nozzle). | | 

14 lbs. lead arsenate | July 2-4, | 
(powder), 1 Ib. resin Aug. 14. | 
fish-oil soap, 2-3-50 
Bordeaux (sprayed 
with trailer, medium 
nozzle).1 

2888712! 3-3-50 -Bordeaux | June 18. i Unwashed .| 4.60 24.30 |..:2..)..:2-2 6.4 | 33.8] 81.1 
(sprayed with set Wrashed 1022) 1.80) |9450)| 5820. Sieeesee ASD) 2202 il eee 
nozzle). 

1 lb. calcium arsenate | July 2-4, 24- | 
(powder), 1 lb. resin | . 25. 
fish-oil soap, 2-3-50 | 
Bordeaux (sprayed 
with trailer, medium 
nozzle).}3 | 

28888 | 3-3-50 Bordeaux | June18-20. | Unwashed.| .08] .40| .9)| 4.5] 1.5] 7.6} 80.2 
(sprayed with set Washed 10. .|) 08 | .40))-mis O84. -))adesear6. 652s 
nozzle).11 | 

2888912 | 3-3-50 Bordeaux | June 18-20. | Unwashed.) .08| .40| .5] 2.5) 1.5] 7.6] 80.2 
(sprayed with set | Washed 10 208) .40)) 3] 155) SSN ee Tew lee 
nozzle).13 | 

8 Catawba, 
10 Sampies washed by soaking the grapes in water for 5 minutes, pouring off the water, and then wash- 

ing in running tap water. 
N Harvested Oct. 27, 1917, Sandusky, Ohio. 
13 Ives. 
18 Harvested Oct. 18, 1917, Sandusky, Ohio. 

WEATHER CONDITIONS. 

Nos. 23565-67: Ideal for spraying during both applications; all foliage and fruit were covered. 
Nos. a: and 23688-90: Heavy rain on July 8, which seemed to wash off a large amount of the spray 

material. 
Nos. 25836-38 and 25903-07: No abnormal weather conditions reported. 
Nos. 26016-21: Dry, hot, clear; season unusually dry. 
Nos. 28881-89: Rainfall normal; in no case did rain interfere with the spraying, nor did rain fall before 

material was well dried. 

The Michigan samples and the Pennsylvania samples mentioned in 
Table 12 that were sprayed according to normal schedule showed 
very little spray residue at harvest. Grapes sprayed in Sandusky, 
Ohio, according to the schedule formerly used in that region showed 
a decided spray residue on their surface at harvest. As this spray 
residue was no doubt due mainly to late spraying, the Bureau of 
Entomology has recommended a new schedule which is given under 
Sample 28881. Table 12 shows the composition of grapes sprayed 
according to the recommended schedule as compared with that of 
those sprayed under the schedule formerly used, as well as the com- 
position of grapes sprayed under various experimental schedules. 
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Several spray schedules are represented by the samples shown in 
Table 14. Very little spray residue was present on the apples, except 
Samples 23598, 33378, and 33379, which were purposely heavily 
sprayed, and the apples from Grand Junction, Colo. The 1915 sam- 
ples from Grand Junction showed so much more residue than the 
apples from other districts that the spraying schedule was changed 
in 1916 and 1917, with the result that much less spray residue was 
found on the fruit. 

TaBLeE 15.—Arsenic, lead, and copper remaining on fruits and vegetables sprayed with 
poisonous sprays (summary). 

Arsenic (As). Lead (Pb). Copper (Cu). 

Determi- i 
Product. nations F TERS 

| HEEEC Gin. Cue Dry basis. arene Dry basis. Origine | Dry basis. 

Peaches: | Parts per million. 

Sprayed..... teWVinOleraessee 0.02— 0.94) 0. 10— 820|' O53= 2.6] 250- (2350/22 SS2s552 |e eee 
Pulp ee neroece .00- .14| .00- eA pil oki oi SiO). ./: Se Sate Bees 
Skimeseeteeee J04— 4550) 320= 3554) 37-1202)" 424— 'OG>iis. S223 oe 2 | eee 

Unsprayed...| Whole....... 300= 9223) -300= (220) ) 20> es6) S050) 6420 Pee aes pene 
PIE Nae be .00- .10) 00+ #9) 10-2 24 0-5 8 2nSi eee a oc eee 
SiR sppeceae QO] 277) 3002 6:1) 205) Tove (.0=) (IIRC eS... 2 nee 

Cherries: | | 
Sprayed..... li WeROleS 2 25-2 04 sol a20— 2.3} .6- 1.3) 2.8- 8.1) 2.0— 3.2) 11.9 15.2 

Whole 1l..... 02= - 217) <10- Ea) oe SS} Ee = 8.1) 1.2- 1.8). 7.9—. 10.6 
Unsprayed.-.} Whote..-....| -02-_ .08] .16- 6) .6—  .7|- 2.8- 5.3) .5- 1.4) 4.0 8.3 

Plums: 
Sprayed....-. Wiholes {222 -03- .13) ~. 20- 8 .2- .5| 1.6- 3.1) 23- 1.2) 2.4— 6.8 

| Whole tee. -02—- .10 20- 6 2-5} 1.5= 2.9 -3- 9 2 4— 5.1 
Unsprayed..| Whole....... .03- .10} .20- <6]  J3=3) 24) 282= 223° = .5= 236). 3s4= Se 

Whole eee -02- .07 10- -4 2-4 3% 3] 1. 4- Ale 7 4+ 6} 3.0- 3.4 
Tomatoes: | | | 

Sprayed..... Wihole::.522- |} .O7-  .30) 1.10- 522. ao Levi G5 a20.8 .8- 5.7] 14.3+ 91.9 
| 2b aeaeccas | .02- .05}) -.30- <9) 22=— 1.2)" 823=" 2151 -O- 2.2} 9.4— 35.5 

Unsprayed..| Who’e....... .02- .07| +. 40- 14) 3 ONG. 0-7 Worl!) 6-218] Ons amo laO) 
lab nip see .02- ..02| ~.40- “All 59-5 26) 2450-4 SON7|-| 25 12] glean o 

Celery: | | 
Sprayed ..--- Le@AWOS oc cBadlt on ce sees baal lence ates acne | See et ae See See toette 4. 7-258. 1] 33. 6-2, 150.8 

| Stalks......- SSeenondeson|Saencsnaaadsd liek nie te eG eee -% 16.6) 11.5- 207.5 
| Leaves 1_.... Igeresensiaes losasoshceeade pactaoocdae boceasnoccas- 2.1— 85.5; 15.0— 712.5 
Stalks 1..2..,. ob SS adc eee ll rede pe ercteeete Seen ee eo tese] COS ae cmereaer | -7- 8.2]: 8.7— W025 

Unsprayed.-.} Whole.....-.. |e Soy yop meaee)| Mia a See celal |e See eae epetRoters dct de | 2ed- sez al) 24. 2S gees 
Cucumbers: 

Sprayed! sal Wihole: teers sl os eal Se ecciace eel sense cece laser 1.2— 1.4] 25.5- 28.6 
Panlipe 35 aaa lhe sek aoe lle ee eee oe | Seca a ace laser a rece | s8= 23)" 6./8- we 
Sigh laa ee aa eee Gees eee ol eerie ale cmie Conoases | 2.5- 2.8) 38.5- 44.4 

Umeprayed sal Winoles ee: ens se oer Bere sec easiyes IE See Sascecl Raceeseeee ce ~6=" 5... Lae 
ip wlll ols ao eeisag | Neoecbaconod Goceneaaaoses esedeonesal Pas pocoes fons 3= 7. Tene 

- | Skine-:--2..- DS OS DHS Ro sl ceacepHonoced Re Sas nt ne — CR a .5- Lue see 

Cranberries: | | | | 
Sprayed.....| Whole....... 0.10- 3.90) 0.80- 30.7) 0.6- 19.1) 4.9- 150.4) 1.3- 33. 3) 10.6— 268.5 

Whole1l__... [e09=s 150| e705 © Es .6— 12.4] 4.9- 97.7) 1.0— 16.2) 7.8- 130:6 
Unsprayed..| Whole....... | .Q1- .10) .08- | .46 .7| 29> 5.61 J6— SY O)/s 488— 4 We: 

Grapes: | | 
Sprayed.....| Whole... 05— 7.10) 226-. 35.9) 5- 17.6] 2.5- 88.0) .6- 6.4) 2.9- 3328 

Whole!..... .02- 4.40} .10- 24.0} — 12.0) 1.5- 65.6} <3- 4.2) 1.4— 22.2 
Unsprayed..| Whole....... .00- .07} + .00- 4 B= Da) 2k6— ee 62 Sipe see ee9 el eer 

Pears: | | 
Sprayed--...] Whole.......|. -10- _.32} .50- 2a .3- 1.0) 1.6- Ga7\ sie5— 330/S10NO= ameter 

Pps ee :02=  .10) ~.10- eel l=) eh Oe 1.7) —.7— 1.0) 4.9- 5.1 
Skin .30-. 1.00) 1. 20- 4.3 .8— 3.2! 3.1- 18.7) 4.5-.16.2! 19.3- -54.5 
Calyx ee | 1.20- 6.40] 4.80- 27.7] 4.2- 21.3) 16.7— 92.2) 12.1- 21.9,52.4— -68.9 
Skin 2ee2 0 }- .30-— .90) 1.20- 4.0) .8- 3.0) 3.1- 13.4) 2.1- 12:4) 9.0- 41-8 
Calysxs25. 2 3: 1.20- 6.40) 4.80— 27.7) 4.2- 21.3] 16.7- 92.2) 7.8- 8.2) 25.8- 33.8 

Unsprayed..| Whole....... 205=5 310) 305 .G| <2 3) LAd= 15) 223= S19\a 17 4.5 
Apples: | | 

Sprayed.....| Whole....... -03- 5.50) .20- 40.0 s3— 1720) 252= T130:0) ha) toe ee Dad mae 
Pulp ee 202=% 22.40)" 10— Qiolte o2—) 1 8|| Leo 115-10) 3—) ere eels 4.2 
Skane at eee -10— 25.70) .50- 130.0) .7- 80.0} 3.3- 480.0 -6— 28.5] 2.8- 111.3 
Calyx ee . 70-127. 00) 3.50- 760-0} 2. 2-328. 0} 11.6-2,000.0; 2.5- 29.5) 12.4- 149.0 
Stem ends...| .40-328. 00] 2. 70-2,000.0} 2.8-550.0) 17.7-4,400.0! 2.7- 29.4] 15.3- 136.1 
Skini2see cee -10— 22.70) .50— 92.3 - 5= 63.0; 2.4—. 256.1} . .6- 28.5} 2. 8- 111.3 
Calyx o. 2. . 70- 83.00) 3.50— 470.0) 2.2-297.0) 11.6-1, 700.0) 2.5- 14.7) 12.4- 74.2 
Stem ends 2 -40— 76.00) 2.70- 600.0) 2.8-252.0) 17.7-1,500.0) 2.7- 21.2) 15.3- 98.1 

Unsprayed..| Whole....... 045 5442 2.2 i= Seat ala 9.3 So— ee Al eeenoe 4.3 
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TaBLe 15.—Arsenic, lead, and copper remaining on fruits and vegetables sprayed with 
poisonous sprays (summary)—Continued. 

Determi- ; 
Product. nation Arsenic in each fruit. Lead in each fruit. Copper in each fruit. 

made on. 

i; 

Peaches: Mg. Grains. | Mg. Grains. Mg. Grains. 
Sprayed ..| Who!e.../0. 002-0. 115/0. 000031—0. 00180 0. 024-0. 297|0. 00037—-0. 00460)...........).---.......2.--- 

Pulp....| .000- ..014| .000000- .00022| .007— .062) .00011— .00095|...........|..............-- 
Skin. -001— .101} -000015— . 00160) .013— .284] .00020- -00440]...........]..........4..--- 

Unsp:ayed.| Whole . 000— .026] .000000— .00040) .000- .057} .00000— .00088|..........-]...-........-.-- 
Pulp 000- .009} .000000- .00014| .000- .032) : 00000- .00049].....2.....|.......-..------ 
Skin..... 000— .017} .000000- .00026; .000- . 033) .00000- .00051|........-..|........-....-.-- 

Pears: 
Sprayed..| Whol!e...| .013— .049) .000200- 00075) - 089— .151} . 000C00— .00230)0. 227-0. 411}0. 003500—0. 00630 

Pulp... - 003— .010) .000046— .00015, .015—- . 029) .000230— .00045| .095— .120) .001500— .00180 
Skin. . .005— .023) .000077— .00035) .012— . 073) .090180- .00110} .102— . 261) .001600— . 00400 
Calyx ...}| .002- .016) .000031— .00025) .005- . 053) . 000077— .00082| .030— .030} .000460— . 00046 
Skin 2...! .005- .014| .000077— .00022) .012- .054] . 000180- . 00083) .049— . 200) .000750— . 00310 
Calyx 2-! .002— .916} .000031— .00025' .005- .053} .000077- . 00082! .011— .020) .000170— ..00031 

Eeerayed: Whole 006— .013) .000092- . 00020) -022— . 037) . 000340— .00057| .033— .113) .000510— . 00170 
Apples: | 

Sprayed..| Whole - 004— .900) .000062- .01400, . 035-2. 800) . 000550— . 04300) .054— .380} .000830— . 00590 
Pulp. - 002— . 042) .000031— .00055) .015— . 230} .000230- . 00350) .035—- . 072) .000540— . 00110 
Skin. . -002— .442) .000031— .00580) . 010-1. 600) .000150— .02500} .010— . 273) .000150— . 00420 
le -001— .154) .000015— . 00240) .003— . 400) .000046— . 00520) .003— .032) .000046— . 00049 
tem 
ends -001— .310) .000015— .00480) . 003— . 768) .000046— .01200) .003— .035) .000046— . 00054 

Skin 2...) .002- .345) .000031— .00530 .007— .958] .000110— .01500) .010— .273) .000150— .00420 
ae 2..| .001— .127) .000015— .00200) .003- . 332} .000046— .00510) .003— .016| .000046— . 00025 
tem 
ends 2.} .001— .170) .000015— .00260) .003— .524) .000046- .00810) .003- .025) .000046-— .00039 

Unsprayed .| Whole. .| .005- - 051) . 000077— - 00079) -019— .178} .000290— .00270) .024— .093) .000370— . 00140 

1 Washed. 2 Wiped. 

TaBLE 16.—Precipitation reports for sections where samples analyzed were harvested. 

BERLIN, MD., SECTION. 

| 

Date Procenlte: Date P ree: mate: T recat Date IT perc 

1915 Inches. 1915 Inches. 1915. Inches. 1915 Inches. 
May 3.. Trace || June 1... O2020) | (Tuliyee2e-=, 0.58 || Aug. 6.. 30 

4.. 0. 08 igs 176) aie a Soe . 20 
ies .33 Che 1. 20 Re . 80 Dis .25 

12.. . 63 ae . OL 8.. . 07 Ome . 20 
Sian Trace. ie 2 . 08 1. ary 1D . 28 
15 Trace. ee .07 ieee . 58 14.. . 04 
16.. .44 roe 515} Ife . 48 PAVERS 01 
1 ye Trace. 14... . 05 20.. 2. 20 22. . OL 
71 ae . 02 16_. - 02 21. .10 Pal Trace. 
Dies . 20 || ive .70 28 G na3) 
24_. . 67 18.. Trace. 6. 10 29m OL 
Done g22 19. . 58 ae Wi 30... wala 
20 ree .47 Zoe - 01 || Soe 
BOSSE Bey ies w22|| Aug. desc Trace. 3. 94 

30m Trace De 0.15 15.12 
3.38 || — _ Bee . 60 
13. 26 || | 4.84 | A: 1. 20 

| 13.84 | ee Trace. 

1 Normal. 
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TABLE 16.—Precipitation reports for sections where samples analyzed were harvested— 
Continued. 

SPRINGFIELD, W. VA., SECTION. 

l : 

Precipita- || Precipita- Precipita- Precipita- 
Date tion. Date. tion. Date. tion. Date. tion. 

1915. Inches. 1915. Inches. 1916.- Inches. 1916. Inches. 
May 3.. 0.21 || June 1... Trace. || May 2.... 0.06 || June 3... 0. 38 

hax 15 20 1. 46 eae 13 ais . 30 
12... 15 w ae . 05 4 07 8.. 563 
ieee 1.05 || eal .21 7 .38 9. . 20 
Vienee - 20 || iia Trace. 8 Trace. 10% 22h 
2 vl 13... 30 13 Trace. ibis . 32 
2s - 03 || ic ee .34 16eeee 1. 02 AGS 1.36 
77 Sana 757 | 16.. . 06 23-2 - 42 LOE: a2 
yee ae Trace. || 2255 . 06 || 26. - 13 21.. -31 
20a . 42 |i 26... 06 |, 29°23: .30 25. .30 
30.2.2 - 67 || 30... .35 || 30i 5% - 50 
S1t -05 |] | 3. 87 

| 2.96 || 3.01 13.86 
4.31 || 13. 86 || 13.69 

13.69 || aa aS | Aug. 3... any 
|| Aug. 1.. ~10.}) July: |. 22. 23k Gees 1.05 

July 4.. - 35 |} ee 1.05 |, 10_. =p Tiss Trace. 
5 slShhy Oras 1.10 || 12.: ~05) Ske -10 
8227] 17 || Sane . 30 || 13... Log] bie wil 
lett .79 || Gee .18 14.. . 20 TSE .34 
12e: - 14 |! 1b eee 215.4} 162. .32 1 14 
5s OME || 12 13 | W722 221%) 215. Trace. 
1623 . 05 | U7. - 40 |) 18-; . 23 | 223 Trace. 
19... Trace. | 21 .42 Pale - 40 | 28.. . 60 
20's 15 27. Trace. 20 rd . 60 
PACE . 08 | 28ers 1D j | 2. 66 
222% Trace. | | 2.70 13.88 
Hae 15 | 5. 58 || 13.57 
29. . 64 | 13, 88 || 

| 

3. 32. | | 
13.57 | || 

FORT VALLEY, GA., SECTION. 

1917 1917 1917. 1917 
APIS Zescce 0.62 || May 12..... Trace. || June 25.... Trace. || July 14 Trace. 

Cee Trace. Da sccee - 82 26. . Trace. -18 
eer soe 2. 23 20 sees Trace. 27. . Trace. Trace. 
Bienes ~33 28ecee . 63 29... . 20 Aus} 

1B esses: Trace. 30. - -10 oR} 
iC eae 220 2.91 1. 03 
Des Trace. 13.11 1.34 -10 
262502 Trace 14,21 Trace. 

June 4.. Trace. Trace. 
3. 41 Oe Trace. || July 4.-..... 0. 96 1.56 

14,28 1422 0.10 De -10 Trace. 
Ss 5 eee - 50 Gieeeae Trace. -10 

May 4.. 0. 30 22... Trace. (epacce Trace Trace. 
Dee ses -61 Zone 0. 44 eee Trace 
tse 45 24. Trace. IO BSSAae Trace 4.79 
Biases 0.10 || 15. 87 

TW lee | Trace. || 

WENATCHEE, WASH., SECTION. 

1916 1916. 1916. 1916 
May 5.-..:. 0.09 || May31.. .. 0.04 |; June 24.. 0.06 || July 2...... 0. 99 

Gees<cc .02 | Zan Ne Trace. Bescnes Trace. 
dees Trace. Ray 26). = sale/ Louse Trace. 
8rssce5 -10 1,86 27. «22 16.. Joe 
eae Trace. Zhen: . 06 Bissonce Trace. 

16s2e re AOLs| UNE Soa- 5 Trace. 29... Trace. 
20... Trace. VB eratece Trace. || 30. . -04 1.51 
24 Fee Trace. 20) ace Leal | 1,38 
29.22.06 .O1 77) ed Trace. |) 1.04 
ORs 05 Daa ctetse - 32 | 1.96 
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TABLE 16.—Precipitation reports fon sections where samples analyzed were harvested— 
Continued. 

HART, MICH., SECTION. 

Pair) mate, )\Fteapite- |) Date | Preoipite- |! pate)’ | Prenipite 

Inches. 1916 Inches. 1916. Inches. 1916. Inches. 
0.75 || June 8....-. 0.72 |} July 31..... Drace-;||Septe dc. -- 0.65 

Trace. Exes ae . 28 PASS - 05 
= LU T4e ose - 95 3. 26 1S Bear .14 
a2. beats ee 45 12.92 | 1 Sane Trace. 

1.27 1S e oe . 04 SSS Tosca . 04 
. 30 Pata eae 20: | AU. Se == 5 . 85 1622554 18 
-18 2.) eee Trace. Lan ae Bs} IW fea sere 14 
- 06 S0Ee ee -97 Deavewis - 53 PAIR nil? 
- 28 Gye -10 Py ee . 07 
-05 10E -16 26S Re LG) 
07 Saree - 10 YH les ers | - 40 
45 Pros . 38 28 ones | 14 

3052 25 — 
3.83 3.11 

13.76 2. 50 13.00 
12.42 

June 2..... - 70 = 
ate .58 Sept. 5..... -97 

J., SECTION 

1915. | 1915 1915. 
0.19 || July 21..-.- 0.20 || Aug. 7... Trace. || Sept. 7-. Trace. 
~oo Pa ange Trace. | 85 1.05 12. 0. 08 

Trace. 2602-32 Trace. | Be . 20 17s- . 29 
-08 DN carcnie . 28 12.- .53 18s Trace - 

Trace. 7A eee 1.00 | Le: -01 19.. . 09 
Trace. SOReS=. -O1 | 15ee -05 aoiee . 40 

- 67 ifsc Trace. 26. Trace. 
Trace. 4.62 | 21. . Trace. 

. 64 14,30 Ze -07 - 86 
noo | PAS eas - 03 13.74 

Trace. || Aug. 1.... rion 29. 1.05 
OT Dito . 02 | 30ae 74 
«15 BeorA son | 

Trace. hee 2.10 | 6. 61 
5p 55 5S: Trace. | 14,59 

Trace. 6.. 31 | 

ARLINGTON, VA., SECTION. 

7 1916 1916. 1916. 1916. 
Uy: 232. 0.01 | Aug. 4. - 0.13 || Sept. 6-. 0.06 |) Oct. 6..... Trace. 

; docae Trace. 622 1. 46 he Trace. Vecsse 0.03 
Geass 34 Se= sa lif sheer -31 10-- -O1 
10S = S76} sie Trace. Oke Trace. || ioe - 09 
M522 Sec 04 13.. 19 14 Trace. || bss ee . 02 
hie Trace. 1622 . 30 15s Hayy 16ees6 .04 
ies - 03 23. . -05 LSee -18 || jee Trace. 

; 19.. 09 Qi «45 222% - 46 || Sess ae - 05 
ZOE SS Trace. 2858 - 08 pA Trace. || i Seen 1.24 
oe 1.67 30... Trace. 29... . 38 || 20.. - 02 
D+: ie ee a5 Slieaec . 26 
25... 1.85 2. 83 2.57 
26... - 02 14.40 13.59 1.76 
28... - 04 13.09 

NOPte .2eses OU ||POetena.=- Trace 
4.97 

14.65 

SALEM, N. J., SECTION. 

1916 1916. 1916. 1916. 
July 10....- 1.60 |) Aug. 1. 0.05 || Sept. 2.... Trace. || Sept. 19...-. 0. 20 

é AS sees .34 Bias . 30 6552. 0. 20 29s sce Oe 
20.- . 48 1b A -18 Wee ~22 a 
PA leet ae - 02 13. Trace. Seas 37 1.83 
77 ee 1. 80 14s - 08 1S see - 32 13.81 

{ Qe cciet - 05 hier 42 
Zoe: 3 - 90 28. . 20 

e 26257 -05 
1.23 

5.24 14,74 
14, 43 

1 Normal. 
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TaBLeE 16.—Precipitat'on reports for sections where samples analyzed were harvested— 
Continued, 

NORTH LIBERTY, IND.; SECTION. 

| g Brac pita: Fates Beasinita: Sl AO 

pater) PAR | Date | Taga pace) PARR | aes | Pa 
1915. | Inches. 1915. Inches. 1915 Inches. 1917. Inches. 

Aug. 2. «..| 0.70 || Sept. 7:. OOM | Octet. QUOSs Ochre Trace. 
Sete -23 LORS .22 USE sae -10 | Dees 0.13 
ae oe - 05 AM -02 |; 1. 86 || LOfceee ls) 
Bseose 01 12... Trace. || 19,49 || gee pilil 
Geen - 02 Gee 74 |! ——— 2k oe - 06 

TE | - 40 ily (ns 235 1917 13.544 Trace. 
1p eee 1.49 1seoes -32 || Sept. 2.... - 04 |} Te ee - 03 
1 eee - O04 20. . - o4 |} Bas Trace. || iy Sees 123 
1Geeeee -08 bese W125 Gz - 69 || BE ase 1.20 
Lt eee Trace. || Disease 09) | ER 50 || AOE ite 29 
20Re eee 09 4.21 || Sas Trace. Ze eee 07 
PANG erm 1.31. |] 1 3 03 14_. 05 | Zones -38 
DA . 12 JI ——— | 20. - -10 | 20-3 - 63 

4.54 Octapilenaas 10 |; PAL ae . 04 | 7 eer 14 
13°96 || eee 56 | 147 || 20 Eee: - 68 

———— | Sani 3 13.03 Sone! 06 
Sept. 4.. Trace. OP ees - 40 SS Shive-ee Trace. 

Ke 25 Tee Saal Ochs Sesece v15 
6 55 || 5.31 
ae | 12.42 

PLYMOUTH, IND., SECTION. 

| | 

1916. 1916. 1916. | 1916. 
Uuthype2esees Trace. || Aug. 7.. 0.15 || Sept. 1....| Trace. || Sept. 26.. 0.02 

1b ace 0.05 LOE: 04 ee 0.19 || 27... 1.73 
1a eee vol es 1.55 | Diaz 2.01 28. 18 
iy ae .02 15.. Trace. | 6.. 1.09 |, = 
19). 2524 AL 1652 . 02 || 13... Trace. 5. 22 

- 18. 27 || Vie Trace. 13.27 
-99 20... ~o2 

13.38 I] 
2.73 

Aug. 4225: 38 13. 49 || 
| 

EAST WAREHAM, MASS., SECTION. 

Date x Recipe Date > rectbilee | Mate: Paaciplta: Date Precipice: 

1916. 1916. 1916 1917. 
June e427 0.40 || Aug. 8... Ol47)|| Oct 21-222 0.39 || Aug. 3.. 0. 06 

sa -18 9.. 24 PO aeaoe -27 | Decor - 03 
One - 96 102. - 60 | 0): - 07 
OES £27 12 17 2.85 || 1022 .43 
iitee 19 ieee . 29 || 1 4.18 || 16... 38 
A2.. -67 24... Trace. ie 95 
I3E=s- 18 26.. Trace. 1917. 21... - 10 
lf (ee - 68 PA eae -20 |} Jume 2.. - 08 WBence - 07 
18.. 27 28... 22 oes - 28 24... - 03 
19... Trace. Ine 2.00 || 25... -44 
22... .30 PRAty) 12. 1.42 |) 29... - 04 
265. 65 13. 26 13... -05 |! 30... - 70 
29... 37 GES - 62 — 

Sept. 2...- 12 | Wise 1.69 3.30 
5.17 Gases) Sri 24.. -23 1 3.26 

12.68 fine Trace. | PA fae #15%7]| 
. gues 212) 29°) .13 | Sept. 8.. 18 

Wu, Boedne .78 || Ni sacial 50 | | Teas 1.87 
Soe - 08 LO See 07 6.65 2025 24 
Sodse 12 195-2 | wlO0} 12.68 ats. - 02 

10.- 1.33 PA ene elon SS 28... 44 
14.. . 52 |! 20 sen O08 | Mu byae beers Trace. 30... -10 
ieee - 15, GU Bea | . 67 | ese -o2 || 
18:8 “10 | iP aeaee, 22) || 2. 85 
7A ba -78 |) | 2.47 | Wace Trace. 13.56 
Dn obec 4.13 |) | 13.56 | pesca -08 |! == 
DA sratavate 905 || } | LORE Ss lS ill pO Cueretaeee 2.5.02 
PME 49 KOCtH Oe arree | .09 | Pi Seetis 1.23 14.18 
Opin t 16 || 13-20 “27 | | 
Ses 21 | LS | a “U1 | 2.23 || 

1g seer | race. | 13.10 || 
| roe ieee 1-72 | 

| 

1 Normal. 2 Total; daily data not reported. 
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TaBLe 16.—Precipitation reports for sections where samples analyzed were harvested— 
Continued. 

NORTH EAST, PA., SECTION. 

| 

Precipita- Precipita- | | Precipita- Precipita- 
| Date. tion. Date. tion. Date. tion. Date. on. 

1915. Inches. 1915. Inches. | 1915. | Inches. 1916. Inches. 
! Wibyelle ss Js Trace. ||Aug. 22...- 0333)||POctsls: 22.3) Ofad) |Septe tess. 0. 16 
{ Ene 0.03 PL ae - 81 1h ae ~ 02) |! CORSE aiitl 
A Benet - 65 os eee 5 20 | 74 eee | Trace. ee .16 
| “wakes 8 ~F2 205555 - 03 Pte lauyete | Trace. || eerie 1.61 

Dhi2= saps -19 BO aes Trace. 29-5253 Trace. Suns 81 
! erase 19 SSS SSS | |————_— Be ee 32 
‘ greet |: 1.24 9.28 | 2.21 15 Lg Ol 
] 0 ae 81 13. 26 | 13.80 16 01 

9 Pee &6 SS SS Se ——————— at lyase 06 

b aee -13 |/Sept. 4-...- Trace. 1916. | eee -01 
160 18 Bee ee JO5s||wualiy 22.2 | 32 || Dien 13 
Vier 04 6 OU MeN (few o seer Trace. || 22 18 
1Oe. 2 08 8 07 asc.34 Trace. 235ee 16 

4 21. - 09 10 -O1 le ee oee - 02 26 Trace 
; PAT ae 19 12 OU Less | -OL 28 59 
f Zbss- 02 Se oes - 50 1h ease Trace 29 15 

28s 32 15 149) He Beeee | Trace 
BUS sens Trace 17 aon DO Ree ee | Trace 4.47 
i Lies Trace DSee42 55 || Pesos Trace. || 13.49 

ROE Trace. \| ro be | 04 _———— eed 

. 5.14 PA eee -11 }} ——_————_ || Oct. 9..... ale 
13.21 7. Oa 01 || -39 MS oe 1.00 

——————d 26ne 58 13.21 |] Tee 128 
j A a Zoe Trace. | Sass = | ates -05 
. Biel 5. 40 | 4.19 || Aug. 3....| Trace. ORE .67 
} ae 38 | 13. 49 | 4 .03 DOeee 26 
| CHa e 119 | a aaa 154 || ident 107 
| Chee R02) | etgele. ae 38 | eon ac D2 eee -08 

Sea 0) AS nee - 04 | 1s eee Trace. 20e. Le O8 
} 95s 04 | Ca ae Trace. | ie -49 PAGES ae 06 
. 11 Trace. || 5a 10 16. Trace 27 01 

12 66 | G2S288 Trace. | Zoe 17 |} Sens 20 
Bae 29 tented Trace. | 235-23 Trace —— 
14 07 8 | . 20 || PAs Trace 2.88 
15 24 | Oe eas H . 28 || PH fse 75 13.80 
17 -04 | 1 eee | Trace. || = |I! 
Y, ee 02 | 14. | 1.94 2.69 
21 54 || Psa Trace 13.26 || 

| | 

Pach ee Uimies Loree Se NS SE zs SANS es Sy 

1916. 1916 | 1916. | 1917 
Wun A225: 0.43 || Aug. 3.. Mraces Oct. S:~ 0.07 || June 19 ee) 00 

oo -12 4., 0.03 |) Oe: 11 2 Trace. 
Ws 29 See . 02 2 --: Trace. | 22a 12 
ore 28 8.. 48 13 . 28 | 2aeeee moe, 
his 54 72 ies 81 1625 07 | 26 528 Trace. 
foi Ol LOS: 15 18_. ll 285 cs 18 
Ole 34 || 19.. Trace 19_. 42 295i 01 
10.. . 28 Zon 67 20. 15 
16 . 81 2 12 ile Trace 4.21 
17 Trace. 2.98 BAe wl Trace 13. 82 
TULA 525 13°37 Ok: 01 ————— 
IK eee ee AL) Z ABs) Tee | July a ae 
Zee Trace. || q ule .02 | ye : 
oO .. 57 Sept. 2 Trace. 10. Mrace 

24.) 17 | ; diate: 1.24 ll 03 
a i Trace. 5 Stk E 

Pi} Trace. | 7 63 12.43 IP. . 08 

30... 08 8 “42 13%. . 09 
14 05 1917. 14_. Trace. 

4.36 || 17 Trace. || June 2-.-.| .07 16_. ae, 
13.82 oY aaa 5.. 2.33 || 17 Trace. 

———————— 29 cin “03 | bbe . 66 ie), 3 . 05 

Tulivie 24: 03 oer Tra Cpe .08 26). )). Trace. 
12ee a Trace. | mS 7 ra | 10 Trace -——————— 
IEA. 11 | 27) “09 | 12 Trace . 46 
20.. 12 28°” “90 | 13 14 || 13.79 

pee | O---- o | Toes Trace. || ————ed 

526: | 2.03 |} ae ~28 i) Aug. 2... .O1 
| 13.79 | | 12.68 | fonve:| .01 || ve 20 

| a | 17 Trace a 12 

1 Normal. 
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TaBLE 16.—Precipitation reports for sections where samples analyzed were harvested.— 
Continued. 

SANDUSKY, OHIO, SECTION—Continued. 

Precipita- 
tion. 

! Normal. 

Nea : wo 
Date Feely || Date. Pere pte Date. a pha Date. 

| ie : 

1917 Inches. _ | 1917. Inches. 1917. Inches. 1917. 
Aqigvn Seo" 0.07 |] Sept. 2.. OF023| Oct: 2522 0.03 || Oct. 27... 

Oe Trace. | Boe - 03 Wepad - 67 280s 
13... . 4 | (eae 73 Ase - 08 2955 
16. .38 ie . 23 Bie 05 | 50s 
20)- Trace. 20eee Trace. ieee Trace. sl 
21 Ol | Dijon 1.31 Sone Trace. 
22 . 03 | 29.. . 02 Shee . 02 
23... 1.79 | 30... Trace 12s ~t2 
iN ee. Trace. = As Trace. | 
27... Trace. 2.34 Eas Trace. | 
28ee - 50 12.68 Thee . 63 | 
29). .30 | Lee: ~ 85 
30... 04 | 22. 04 | 

| 23) | . 54 | 
3.99 | AY, Waites Trace. 
meet Osea .18 

MOORESTOWN AND BROWN MILLS, N. J., SECTIONS. 

1915 | 1915 1915 1916 
Apr. 3.....| 0.69 | Tuly 1... 0.03 || Oct. 15..... 0.14 || July 10..... 

eee | eel] Denes ,ol lGteece . 20 ee 
(Haas | . 03 || ieee .40 | een al .40 15 ee 

He c23| .73 || Bien Z 1. 04 | 7 ee 
21.....| ‘Trace. || ele 173 | 2.37 D0.e 
235-225 | Trace. || 14S es -53 | 13. 64 eee 
Deal 07 || i easne ool: 7 ee 
OF ale | -10 || (eae SoS) I 1916 ie 
PAG acel| 55 || ih: ees -30 || May 4..... | - 03 PA eae 
BOzece 50 || PALS e 10 See 39 2O5se ee 

| Dil -300 Hisparersje 21 || 
| 2. 84 || cee . 64 grat | .43 
| 13.19 || Ole eyes 06 | iY ae ee | Trace. 

| eae | 235 
May 4..... 39 | 5.88 (Geaee 2191) tag: Sooo 

Dessied . 69 14,58 A ko ene . 03 1 ee 
Oweres . 64 | Zoe 709 16250 
oR S361] |WAtu cole .19 | OAs 02 ee 
1 Sete 42 | Ae SE «27 DOIN 1.05 PASS & on 
TG cesses 07 re 2.11 PANS Bene - 03 
1 renee . 26 | (Beas ar Al i 
74 ee | 10} {seat . 20 3.32 
22.5 .| 1.50 Ore ee 33 14.03 
ee -15 | QL 47 SepiJb2 ae 
yp? ee ae Be loses 4s June 4-5... .10 eee 
oe | .02 | Tal .04 aaa: ai gc 
26eeeee 06 | Pastel a Trace. Viera 1.40 Uy Ss 
OOLete 34 | ZOE. 1.05 Soest 15 1922-3 

| 5 {0 ee - 80 | eae .42 2052 2s 
BS THE Gee 14 BOL ace 

14.03 5. 75 Lene 06 
—_ 14,74 1 Zo. 

June 2!\4.- . 63 20a . 40 
Baines .14 || Sept. 12... 06 Dien 26 | 
ig eae .04 | Tees Li} ae .45 || Oct: 13...-- 
eee .14 19ers =13 a ites 
TS ee cic 1.55 21... 38 3. 78 
Lecce .44 26... Trace. 13.80 
1Gses a . 43 
iy Bese . 03 . 69 
22 one's 45 13.76 
CR ee aon alts } 
2623.2). FO9N|UOck. Tere. 4. 44 |] | 
adres, Trace. Poa als - 26 || | 

= pie . 28 || 
4.11 fees Trace. | 

13. 80 Sears 65 || | 
ieee Trace. || 

i] 

i 
ay 
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TABLE 16.—Precipitation reports for sections where samples analyzed were harvested— 
Continued. 

ROSEWELL, N. MEX., SECTION. 

Precipita- Precipita- Precipita- | Precipita- 
Date. tion. Date. tion. Date. tion. | Date. toe 

| 
1915. Inches. 1915. Inches. 1915. Inches. 1916. Inches. 

pAtpr. © Voss: Mracey |i Tuliy 93s... Trace, || Sept. 25... .. 0.39 || July 20.... Trace. 
Ges... 0.01 Dees Trace. DOs ect iene 0.01 
Ue . 06 See Trace. ———_— 23. 32 - 02 
ene Trace. 1 es 0.04 2.29 | PS 08 
Pa Trace 19.. 12 12.29 | = 
TOLLS ple 2 eee wiles = 1.04 

LS bysere 27 DA - OL OC io ase: 09 | 13.46 
uP ee OL Psa OL eee .O1 | rs 
ila ae 1.44 ae . 02 LL eee ADRSCO Hult eAN ew levee 1.00 
16-5 3.48 Pies O01 WSS; - 02 Sie 4.57 
ey oe 220 26e Trace. — — UGS 27 
18.. OL Dien -10 «12 SF Sa 32 
ikg)e% . 02 PA See OL 11.52 18 06 
oA lee Trace. 19 1.07 
Dee, = Trace. -45 1916 2052s 30 
22 eee Trace 13.46 || Apr. 12 07 21 OL 
Danses .09 1 .36 D2 52 
PANS SOD) | AT ee er tinte a2 Trace. 14 . 24 pa ee 1.39 
one 23 Stee . 28 Deane . 02 Vile 05 

ae . 03 bea 39 30. Trace 
6. 04 ines .23 30 03 
1.49 12 OL — 9.56 

———— ni: ee 48 aa lil 11.46 

May inte . 04 T8eee: -O1 1.49 eee 

Si Se 93 ORs . 08 ————————— ae ieee OL 
moors. Trace. 20 eae ROte ||P Mayan ulesse wll Ate Trace. 
27 -O1 7A Trace. An Li kee 10222 Trace 
Uses 02 Dee Trace. _—— A Pee . 30 

plea .18 Paeeee Son) Une) aeene Trace. ; Geel. . 06 
— 27 - 09 We .44 30 Trace 

1.18 29 . 03 ate ee Trace. 
Ley ee Trace. : 37 

—————————— Wave ——$——$_§|_<_ 12.29 

Stine” 9:...5. . 06 11.46 . 44 —————— 

HOe.5.~ OL ———————————s 12.08 Oct WoL 14 

Teele y race: | Sept. 2. - =. . 09 es a bere .37 
nee . 06 : ea SOL) Maly s 45523 Trace. i eee Sith 
25.5 ol 14... OL Guess .68 13 76 
26 Trace GC SEa 08 ee 05 14 22 
PERS Trace 18: - OL thle Trace. 16. Ol 

21 03 2's - O4 Pye! 05 
14 ks 22 Whee Trace. 

12.08 Dae -OL | 18. - OL Dass 
pa 73 a ee 15 Vi52 

BENTON HARBOR, MICH., SECTION. 

| 
1915. 1915. | 1915. 1915. 

May 22... Trace. || June 7..-- 0.09 || July 15..:- 0.30 || Aug. 16...- Trace. 
Bee 0. 60 Ses Trace. |; 1S =" 80 eee 0. 61 
4 Trace. eae Trace. 20 Trace. | 24 21 
GE. Trace. 10.. .24 Ae 23 || 521 

ie 15 ies i) 25 10 | 12.98 
8 . 45 ippee Trace Aisa iC 

leases . 50 ieee 47 |) 28h ses 215 4 rE 
145. Trace. cae 08 29). OW eS eee ‘ark 
15 . 22 UB ew 07 | BOs 30 7 “06 
16 ro2, 16. Trace. 31 18 10. i 19 
7 Trace. Wilee . 04 12.. “20 

20 Trace. 18_- 08 6. 53 iS Trace 
21 .30 20. 25 12.52 | lee: 40 
As 50, Pie . 02 17, "40 
ome . 10 —————— || Aug. 2 1.21 |) 18. “60 
26 Trace. 1. 46 |} 3 1.65 | 20... ile 15 

28 - 90 gee Be ae Bile Trace 
tale soa Geen B eee or 26. 128 
Ose . 20 u . 6 i +900 > 7 
oo 7 1. 20 Sine Trace : Trace 

4.84 8 . 90 11 aPAd) 6. 05 

13.89 11 ~20' }| LD a nals 13.06 

14 1.17 Ji Sees . 16 

tNormal, 
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TABLE 16.—Precipitation reports for sections where samples analyzed were harvested— 
Continued. 

BENTON HARBOR, MICH., SECTION—Continued, 

| 
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TABLE 16.—Precipitation reports for sections where samples analyzed were harvested— 
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SUMMARY. 

The amounts of arsenic, lead, and copper remaining on mature 
fruits and vegetables which have been sprayed according to various 
schedules were determined in the Bureau of Chemistry. Table 15 
gives the maximum and minimum results. 

Because of overspraying or late spraying, comparatively large 
quantities of spray residues were found in some cases. This em- 
phasizes the importance of spraying according to the schedules rec- 
ommended by the Bureaus of Entomology and Plant Industry. 

The extent of the reduction of spray residues on the mature fruit 
and vegetables by washing and wiping them was determined by a 
series of analyses before and after such treatment. 

When peeled, sprayed fruits and vegetables contain essentially the 
same amounts of arsenic, lead, and copper as the unsprayed products, 
indicating that practically all of the spray residues can be removed 
by peeling. 

From the results reported in this bulletin it is evident that when 
fruits and vegetables are sprayed in accordance with the schedules 
recommended by the Bureaus of Entomology and Plant Industry, but 
little of the material used remains on the fruit or vegetable at har- 
vest time. 
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