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This report is the -fchird of a sorios published ty the Ihiited States
Department of

, Agriculti^re on oconomic phases of eastern grape farming. The
main basis_for the series is information, cove-ring the farm rusincss, and cost
of gn^. pe production, on o48 ran.iS located in 4 Siatos, as s>^,o-n under ^'Aclo-.

nowlodgments*" Details ccnccrninc: Lscation. size,- and ago of the vincvards
studied are given in tno first report ^^Orapo Y'a.ictios, Yiolds , Production
Costs, and Costs of Maintaining Vines and Trollis , How Yorh, punnsylvania^
Michigan, and. Arkansas Vineyards o^\ The second report prusonts an analyst"^ of
a part of the study under the titlu "LIcthcds Used by Grcwors in Marketing
Orapes,, Grape Prices, Grades, and Con^vunption per Capita, New York, Pennsyl-
vania, Michigan and Arkansas Vineyards *"

In addition to these reports, which present data for all areas studied
in the 4 cooperating States, the Pennsylvania State Collogo has puolished
Bulletin 260, "Throwing and Marketing Grapes in Ei^io Cminty, Ponnsyl-vania^* and
New York State College of Agriculture has published a lumber of preliminary
reports, primarily for New York gro?7ors, covering various phases of the stuc^,
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C«^miERC lAL FERTILIZERS

Purchases'

For the year of this study (.1928 for all areas except Arkansas which
was for 1929), a majority of the growers in each of the areas purchased ferti-
lizers/ The proportion of growers buying fertilizer varied from 51.1 percent
in Michigan to 90.7 percent in North En.st, Pa. (table 1.)

For the growers buying fertilizer, an average of 3^91 tons per farm
Y/as purchased. The quantity varied fr9ml.69 tons for the Michigan farms to
10.71 tons per farm for the growers about Girard, Pa. Most of the fertilizer
bought by the Michigan gro?/ers (83 percent)

.^
was used on vineyards v/heroas

in Niagara County, N.Y., the interviev;od growers used most of their fertilizer
on other crops, only 6 percent being used on vineyards.

About one half the tonnage and one half the value of all fertilizer
bought by the interviewed grape grov/ers , in all of the areas, represented
ready-mixed goods. The proportion v/as; highest in Pennsylvania where 60 per-
cent of the fertilizer 02p onso was for mixed goods, and lowest in Michigan,
where mixed goods represented only 20 percent of the total expense for ferti-
lizers-.. On the farms studied in Arkansas and in the Finger Lakes area of
Now York, more was spent for sodi^um nitrate than for mixed fertilizers. For
qll farms studied in all areas about one half as much Y/as spent for sodium
nitrate as for mixed goods

In Michig:.n 71 percent of the expenditure for fertilizer v/as for
ammoni-um sulphate. Girard growers also used considerable quantitie-s of
ammonium sulphate. 'I^he average price ^paid in 1928 was $59.29 per ton v/hieh
was practically the same as the price :paid for sodium nitrate. Since sodiimi
nitrate carries about. 19 percent ammonia, and ammonium sulphate 24.3 percent
ammonia, 20 pounds of ammonia were purchased in sodium nitrate for $3.09 and
in ammonium sulphate for $2.44.

For every dollar spent for fertilizer by the grape growers in all the
areas studied, 51 cents were spent for mixed fertilizers, 38 cents for straight
nitrogenous fertilizers, and 11 cents for all other kinds.

For all the farms studied, about as many tons of sodium nitrate as of
acid phosphate wore bought. At the prices paid by these grov/ers in 1928, 20
pounds of phosphoric acid cost on the average $1.33^ Only four farmers ¥ought
muriate of potash. At $46.25 per ton, 20 pounds of potash cost $0.92.

Ready-mixed fertilizers are sold by analysis. The first number of the
analysis refers to the percentage of nitrogen or ammonia carried in the ferti-
lizer, the second number to the percentage of available phosphoric acid, and
the last number to the percentage of potash. The sum of the percentage fig-
^ores of a given analysis represents the units of plant food in the fertilizer.
Thus, a 5-8-8 fertilizer contains 5 4- 8 + 8, or, 21 units of plant food. In
1928, nitrogen was given in terms of ammonia in the States v/here this study
was made. State retaliations as of January 1, 1932 for all but six southern
States require that the analysis express nitrogen as nitrogen rather' than
ammonia.
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Tr.blc 1, - Kind, quantity and price of coimnercial fertilizer f)urohas«jdi

Per centa go:
by areas,
r^u^Jitity:

1928
Proper

t

ion of :Percentage

Kind of fortilizer of f^-iiT;icrs: p cr : Price : totcl forti- : of total

and area buyi no* :

fertilizer:
Percent :

farm :

buyinjo; :

Tons

per
ton :

lizor bought : tonnage used
Tonnage: Value : en gr". pes

dollars: percent: Percent: Percent

All kinds: :

North East, Pa. : 90.7 7.39 : 44.96 : 100 : 100 : 64.4

Niagara Co., N.Y. : 90.0 3.28 : 31.51 : 100 : 100 : 6.1

Girard, Pa. : 8B.5 : 10.71 : 37.28 : 100 : 100 : 46.8

Finger Lakes, N.Y. : 81.8 : 2.02 : 36.92 : 100 : 100 : 27.8

Oh'cra ta uqua Co., N.Y. : 78.6 : 3.41 : 38.37 : 100 : 100 : 50.9

Hudson Valley, N.Y. : 80.0 4.04 : 45.29 : 100 : 100 : 45.7

Arkansas (1929) : 56.4 2.39 : 45.60 : 100 : 100 : 20.4

Michigan 51.1
74.1 :

1.89 :

3^91 :

57.22 : 100 : 100 : 82.6

Average : 41.85 : 100 : 100 : 49.6

All areas: •

J

Ready mixed : 47.5 : 3.26 : 40.21 : 53.3 : 51.1 : 46.9

Sodiiin nitrate : 26.8
,

: 2.02 : 58.74 : 18.6 : 26.2 : 59.5

Acid phosphate 21.5 : 2.42 : 21.24 : 18.0 : 9.1 : . 37.8 -

AiiimoniuiTi sulpha.te : 10.8 1.96 ; 59.29 : 7.3 : 10-.3 : •74.7

Bone meal : 1.5 -: 46.91 : 1.1 : 1.3 : 92.8

Tanka'ge : 0.5 : 3.50 : 39.05 : 0.7 : 0.6 : 46.9

Calcium nitrate : 0.4 : 2.75 : 66.55 : 0.3 : 0.6 : 90.9

Cyanide :

/IJ .^x :'l.50 :. 48.00 : 0.4 : 0.5 : 14.3

Potash, muriate : 0.7 : 1.00 ; 46.25 : 0.3 ; .0.3 1 68.8

Ready mized: :

North East, Pa.. :; 78.7 : 5,38 •; 42.07 :;:64.1 : 60.0 : 69.6

Niagara Co., N.Y. 75.0 ; : 37.50 :. 59.6 ;, 70.9 :
' 0.0

Crirard, Pa. 69.2 : 8.02. : 38.03 ';.58.8 : 59.7 : 37.0

Chautauqua Co., N.Y. :: 61.6 :
' 2.47 ': 38 c 44 :; 56,7 : 56. B : 43.4

Finger Lakes, N.Y. :: 41.8 \ JL . O.L : 35.87 :: 38.2 : 37.1 •; 8.7

Hudson Valley, N.Y. : 40.0 : 3.96 \ 42.77 :: 50.7 ;; 46.4 \ 45.9

Arkansas (19 29) ! OO . O ',

. 1.37 : 41.01 '
: 35.8 : 30.4 '; 3.7

Michigan : K-.l : 1.45 : 53.58 : 21.2 : 19.9 : 70.4

Sodi^jm nitrate:
North East, Pa. : 45 .3 : 3.35 : 59.71 : 23.0 . : 30.5 \ 59.9

Finger Lakes, N.Y. : 40.9 : 1.03 : 59^64 : 25.6 : 41.3 : 85.6

Hudson Valley, N.Y. : 34.3 : 2.90 : 56.12 : 30.8 : 38.1 : 29.6

Chaut a.uqua Co., N.Y. : 33.9 : 1.50 \ 59.60 : 10.0 : 29.5 : 69.7

Arkansas (1929) : 16.7 : 3.13 : 55.08 : 38.6 : 46.6 38.9

Ammonium sulphate:
Girard, Pa. 46.2 : 3.01 : 58.57 : 14.7 : 23.0 : 65.1

Michigan : 40.2 : 1.62 : 60.11 : 67.8 : 71.2 : 90.3

Acid phosphate:
Girard, Pa. : o cj'x. : ov-' . o : 15.4 : 56 .5

Niagara Co., N.Y. : 40.0 : 2.79 : 19.87
•

r 37.7 : 23.8 : 0.0

Finger Lakes, N.Y. : tjiifj . / : 1.73 : 19.91 : 34..'^^
: 18.5 : 2.6

Chautauqua Co., N.Y. 28.6 : 2.28 : 21.58 : 24.3 : 13.7 54*1

North East, Pa. 21.3 : 2.61 : 20.97 : 8.4 : 3.9 59.1

Hudson Valley, N.Y. : 14.5 : 1.30 : 18.92 : 5.8 : 2.4 : 46.2

Arkansas (1929) 9.0 : 13.4 : 6.6 : 8.5
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Only the Pcnns^rlvririia farriers rcportoa. the use of a 5-8-8 fortilizor,
and in this State 43 of the 97 farncrs interviewed reported its purchase^
Sixt3^-thrco percent of this fertilizer vjas-used on grapes, A 2-8-10 ferti-
lizer T7as bought by 31 growers in six of the areas studied. Only 4 percent
of the 2-8-lQ fortilizor v/as applied to grapes. Most of the mixed fertilmers
used on grapes carried fron 5 to 7 percent armonia.

The costs of the units of plant food in each of several ready-mixed
fertilizers conpared with the costs of the same units of plant food when boug;ht
unmixed as sodium nitrate, ammonium sulphate, acid phosphate, and muriate of
potash, (table 2.) The som-'co of ammonia in mixed fertilizers is primarily
sulphate of ammonia although some nitrate .of soda and organic carriers are
also used. Organic amirinnia in animal and vegetable by-products costs more
than inorganic ammonia. In computing the cost of plant food uhen purchased as
unmixed fertilizers, one half of the ammonia Tns valued at what it would cost
in the more expensive nitrate form and one half in the cheaper sulphate form.

Table S. - Guaranteed analysis of the m.ore important mixed fertilizers
and a comparison of the cost of m^ixod fertilizers and the equiva-

lent plant food in urnriixed fertilizers, all areas, 1928

; Cost of [Difference in

:Pore outage ; Price : samx; :cost of same
Guaranteed : Farms : Quantity :of tonnage : per ton : am^ount of

:
plant fc- od in

analysis ;: using : per farm : used on : of mixed :. plant food:, mixed and

1/
;

: buying ;grapes : goods :. in unmixed;; unmixed
goods 2/ : fertilizers

: Number ; Tons Percent : Dollars ; Dollars :: Dollars

4-16-4 !: 12 :: 1.59 :: 41.20 •; 36.00 :; 5.20
4-8-10 : 7 : 1.71 18 38.17 : 30.88 : 7.29
5-8-8 :: 43 : 4*93 63 : 42.85 :; 31.80 : 11.05
4-12-4 : 17 3^2 : 35 : 36.77 :; 30.68 : 6.09
7-8-5 :: 17 ; 4.49 : 90 ; 43.46 : 34.56 : 8.90
E-8-10 : 31 1.59 * 4 : 35.98 ; 25.36 10.62
4-8-7

: 9 : 3.49 : 5 : 35.94 : 28ol2 : 7.82
7-6-5

: 24 5.42 : 87 : 42 .'99 ' 31.90
. ;; 11.09

5-8-5
: 6 4.06 • : 75 : 42.18 : 29o04 : 13.14

2-12-2 : 6 ; 1.96 : 28.75 '. <-jO .o<ci : 5.43
4-8-4

: 22 :; 1.76 : 6 : 34.88 : 25.36 : 9.52
2-8-5

: 5 1.41 65 ', Ov-^ . (^il^J ; 20.76 ; 14.46
2-8-4

: 8 :; 2.18 32.76 . 19.84 : 12.92

1/ The numbers in the fertilizer analysis refer to porconts. The first number
stands for ammonia, the second number for available phosphoric acid, and

2/

the third for potash.
At prices given in table 1, 20 pounds of amiiaonia would cost $2.76, if one

half of the ammonia iias obtained from sodium nitrate and one half from
ammonium sulphate. In the form of acid rrhosphato . 20 pounds of available
phosphoric acid would cost §1.33 and in the form of muriate of potash 20

pounds of potash, 92 cents.
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The fertilizer with the Is ast differenco botweGn the mixed and unmixed
values was a 4-16-4, carrying/' 24:' units of plrnt food. The fertiliser with
the greatest difference between mixed and muriixed values was "a S-8-5 , carry-
ing 15 units of plantfbodt- Fertilizers of- hi^.h analyses usually furnish a
unit of plant food cheaper than do fertilizers of low analyses. For Ifor ti-
lizers having 19 or more units of plant food the difference in price hotv/een
mixed and unmixed goods vjas $814 compared, with $11#0S for fertilizers having
18 or loss, units of plant food. The additional pl-ant food in a fertilizer
of high analysis, is usually bouglit by a farmer- at wholesale prices/ 1/

Fertilizers are sometimes applied to such lo;;-valuod crops or to s ueh
poorly drained soils th^;t there can be little, or no increase in returns from
their use*- Under such conditions- it.^is best to apply no fertilizer, or if
fertilizer- is applied, tho\lo\/er the^grade and the lev;or the cost the loss the

Application to Vineyards

In 1928, about 4 out of 5 Pennsylvania growers fertilized their vine-
yards, rf the areas -studied in ITew York the most fertilizer was used on the
vineyards in the Hudson Valley. . In this area, about S growers out of 3
fertilized thoir vineyards, Nearly half the grovjors interviewed in Chailtnuqua
Co;*, N.Y. applied fertilizer to thoir vineyards, but only 34*5 percent of the
acreage was fertillzod. In the Finger Lal-zos area,^ 2 farmers out of 5 applied
fertilizer to their vineyards, and- about 30 percent of the total grape acre-
age studied in this area was fertilized in 1928.

In Michigan, fertilizer was applied to 45 percent of the vineyards and
covered about 39 percent of the total grape acreage studied in that State.

In /a'*kansas, in 1929, 14 vineyards out of 73, or about 1 out of 6 v/ero

foif'tilized. Those 14 vineyards contained 315 acres t?iat were fertilized and
1 Of those vineyards, contained 165 acres, or aboiit 53 percent of the total
fertilized acreage*

For the farms studied in all areas, about one third of the total vine-
yard acreage that v/as fertilized was' treated with^ roodywnixed fertilizers
aMone third v/ith sodium nitrate, either alone or in combination V7ith acid
phosphate, (table 3.) A majority of the vineyard acreage fertilized in
North East,. Pa,, and^ in the Hudson Yflloy,. was treated mth. ready-mixed ferti-
lisers, Sodiam nitrate was used' on about- 86 percent of the acreage fertilized
in'tho Finger Lakes area and sodium nitrate either alono or in combination
vfitji acid phosphate was used on 47 percent of the- acreage fertilized in
Ch&utauqua Co,, -N,Y»- In Michigan, 4 acres out of 5 ceres of viney:ird itnat

were fertilized were fertilized with'-ammcnium pulphatOt

.i«lli llil|li :«|. n» 1 *1 1

1/ Vial, ^ E, E» Relation of trtc Retail Price and Omwnteod Analysis of

Mixed Fertilizers sold in Now York, 1923-ri927# Ftabilgbad in "Farm Economics, *»

No', 54, September 1938. Ifev/ York Stt:ito G-^ollegc of A^MVkltAxro^ Cornell Unl-»

versity, Itliaca, N* Y»
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Table 3* - Gonm-ircial fertilizers used on vine^mrds studied, by areas, 1928

Gro'-ers:

Percehtaf:etof -
i

'Acreage :;l?eriiiizea ; Cash
Kind of fertilizer . : apFly-: studied :; acreage ; Fertilizer: cost of

and area : in.n: ; that '"as:; receiving : per ' fertilizer
ferti-: ferti- :; indicated : acre ;: per acre
lizoT : lized •

:ifertilizers: ' fertilized
lamb 3v ; Percent ; percent : Pounds : Dollars

All kinds: • .:

Girard, Pa., : 21 :. 88,6 : 100.0 ; 657 : 13.04 .

North East , Pa, . : 61 : 76.7 ; 100.0 : 422 : 9.47
Michigan ; 41 ; 38.6 : 100.0 : 153 :; 4.43
Hudson^ Valley, N.Y. ' : 24- : 63.2 ; 100.0 : 455 : 9.86
Finger Lakes, N.Y. : 46 : 29 .9 :; '100.0 ;: 194 :: 5.51
Arkansas^ (192€) : 14 :

pc. p;
. 100.0 : 137 ; 3.46

. Chautauqua Co., N.Y. • 54 : 34.5 : 100.0 ;: 368 :; 7.54
Niagara Co., N.Y. : 3 : 7 . 4 ;; 100.0 ;: 503 : 9.30

Tot^l or average : 26-i : 44.7 ;; 100.0 : 334 ;; 7.58

All areas: :

Ready nixed : 93 ;; 15.0 : 33.8 ;: 458 : 9.81

So d iun 11 i t rat e , a lone :; 81 : 11.5 : 25.6 ;;

' 204 * '; 6.00
.Arrnoniun sulpha t-e, , alone

:

42 : 8.3 ; 18.5 ;; 147 :; 4;37
NaN03 8c P2O5 co]^.bined : 23 : 4 .

1

:
" '9.1 ;: 475 : 8.68

Acid phosphate, alone : 16 : 1.4 : 3.2 ;; 352 ; 4.09

All other ;; 28 ; , 4.4 : 9.8 ; 460 : 10.16
Ready-rdxed: ':

North East , Pa. : 36 •; 42.4 ; 55.3 ;: 471 : 10.06
Girard, Pa. ^ :; 10 :, 36.1 ;; 40 .8 ; 718 : 15.40
Hudson Valley, N.Y. : 14 ; : 52.1 ; 475 ; 10.10
Chautauqua Co., N.Y. :; 24 :. 13.5 ; "^.0 :; 422 : 8.58
Michigan : 5 ; 5.0 : 13 .0 : 196 ; 5.47
Finger Lakes, N.Y. : 3 : 1.5 •: 5.2 ; 448 : 10.04
Arkansas (1929) :

: 1 ; 1.6 : 5.4 ;; 153 : 2.94
Sodium nitrate: :

1

t

Finger Lakes, N.Y. : 40 : 25.7 ; 85.8 ;: 173 : 5.20
Arkansas (19S9) : 6 : 18.3 : 61.9 ; 120 ;; 3.05
North East , Pa. :; 15 :. 16.5 : 21.6 ;; 254 : 7.59

Hudson Valley, N.Y. : 6 ; .LO « : 24.1 ; 367 :; 9.96
Chautauqua Co., N.Y. :; 12 ; 7.7 • *:> / i 225 . ;; 6.85

Niagara Co., N.Y. :1 <c = 3 .

6

: 43. 9 ;; .314 : 10.14

Ammonium sulphate: :

T^^ichigan ; , 31.0 ! 80.3 ;: 140 :; 4.18
Girard, Pa, :

I

ii. ' 5.3 : 6.0 : 298 : 8.76
Arkansas (1929) :

•

; 2.2 :; 7.7 ;; 100 :; 2.75

North En St , Pa. : 2 ; 2.0 •: 2.6 : 225 .. ; 6.45

Finger Lakes, N.Y. :: 1 : 1.6 :' 5.2 ;: 148 : 4.59

Sodium nitrate and :

acid phosphate:
Chautauqua Co., N.Y. : 12 : 8A : 440 : 7.79

North East, Pa. :; 8 : 10.. 7 :• 13.9 ;:„ 501 : 9.39

Acid phosphate: :

Girard, Pa, : 2 : 11.0 : 12.4 ; 506 : 5.61

Niag'CTa Co., N.Y. :; 1 R
: 33.6 : 550 : 4.58

Hudson Velley, N.Y. : 2 : 2.8 ; ' 4.4 ;: 400 : 3.70
Chautauqua Co., N.Y. :: 7 : 3.4 •; 9.7 : 263 : 3.41

Arkansas (1929) : 3 : 0.8 : 2.7 ;; 286 : 3.33

Michigan : 1 ': 0.2 ; 0.4 ;; 250 ; 3350
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For the vineyards fertilized in all the areas, an average of 334
pounds., of fertilizer v/ore applied per acre, v/hich cost the grov/ers $7^S8.
The. Qirard vineyards tte^^ uere fertilized v/ith mixed fertilizers had on the
average tha )ieaviest application, 718 pounds per acre, which cost $15.40*
On ^the average, vinej^ards at North East, Pa., that were fertilized, received
about... .two., thirds as much fertilizer per acre as the Girard vineyards. The
fertilizer : applications for Hudson Valley as 'given in table 3 include, only
about threes fourths of the total application per acre of land; since .for
those vineyards that Y/cre

. interplanted, only a part of * the total fertilizer
application was charged to grapps. The total fertilizer apilications in the
Hudson Valley were, slightly heavier than in the North East area.

The average, application- of sodium nitrate on the Finger Lakes- vine-
yards was 173 pounds per acre, v/hich cost $5*. 20. In Chautauqua County, on
the average, 225 pounds of sodiuia nitrate worp applied per acre. In Chau-
tauqua County when both s-odiura nitrate and acid phosphtito v/ere applied, the
average ra'tc of sodium nitrate x/as 156 pouncfs and 'of acid phosphate 284 pounds.
In -Michigaji, ammonium sulphate j/as applied dt the average rate of 140 pounds
per acre, .-which cost §4.18. Michigan and Arkanscls ware the only ai?cas where
the fertilizer applied cost on the average loss than 05.00 per acre^

Dates and Cost of Applying

The Hudson. Valley. gro\7crs in 1928 fertilized 6 acrc^ of grapes in
April to Dach 4 acres fartilizod in May. Of the acreage fertilized- in Michi-
gan,, about one half (46.8 percent*) 'was -treated before- May, and 11 percent
after May. (table. 4.) ,

.Some growers dolaye'd applying fertilizer until the
vineyard was plowed and harroY/od. In 'the Chautauqua-Erie area about half the
acreage was fertilized in the first 2 weeks in May. On the lighter textured
soils in the Chautauqua-Erie area, one third of the acreage was fertilized
in April whereas on the heavier textured soils about one foiirth of the acreage
was fertilized in June and July. Fertilizers wore generally applied later
in the season in the Finger Lakes area than in the Chautauqua-Erie area. 3f
the acreage fertilized in the Finger Lakes area, 4 acres cut of aach 10 acres
xiQTQ fertilized in June.

To got the best results, from nitrogenous fertilizers, Dr. Partridge
states 2/ that the ai)plication should bo made early in the season, at the
time whon the buds are bursting, if the full cffodt on g^rcwth is to be obtained

On .the average, 1.3 ho-ui*s of nan labor per acre v;ore used to apply
fertilizer., (table 5..) For 24 farms in the Hudson Valley, the average amount
of ma.n labor was .4.1 hours per acre. P'or the other .sroas, the man labor
varied from an average of 1.0 hour for the vineyards in Michigaji and at North
East, Pa., to 1.9 hours 'for the vineyards in .Nir.gara Co., N.Y. The average
cost of man labor aiid pov/ei* used in fertilizing vineyards ^w^as |1.04 per acre.

•

2/ Partridge, N. Ll Cultaral "Methods in tho Bearing Vineyard Michigan Agri.
cultural Experiment "Station, Circular Bulletin No. 130, 1930. p. 8.
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Table 4# - Distribution of acreage of vineyard fertilized for indicnted
areas by month and week applied, 1928

Week :

Percentage) of acrcar^c fertilized

Michigan;
: Hudson :

Valley, :

Chautauqua-Erie 1/ : Finger
Month : Light texture: Heavy texture: Lakes

,

«

•

, N.y; : soils ; soils ; N.Y.
X- , Percent

!

, Percent : Porcont ; Percent : Percent
March : 4tli : 9.4 :

• 1

• t

April :, 1st ; 3.2 !1 10.4 :

• •

7.4 » :

Znd :; 17,8 ;; 22.6 : ; 6.6* ! 1.0

; 3rd : 1.7 : 3,9 ;; 11.0 :

, 4th ;; 14.7 ;; 23.0 :: 14,2 ;: 5,6 :

May :; 1st ; 25,8 ;: Sl.l ;; 33,7 ; 17.6
; 2nd : 14.4 ;; 14.7 ;: 20.9 ;; 31.2 :; 18.5

; 3rd ; —
: 4.3 !1 1,6 ;: 7.2 : 31.5

: 4th : 2.1 ; 4.3 : 9.0 ; 8.5

Juno : 1st : 5.2 ; 3.4 . ,;! 12.5 13.5

: 2nd : 1.9 : 3.5 :: 4.5 : 17.0

: 3rd : 0,0 : 1.1 : 5.5

; 4th : 2,9 : 2.2 : 4.5

July : 1st : 2,5

: 2nd : 0.9
Total ; - : 100.0 : 100.0 : 100.0 : 100.0 : 100,0

T/ ¥inoyarcis in Chautauqua Co., N.Y., and Erie Co., Pa., combined

Table 5. - Average cost of labor and power per acre. for applying
commercial fertilizer, by areas, 1928

Area

Arkansas (1929)

Michigan
Finger Lakes, N.Y.
North East, Pa.
Girard, Pa.
Chautauqua Co., N.Y.
NiagGxa Co., N.Y.
Hudson Valley,N:.y# 2/^

All areas :

17

Vino-
yards

Number
14
41
46
61
21
54
3

24
264

Quanti-
ty
of

ferti-
lizer

per
acre

Pounds
137
153
194
422
657
368
503
599
341

Labor and
horse ?/ork

per acre for
applying
fertilizer

Man
labor

Hours
1.5
1*0
1.4
1*0
1*3
1*5
1*9
4.1
1*3

Horse
work

Hours
0.8
1*5
• 8

1.4
1 P

2.0
2.8
1.8
1.4

Cost per hour

Man
labor

Cents
2

43.7
50.1
49.4
48.5
47.3
43.3
48.1
46.1

Horse
vfork

Cents
14.3
18.3
20.4
26.9
22.0
20.9
33.8
26

Cost of man
labor and horse

. v7ork per acre
Apply-
ing
ferti-
lizer

2

o^ . o

Dolls.
0.48
.71

,86
.87
,89

1/1,15
1.77
2,44
.91

Hauling
to farm
and

mixing
Dolls.
0.07
.07

.15
,09
.09

.27

,28
.31

.13

Includes some cost for use of truck and trr.ctor.

2/ For the Hudson Valley area about three fourths of the amount and cost of

labor and pov;er shovm in this table is charged to grapes; about one fourth is

not charged to grapes because of intcrplantcd fruit and crops.
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A crew of 1 nan and 2 horses nas usod to apply fertilizor by 3 growers out
of overy 10. This \7as the most efficient cron. (table 6*)

Some grov/ors broadcast fertilizer uhilo harrcving, holding the reins
across the shoulders. If the vineyard vcis to be harrpv/ed after the ferti-
lizor TOs aTjplicd, one trip over the vineyard' was thu5 saved.

Table 6. -Average cost "per acre of applying coriinercial fertilizer
with indicated croV/s, for all vineyards for which data wei*o

• 'reported, 19E8 1/

* t

• «'Labor and horse; «

< Cost of nan
•Quanti-: work per acre ;

•

a labor and horse
: ty •

:; for applying :[Cost per honr; ttork per acre
Crew :;Yino-

; yards
: of :

: forti-:
fertilizer :

•
•

• • • .Apply- :.Hauling

t lizor : Man : Hol*se : Man '

;.Horse : ing : to faxm
•

: per • : labor : work :labor •
•

; work :.ferti- : and
: acre : ilizer ; nixing

, Number j Pound s : Hours: Hours .Conta-

:

, , Gents

:

:Dollars:.Dollars

By hand j: 48 t 243 :; 1*8 : • -
\:
52.3':» —

J: 0^94 '
; 0.20.

I'irlan - '1 horso :; 66 : 453- :i X . ijl « jj.% (Z) : 52.1 : 30o7 '
: .99 :: .11

1 irian -• 2 horses
;;

80?' i
331*

:; l;0 : -2.0 :! 44.8- : 18,9 ::
•SS : .12

2 'Men - 1 h6rso : 6 : -706 *

:; 2^0 : 'l.O ;: 48.0
•

: 23.6 -
: 1.20 : .14

2 mbn - 2 horses;: 45 : 319 :; 1.4 : 1.4 : 47.6 : 22.3 «
: .98 -

I .14

All other crev/s : 19 : 269
. .

'

\ (Zh^Cj -l i««-) ; 34.5 : 27.5 : 2/1.15 :: .12

All crews : 264 : 341 : 1.3 : 1,4 : 46.1 : 22.5 : .91 I .13

IT Arkansas, 1929.

2/ Includes some cost for use of tractor

Frequency of Application

For all growers interviewe:! iiho reported fertilizor practices for

their vineyards for 5 3^onrs, 1924-1928, 3 out of 10 used no commercial ferti-
lizer on their vineyards during the o years and about 3 out of 10 aj^pliod

fertilizer droning each of the years, (feble 7«) In North East, Pa., throe
fourths of the r^ovcrs iiho' applied fertilizer during the 5-year period, applied
fertilizer in each of the years. In iiTkansas, whore fertilizers are not

usually applied to vineyards, only one fifth of the growers using fertilizer
during the 5 years,, applied it every :7car.
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Table 7. - ViiiGyL\rds fortilizod during 5-yoar period, 1924-1928, by areas

^

Vineyards fertilized

Total;

Pdrccntage of vino-
yards fertilized

Area : ;, 1 •

: 2 : 3 ;; 4 : 5 : ^Innually,:

. w» •

: yr. : yrs. : yrs,;. yrs,; yrs.; vino-: 1924-192B:; 1928
,;in:5 :; in 5 :in 5 ::in 5 : in 5 : in 5

;
yards

;

1/ ::

iNura- : Nun- ;iNum- ;
,Nun>- ; NiiQ- ; Nun- :;Nun- :

;ber ;ber :bcr ;.bor ;;ber ;,bor ';,bor ;; Percent;; Percent

North East, Pa, : 2 ;: 1 ;; 2 ;; 1 ;: 7 ;: 33 ; 45 ;: 85.9 : 81.3

airard, Pa. ,

; :: 1 : ;, i 7 ; 8 ;: 85,3 ; 80.8

Hudson Yalloy, N.Y..
: 7 .; 4 : 2 ;; 1 ;; 1 : 17 ;, 32 : 62,3 ;; 68.6

Chautauqua Co.,N.Y. : 25 : 9 ; 9 : 15 ;: 11 ;; 31 : 100 : 54.3
':

; 48,2

Michigan :: 17 : : 10 : 8 : 5 •

: 15 : 64 •

: 46.3 : 44.6

Finger Lakes ,N.Y. : 31 : 19 •

: 9 : 11 : 10 : 12 •

: 92 ! 37.6 : 40 .

7

Niagara Co», N.Y;. :; 7. ; 6 : 1 : 2 : 1 : .; 17 : 22.6 : 15.0

ilrkansas (19;35-1;929
i
33 :" 12 : 1 : 1 '•

: 2 :

4'
: 53 . : 15.5 : 17.9

Total or a-vreragp

1 4

> i

:122 : 61 : 34 :
-39 : 37 : 119 ; 412 : 48.4 : 47.9

1/ Tho sun of the years vineyards 'v/ore treated \7ith fertilizer wad divided liy the

surn-of the years vino^^rds \7ore studied and tho quotient was raultiplied by 100.

Besides the 412 vineyards reporting v/hether fertilizer i/as used for 5 years,
there v:ero included 142 other vineyards for v;hich this infori-Btion xr.s reported
fron 1 to 4 years.

Relation of Use to Yields, Ch::.utauqua-Iiric Vineyards

Vineyards in tho Chautauqua-Erie bolt on the lighter textured soils
were fortilizod more than thos^e on the heavier soils, (table 8.). Fertilizer
was not applied in 1927 or in 1928 to 7 vineyards studied on the light textixfcd

soils or to 29 vineyards on tho heavy soils'. The proportion of vineyards ferti-

lized was 87 percent on the light soils compared mth 55 percent on tho heavy
aoils.

•The average application of nitrogen per acre of vineyard fertilized was

21 pounds for tho heavy soils 'and 28 pounds for the light soils. Nitrogen. was
applied to each vineyard that v/as fertilized.

tho heavier soils phosphorous was applied to 78 percent, and en the
lighter soils, to 85 percent of the vine^^ards fertilized. V/hen phosphorous was

included in the fertilizer, the average quantities of phosphoric acid applied
per acre of vineyard v/ore 31 pounds on the heavy soils and 37 pounds on the light
soils.



11.

Tabic 8, - Average grape ^'•iclds in 1928 for' Chautauqua-*EriC vineyards
that rccoiYoci specified ap;,^lications ef plant food, in both

1927 and 1928

Soil type

Light-toxtured soils

(
gravelly , sandy loan)

Average

Heavy- textured soils
(loam, silt, clay)

Average

iPlant food axpliod per acre ; Concord gin pes;;Re turn

,
per ;; : :Phos- : : Yield: Acre-' :Vino-

Range :Nitro-:phoric;Pota3h : per :age per :hour of : yards
: gen :acid : acre: farm :; labor

Pounds iPounds :Pounds rpounds

;

: Tons: Acres :; Cents ;iNvmber

Lgs s : ; : ;

than 45: 10 : 3 : 1 :: I986: 22 : 14 ; 15
:45 - 90: 28 : 25 • : 14 1^ # «!!) f » Cv/O ; 16. ; 23
Over 90: 30 : 52 : 54 ; 2.65: 29 ; 18 : 15

- : 25 : 28 : 17 : 2,33: 26 : 16 ;: 53

: : : :

> • <

; 1,48: 21 ;: 2 ; 29
8 - 59: 20 : 6 : 4 ; 1.65: 31 ;; 6 : 18

Over 59: 23 : 51 : 11 : 1,75: 16 ;; -6 : 18
: 12 : 13 : 4 : 1.60: 22 ! 1 : 65

On the heavier soils, potash v/as applied to 50 percent and on the
lighter soils, to 70 percent of the. vineyards fertilised* When potash was
applied, an average of, 15 pounds per acre on the ho'"vy soils, and 27 pounds
per acre on the lisht soils r/a 1

1 '- r«
''^

More of the vlnoyards on the lighter toxturod soils r/ere fertilized
than on the heavy textured soils because fertilizers have given greater in-
creases, in yield on the light textured soils. Lack of drainage limited the
production of many vineyards on the hoo.vj textured soils. Not much increase
in yield from the use of fertilizers can be expected on poorly drained soils.

On the light-textured soils, vineyards; fertilized the heaviest, pro-
duced on the average 42 percent more grapes per acre than did vineyards not
fertilized or fertilized very little. On the heavy soils the vineyards ferti-
lized the most produced only 18 x'^rcent more grapos jjor acre than did those
not fertilized.

Even at the low prices for grapes in 1928, the return per hour of
labor from, vineyards on the lighter soils that were fertilized the heaviest,
averaged 18 cents per hour \7hich was 4 cents more per hour than the average
returns from vineyards not fertilized. Fertilizers on the lighter textured
soils apparently paid,, on the average, in- 1928^

Vineyards on the heavy soils that received the most fertilizer returned
nothing for the labor spent on the vineyards and lacked 6 cents per hour of

paying other ..costs.; . On the heavier soils not fertilized the return per hour
of labor \.as 2 cents, (table 8,) On the average, the vineyards on the heavy
soils v/ero much less productive than those on the ,light soils, and the -in--

creased yield from the uaC' of fertilizers :apparently did not pay for the added
expense in 1928.
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IncluclGd in tho heavy soil group v/oro 24 hill vineyards and although
fertilizers have" boon profitably used on hill vineyards situated on deep^
well-drained soils such as the V/ooster series, nuch of the hill land in this
area has a hard pan layer close to the plcv/ line and is not a profitable soil
for vineyards,; There i7ore'52 lake plain, vinoyai'ds in Chautauqua Co., N.Y*
that were included i^ table 8* According to the location of these vineyards
on the soil map, 5/ 55 v/ere on heavy soils, (clay, silt, or loaxi) the pre-
doininating tyi^e being a silty clay loam. Since this soil is situated next to
Lake Erie, low vineyard yields cannot be attributed to lack of v/ater protection.
That fertilizer applied to. vineyards on heavy soils, did not pay on the aver-
age, in 1928*. is also shOY/n if the Chautauqua County vineyards are averaged
separately from the Pennsylvania vineyards. The returns from Chautauqua
County vineyards on the heavy lake plain soils v/hon not fertilized scveraged
6 cents per hour, which \7as 19 cents more than the average return from vine-
yards that were fertilized, the heaviest.

The correlation study of these data indicates that when the effects
of phosphoric acid and potash remain unchanged, 30 pounds of nitrogen per acre
increased the yield of grapes on the light-textured Goils 812 pounds per acre
compared iTith S07 pounds -on the heavy soils. (table 9.T Althohgh the co-
efficients of correlation obtained in this study are generally rather low,
indicating a strong probability that somewhat different results would be ob-
tained if the study were repeated, certain of them do indicate rather definite
tendencies in results to be expected from the use of different kinds of plant
floods on the tv/o different t^^^Dos of soil.

The nitrogen for the increased production cost at the average' rate of

$12.36 per ton of ^^rapos on the light-textured soils and $32.70 on the heavy-
textured soils. Tliis does not include the cost of applying the nitrogen. The
cost was calculated as if oyxg half the nitrogen vj'as purchased as sodium nitrate
and one half as ammonium sulphate. The price paid for nitrogen by these grov/-
ers was usually more than this because most of the nitrogen used on these vine-
yards \7as nought in mixed fertilizers.

Since grapes in these vineyards were usually picked by the basket,
the cost of harvesting and Txarketing per ton averaged about the aame for the
high-and lo\7-yi elding vineyards. In Chautauqua County, N.Y. in 1928, the cost
of harvesting and marketing grapes averaged $13 per ton. These grov/ers received
an average of $35 per ton, or $22 above the cost of harvesting and marketing.
These prices were for 2,000 pounds of >9?apes and did not include the weight ot
value of the baskets.

If the extra yield v/as obtained on the lighter soils at a cost for
nitrogen of $12 per ton of grapes, and ,[5rapes on the vines v/ere worth $22 per
ton, there was $10 left after paying for the nitrogen. On the heavier soils,
however, the nitrogen cost of $33 par ton of grapes exceeded the value of
grapes by $11.

In. reviewing this discussion, F. E. G-ladi.'in, Pomologist.,: points out that
in some of the State Agricultural Experiment Station tests at the vineyard
laboratory, Fredonia, N.Y., a vineyard on a heavy soil (silt for a few inches
underlain with stiff blue and yellow clays) has responded well to the use of
nitrogen*

3/ Morrison, T. M. Englo, C. C, and Fuller, G. L. Soil Survey of Chautauqua

County, New York, Cornell Extension Bulletin 6, 1916.
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Table 9, - Not offcot qn 19S8 f-rape yields, of each kind of plant food
applied to light- and hoaYy-tcztixrod soils, Chautauqua-Erio vineyard!

fertilized apprcxiinatoly the same in 1927 and 1928 1/

Soil t3rpo

Light-textured soils
(graYclly, or sandy
loams

)

Heavy-textured soils
(loam, clay, silt)

Plant food

:Und

Nitrogen
Phosphoric acid
Potash

Nitrogen
Phosphoric acid
Potash

Quanti-
ty J)or

acre
Pounds

30
30
r50 -.

30
• .30

30

Cost
per
acre

Dollars

5^02
2o00
1*38

5.02
2.00
1.38

Additional
grape
yield

per acre,
1928 2/
Pounds:

812
555

182

307
162
203

Fertilizer
cost for
additional
ton of
grapes
Dollr.rs

12.36
7.21

15.16

32.70
24.69
13.60

d from the correla-1/ The average cooff icioiits and" re:^^ession equations derive
tion study of fertilizer applications and grapo yields on Chautauqua-Erie vine-
yards are here given for reference.
^Increased grapo yields calculated from the: straight-line regression equations
as given helov/.

Variables

Plant food per acre
Nitrogen

Phosphoric acid
Potash

Dependent variable

Grape' yields
Multiple' correlation

Avar-: stand--"

age : ard
per

_ :devi-
acro ; ati_qn_

Pounds rPoimds"

• 624.6: 16

16,5: 17«9:

4720: 1340:

3-ij^. soils:: 65 vineyards , heavy soils
Correlation : Aver-^;Stand- : Correlation
coefficients : age ^

: per :

: ard
; devi-

: coefficients
Par- : ; Par-

Gross: tial : acre :: ation :Grc^s :: tial
r : r :.Pounds:;Pounds : r : r

4^043: + •37:: 12.3:: 14.8:: 4.25:: *,11

+.47: 4.30:. 16.9:; 27.5-
; +^26:. 4*10

+ .35: + •08:; 7.7J: -18.3:: +.23:; *,05

: 3420 :.
1160J

+ .57: ; 4.. 30

Regression oquation, X^" r Grnpe yiolcl in tons; Pounds of plant food applied per

aerc, Kitrogen Xg; Phosphoric acid X^; potash X^^.; Light-textured soils X^^ -

1.714- * ,01354 XZ^ .00925 X3 •>• .00303 X4, Hoavy-tcxtured soils X-^ = 1.578 -f

.00511 Xg f .00270 Xg f .00359 X^. ^
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In the opinion of the author, if soils arc equally well drained,
fertilizers may give as great an increase in yield on heavy- as on light-
textured soils. But because of poor drainage there are riany vineyards on
heavy soils on which fertilizers cannot be used at a profit under present
price conditions.

The application of 30 pounds of phosx)horic acid per acre, nitrogen
and potash remaining the samic, on the average, increased the yield per acre
by 555 pounds of grapes on the light-textured soils and by 162 pounds on the
heavy woils. Although the increased yield from 30 pounds of phosphoric acid
was not so great as from 30 pounds of nitrogen, the gain from phosphoric
acid was more economical because 30 pounds of phosphoric acid cost only 40
percent as much as 30 pounds of nitrogen. The phosphoric acid cost for the
increased yield on the light-textured soils v/as §7.21 per ton of grapes and
|S4»69 on the heavy-textured soils.

The gain per 30 pounds of potash, when nitrogen and phosphoric acid
remain the same, was 18E pounds of grapes per acre on the light-textiired
soils and S03 pounds on the heavy soils. The potash cost for the increased
yield was §15.16 on the light-textured soils and #13.60 on the heavy soils.

Results from fertilizer tests conducted at the Fredonia, N.Y., vine-
yard laboratory since 1909 are listed in table 10. The vineyard at the labor-
atory is on a gravelly loam soil, which is one of the light-textured soils
in the Chautauqua-Erie grape belt.

For 9 years plats 2 and 8 received application at the rate per acre of
100 pounds of sodium nitrate, 400 pounds of ^driod blood, 300 pounds of acid
phosphate, and 200 pounds of sulphate of potash. This vns equivalent to 47
pounds of nitrogen, 42 pounds of phosphoric acid, and 96 pounds of potash
per aero. For the last 15 years only 40 pounds of nitrogen were used per acre
all carried in nitrate of soda. The earlier quantities of acid phosphate
and sulphate of potash v/ero continued throughout the 24 years. These plats
averaged 1.32 tons more grrrpes per acre than did .plat No. 6 v/here no ferti-
lizer was applied.

None of the vineyards studied in Chautauqua County and only 2 vineyards
in Pennsylvania that used approximately the sviae fertilizer in 19S7 a3 in
1928, received as much as 185 pounds of plant food per acre, the average
quantity used in the fertilizer tests on plats 2 and 8. However, the results
of the correlation study show that this quantity of plant food when applied
to the light-textured soils increased the yield 1.32 tons v/hich corresponds
with the total increase obtained at the vineyaj?d laboratory, Fredonia, N.Y. .

Of the vineyards that were fertilized approximately the some in
1927 as in 1928, 4 Pennsylvania vineyards and 1 Chautauqua County vineyard
received: as much as 47 pounds of nitrogen in commercial fertilizer. The
experiences of Chautauqua-Erie grov/crs with vineyards on light-textured soils
compared with the results of the Fredonia fertilizier tests indicate increases
in yield, from the use of 47 pounds of nitrogen, of 1273 and 1627 pounds of
grapes respectively, (table 11.)
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Tabic 10« - Grape yields obtained in coimriercial fortiliger- tests conducted
at Fredonia laboratory, Chautauqua Co#, N.Y*, 1909-1930^ Fertilizer
treatment for each plot with yields converted to acre basis \J

: N.P.: N.P. • • •
• • • : N,F.

Year : K.L.: K. : N.P.: N.K.; P.K. : Check : K.L, :N.P.K. S N.P, : N.K. ! P,K,
: (1) : (2) : (3) : :(4) : (5) : (6) : (V) : (8) : (9) : (10) : (11)

: Tons: Tons : Tons: Tons: Tons : Tons: : Tons : Tons : Tons : Tons : Tons

1909 : 4.48: 4. 76 : 5,17: 4.25: 3,41 : 3,38
'

: 4.69 : 4.66 •'4,99
: 4.79 : 4.99

1910 : 2.10: 2.21 : 2,14: 2,55: 2,00 : 2,10 : 2.38 : 2.07 : 2,04 : 2.26 : 1.87
1911 : 5.37: 5,71 : 5,61: 5,64: 5.44 : 5.32 : 5.62 : 5.7i : 5.35 : 5.91 : 5.03
1912 : 3.46: 4.30 : 4.00: 4.10: 4.35 : 3.6:0 : 4.80 : 4.98 : 4,89 : 4,89 : 4.21
1913 : 2.14: 2,83 : 2,25: 2.85: 1,78 : 1.24 : 3.04 : 2.72 : 2.61 : 5,07 : 1,97
1914 : 4.90: 5.20 : 4,00: 5,30: 4,00 : 2,90 : 5,10 : 5.80 : 4.80 : 5,70 : 4,50

1915 : 2.55: 2.78 : 2,70: 3.20; 2.90 ; 2.80 : 3,50 : 3.70 ; 3.90 : 3,70 : 3,67

Average : 3.57: 3,97 : 3,70: 3,98: 3.41 : 3.06 : 4.16 : 4.23 : 4.08 : 4.33 : 3,75

1916 : 1.60: 1.70': 2,10: 1,40: 1.70;! 1.30 : 2.50 : 2.20 ;: 2.10 : 2.20 :: 1.90
1917 : 3.35: 3.46 ; 3,00: 3,60: 3.30:: 2.60 : 3.60 •

: 4.00 : 3,50 :; 4.47 : 3,57
1918 :; 1.19: 1.45;: 1.05: 1.19: 0.76,: 0,45 : 1.45 ;: 1.38 : 1,49 ;; 1.25 ;: 0.97
1919 ; 3,77: 4.08;; 2,53: 3.27: 2,01:, 1.39 : 3.77 :

• 3,87 : 4.04 ;: 3.60 : 2.95
1920 :; 3.06: 3,09;; 2,99: 3.60: 3.23; 2,89 : 3,02 ,: 3.23 ; 3.04 ;; 3,91 ;: 3.41
1921 : "^ • -

; ; _
• *~ 1\

"*
\

1 ^ t • <» M
1922 : 6,30: 6,3'^: 5.80: 5.70: 4.06: 4,00 :: 5,70 ;. 6.20 :. 6.00 : 5,70 :; 4,50
1923 : 3.00: 3.84; 2.78: 3,20: 2.3l; 1.35 ;; 2.50 ;: 2,74 ;, 2,89 :, 3.16 ; 2,04

Average :

:

3.18: 3.42: 2,89: 3,14: 2.48: 2,00 ;; 3.22 :, 3.37 : 3,29 ;, 3.47 ; 2,76

1924 : 2.85: 3.80:

• • 4

• • 4

2.48: 3.50: 2.10: 1,53 : 3.10 ; 3,19 ; 2.50 ; 2.92 :1 1.87
1925 : 1.70: 1.80: 1.25: 1,40: 0.95;, 0.68 : 1.48 ; 1.40 ; 1.50 : 1.50 : 1.19
1926 : 3.80: 4.42: 4.04: 4,50: 2.68: 2,44 : 4,35 :1 4.65 : 4.00 ; 5,03 : 3.50
1927 : 1.87: 2.10: 1.50: 1.80: 1.30: " 1,02 : 2.00 ; 2'.17 : 1.87 : 1.60 : 1.08
1928 : 3.19: 3.50: 3.00: 3.60: 2.90: 1,66 : 2,99 : 3.60 : 3.12 : 3.90 : 2.75
1929 : 2.17: 2,78: 2,68: 2.68: 2.17: ' 1.66 : 2,30 : 2.55 : 2.10 : 2,50 : 2.27
1930 2.30: 3,00: 2.50: 3.10: 2,00: 1,50 ; 2.60 : 3.30 : 3.20 : 3,00 : 2.50

Average : 2.55: 3,06: 2,49: 2.94: 2.01: '1.50 : 2.89 : 2.98 : 2.61 : 2,92 : 2.17
Average, : * • •

1909-1930: 3.10: 5.48: 3.03: 3,35: 2,64: 2.19 : 3.36 : 3.53 : 3.33 : 3.57 : 2.89
2/ :

• • •
• • •

the following kinds of fortill zers^ 77cro used' at the f ollovTing rates per acre:
N (Nitrogen) for the first 9 years, 1909-1917, Nitrate ctf soda, 100 pounds;
Dried blood, 40^ pounds • For the last 13 years, 1918-i930, 40 pounds of ni-
trogen, all carried in: nitrate of sodat
P (Phosphorous) Acid phosphate, 300, pounds.
K (Potash) Sulphate of potash, 200"' pounds.
L- (Lime) Every third year, 2,000 pounda.

1/ Gladwin, Fred .E., A Test of Commercial Fortilizor® tm drapes, N. Y. Agri-
cultural Experiment Station, Bull. No. 458 • 1919. (SntH from 1919-1930 furnished
hy Mr. Gladwin.)

2/ Does not include the year 1921^
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Tcble 11, - YoT- a giv.on .f Gr.1>ilizer application the avorage increase in
yield for Chautauqua-Erie vinoyards on light--textured soils com-

pared with increase in yield on Fred.onia tc-^t plats

;
• Quantity :

: per :

: Increased ^rape' yields per acre
Plant food : : Chautauqua-Erie j; Fredonla tost plats,

; acre :
• Yinoyards^ 1928 l/:; 190.9-1930: 2/

; Pounds :: Pounds* ;; Pou-nds

Nitrogen : 47 : 1273 :

J
4,

: 1627

Phosphoric acid :: 42 :; 7:77

f 4

: 227

Potash : 96 :: 582
» »

: 7,87

Total ; 185 ; 2652 : .2641

1/ Calculated from the regression equatloh for the light-textured soils;

table 9,

2/ Calculated from averages of test' plats given" in table 10*

Increased; ; Increased

;

; "' ylelcl ;
.

yield ;

Plant food : Plat ;

; over- ;

chGtik :

Plr.t ;; over
che<3k

: Average

: Numbor ;: Tons : Number : Tons ;: Tons

N. K. ;; 4 ;\ 1,16 : 10 i, 1.38 :

N. P. :! 3 ;; ,84 ? 9 :; 1.14 ;

K exceeds P by : :
.32" : : .24 ;; .28

N.E. ; 4
t

1 1.16 : 10 ; 1,38 ;

P.K. : 5 :: ,45 :

: ,71 :

U ;; .70 ;

N excGods P by ; .68 : .70

N.P.K. : 2 : 1.29 : 8 i 1.34 ; 1.32

Let "p^^ equal the increase in tons of grapc5s per acre a.uc to the application
of 42 pounds of phosphoric acid. Then the increase in yield due to the

ap^^lication of 47 pounds of nitrogen is equal to P + ,70 tons; the increase

due to 96 pounds of potash is oqual to P !• .28 tons. The total increase duo

to the application of the three kinds of plant food v/as equal to 1.32 tons

per acre. Therefore
1.32 tons =..(P + .70 tons) + P + (P + .•28 tons)

p - •!! 1/3 tons
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Phosphoric acid v/cis much noro offootivo. api^arontly. in increasing
grapo yields en tho Chautr.uqua-Erio vineyards than on the Fredonia test
plats, and potash was noro effoctivo on the test plats than on the vineyards

•

There is raoro or loss variability in tho natural productiveness of
different plats in tho sariio fiold, Tho authors mention that the west portion
of the V inoyiM including plats 2 and 3 v/as in poor condition. Phosphorous
was applied to both of those plats. Besides, plat 10 v/as unusually productive,
having the highest average yield. Nitrogen and potassium v/ere applied to
this plat. Other plats that received tho same applications of nitrogen and
.potassiuiii as plat 10, and in addition phosphoric acid, did not yield as w ell
as plat 10. If corrections could he made for the differences in the natural
productiveness of the different plats tho tost results for phosphorous and
potash would probably agree with tho experiences of tho Chautauqua-Erie growers

In addition to the vineyard at tho Fredonia laboratory, fertilizer
tests were made in six other vineyards soloctod according to differences in
soil t3rpes and altitudes. 4/

Yields from 1910 to 19l3 were reported for 5 of these vineyards which
\7ere described in Bulletin No^ 381 of tho Now York Agricultural Experiment
Station, as follcv/s:

"Tho Minor vineyajrd is situated on a level piece of lov/-lying land on
the Dunkirk clay typo, v/hich is as a rule much improved by under drainage."

"Tho Lee vineyard is a typical upland vineyard situated on the hillside
south and east of Brocton. The soil is of tho Dunkirk shale loam type and
quite stony, ~ The natural drainage is better than in many vineyards, ov/ing

in part to the slope, yet rock pockets keop parts of tho land wet,"

"The Barnes vineyard at Prosi:Gct Station is another upland vineyard
situated on Dunkirk shale lo>n:r^. ^t differs from the Lee vine3rard in that it
lies very level belov/ a high ridge from which much seepAage water gains access
to it. It would be benefited by under drainage."

"Tho Grandin vineyard at Westfield, located in part on Dunkirk gravelly
loam and tho reirjadnder on Dunkirk clay loam presents a well drained area
succeeded by a wet one. Approxirxitely tvio thirds of the length of tho rows
is on the Dunkirk clay loam while but one third is on^ the gravelly loam."

"The Hamilton vineyard, located at State Lino and consisting of tv/o

acres, is situated on Dunkirk clay loam. This vineyard is v/et. Much seepage
water from the hills above rises to the surface over it."

yhe authors summarize tho tests on these vine::,/ards as folio v/s: "The
data in the cooperative v/ork vritlx comj:aercial fertilizers, stable manure and
green manures are confusing and unsatisfactory. Unsiitisfactory because of the
great variability of the results from the troatmenta in any one vineyard or in
the several vineyards compared with one another, 'taken as a whole they do not
coDro'bQrate the vjork in the station vineyard at F'r©doriia#"

•

M l .*! * K'

4/ Hedrick, U/p.y and Gladwin, F. E. A Tost of COTnercial Fertilizers for
Grapes, New York Agricultural Experiment Station, Bull* No. 381# Geneva, 1914^
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Results from the Miner and Barnes vineyards are given in table 12*
At 1928 prices, the increased yields did not pay for the fertilizers. The
largest losses, usually over $20 per acre, occurred when all 3 plant foods
?/ere applied. The fertilizer costs were high because dried blood was used
at the rate of 400 pounds per acre. None of the interviewed growers bought
dried blood, except as it was included in mixed goods

•

The increased yield at the Fredonia laboratory vineyard more than
paid for the fertilizer in all the tests but one. The chances that the differ-
ences in yield between the fertilized and unfertilized plats in the Fredonia
laboratory vineyard experiment might occur* by chance are remote. However,
for most of the fertilizer tests on the other vinqyards reported for 4 years
the differences are not very significant, for such differences could frequently
occur by chance, (table 120

The resiolts of the fertilizer tests by Mr. Oladwin and the ' experiences
of the Chautauqua-Erie grape growers, as summarized in this study, indicate
that, at 1928- prices, fertilizers in the Chautauqua-Erie belt cannot be
profitably applied to vineyards located on poorly drained soils, but can be
profitably applied to vineyards located on well-drained soils. It is assumed
that the important difference betv/een the light- and heavy-textured soils in
the Chautauqua-Erie belt is one of drainage. Further studies and experiments
should bo made to give a bettor understanding of the differences between these
soils.

Grape yields on the Fredonia laboratory test plats have been declining.
(table 13.) Daring the last 7 years, 1924-1930, the unfertilized plat yielded
only about one half as much as during the first 7 years of the cxperinent. On
the fertilized plats the decline in yield was less, varying from 26 to 42 per-
cent. The increase in yield on the fertilized plats over the check plat v/as

therefore greater during the last 7-yoar period than in the earlier periods.
The plats receiving each kind of fertilizer - nitrogen, phosphorous, and
potash - maintained yield better than did the other plats.

Relation of Use to Yields, Michigan Vineyards

Although lack of drainage limits the production in the Chautauqua-Erie
belt, excessive drainage limits the production in southwestern Michigan. The
soils about Lawton and Mattawan, Michigan, were mapped chiefly as Coloma sandy
loam or Plainfield sand. These soils arc so open and porous that their
moisture-holding capacity is Iott. The yields of vineyards on these soils
average less than the yields of the vineyards west of Paw Paw, which r/ero on
Fox sandy loam, v/here the drainage is adequate but not excessive.

Not enough vineyards v/ere studied in Michigan to permit averaging those
that received the same fertilizer treatment in 1927 and 1928, as was done for
the Chautauqua -Erie vinoyaj?ds in table 8. The Michigan vineyards were sorted
according to the average application of nitrogen in 1927 and 1928 i (table 14.)
If the application in 1927 was not reported, the 1928 fertilizer application
was used in the computations.
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Talkie l^k ^ Summary of fertilizer tests at the Fredoni^ laboratory
and other Chautauqua County vineyards

'TIKEOBD LABORATOPY, FREDONIA., 1109-1930
«

1
'

• J , Value of : Chance

[ Plant fo.od TOT acre;

: Grape ; Increase over:
increase :

over ferti-:
occur-
encesSoil

type :Nitro-*;Phos- :
:
yie Ids: check yield :, llzer cost :

' in 100

: gen :phoric;iPotash:1' "pe r : at 19 2 P :: trial£r

; acid : ; acre : : prices l/:: 2/
:pounds : Pounds :PoundB": Tons :: Tons: Percent: Dollars :>

' Number

;3/ 5r- '

: 42 :: 96 :: 3.23 :; 1,04: 47 ; - 3 'iLess than 1

Dunkirk : 56 :. 42 :: 96 '
: 3.51 '

: 1.32': 60 : f 3 n Tt ?

gravelly :

:" 56 :. 42 ;: : 3.18 :» . t^ &> < 45 : 4- 2 tT tt tt

loam ^/ ':' 56 :: :: 96 : 3.46 :; 1.27; 58 : f 5 •
1

ft t» »f

: : 42 ,: 96 : 2.7.6 : .57': 26 "
: ^f 3
>

. ff ? ft

^

•

> •

MTI^ER YITTEVARD , DUTEPriRK, 1910-1913
;S/ 56 :: ,

42 :: 96 '
; 1.89 :: .08;: 4 :; -24 ;; 83

Dunkirk , ;1 56 ; 42 . 96 : 1.70 : .^.11 : -6 :: -28 : 54
clay :; 56 ,: 42 ; : 1.90 :: .09

: 5 : -18 : 74

loam 5_/ : 56 : ;;; 96 : 2.06 .: .48;: 26 : -14 ; 14
; 42 : 96 : 1.74 '

: .10 : 6 ,; - 7 •: 15

BAR]:lES TIJmYP^D, PROSPECT STATIC?!, 1910-1913
Dunkirk ;3/ 56 ;. 42 '

•

: 96 . 1.65 -
; .33: 25 : -19 : 15

shale loam 56 ; 42 :; 96 ; 1.41 : .06: 4 .; -25 ; 65

; 56 ; 42 : 96 :. 1/78 :. .24: 16 : -21 ; 25
Upland vine- : 5/ ;

' 42 : 96 :. 1.55 :: .23: 17 : - 4 : 40
yard ^/ : 3/ : 42 : 96 : 1.31 :; -,05: - 4 :: -11 : 60

,3/ :- : 42 : 96 :
' 1.77 : .23: 15 "; - 4 : 15 •

1/ I'ertilizer' applications ?;ere charged as follo77?i' Sodiimi nitrate, 100 pounds
1*2. 94; dried blood, 400 pounds '^a3. 49 ; aci d phosphate , 500 pounds, $2,79;
sulphate of potash, 200 pounds, ^^5.70. Tor cost of application, ^1 per acre ras
added, G-rapes '^'^ere valued on the vine at $22 per ton.
2/ Number of times cut of 100 that an increase in yield as great as indicated
would occur from chance alone. This measure of thu significance of the differ-
ence wn yields is taken from R. A. Fisher, Statistical Methods for Research
Workers:, Edition 3, table 4, p." 139. Values of '*t'' are calculated from the

difference in yield each year according' to the formula t = x >y vJ v^here
n

X is the mean difference in yield between the fertilised and the check plats,
n' is the number of years recorded, and s is the standard deviation of the
differences between the- fertilized and check plats

»

3^/ Lime ras applied every third year' at the rate of 2,000 pounds per acre. No
charge Fas m.ade for lime.

V IData reported in table 10.

5^/ Hedrick, U. P. and Gladvin, P. E. A Test of Commercial Fertilizers for
grapes^ Ner York Agricultural Experiment Station, Bull. No. 381. Geneva, 1914.
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Table 13 • - Grape yields avoragod by 7-year periods from the fertilizer

test plats on the Predonia laboratory vine:/ard, 1909-*1930 1/

YIELDS- "imn ACRE

Years :

No : P. K. :

feriilizer:. ' Plats
(Plat 6) : 5 and 11 :

N. P. :

PlGts :

3 and 9 :

Plats :

4 and 10 :

N. P. K.

Plats
2 and 8

Tons : Tons : Tors : 'T?ons : Tons

1909 - 1915 :

1916 - 1923 2/ :

1924 - 1930 :

3^06 : 3^58
2;00 : 2^62

lo50. : .,. 2»09 :

3.C9 :

3»09 :

2,05 :

4ol6 i

3^30
: :

2.93 :

4.10
3.40
3.02

• RELAa^I^E YIELDS
•

,
percent :

' j?orcent : PeiT.ont ; pel"cent :; Percent

1909 - 1915 ;

1916 - 1923 2/ ;

1924 - 1930

i IPO : •. 100 :

: 65 : 73 :

; 49 : 50 !

100 ;

79
C6

: .
.100

'

: 79

: ; 70

: 100
! . 83

: 74

: DEGEEiiSS IN, yil!l.D OVER PPECEDIKG.'7-YK/iR' PERIOD

Tons :: Tons : Tor.3 ;
' Tons • Tons

1916 - 1923 2/
1924 - ,1930

•1,06 : ^96

: tSO : *53

: ,80

*

o86'

•37
: .70

: .38

_^_ ,

;•
, , I I

•
•• •" —_^___^_______

1/ Averages as given in table 10,

2/ The year 19 Si is omitted

Table 14. - Fertilizer applications in terms of plant food^ and grape

.. yields, on Michigan vineyards studio^., by soil type, 1928

Concord :
•
•

Plani; food per acre gr';pes : Return:
per :« Acre- :

Soil typo : Mitro- : Phos- :
• Yield : age : hour Vine-

^ gen :phoric : Potash : per -
per : . of yards

: acid : : .aero , farm : labor

: Pounds : Pounds :.Pounds ; Tons : Acres :: Cents Number

Fox, Bellefontaine, -

sandy loam, and
loam soils

;

: 11

; :

3 ; 2

; 2.09
: 2.,35

: 18 :

: 27
: 14
: 22

i 28
21

Coloma sandy loam,
Plainfield sand

a/ 3

:2/ 21
:

: 1.

: . 0,

: 1

: lo49
: 1.74

1 /^

: 27

: 30

* I - —

: 18
: 20

21
22

2/ Includes vineyards receiving 10 or more parts of nitrogen.
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In Michigan^ the fertilized vineyards yielded on the .average about
one fourth of a ton more per acre than did those that were not fertilized
or that were fertilized very little* The increased yield averaged about the
same for the vineyards on the sandy soils' -about Lawton and Mattawan as for
the vineyards on the Pox sandy loam, soil west of .Paw Paw« The return per
hour of man labor averaged more for -the fertilized vineyards that for those
not fertilized.

Fertilizer tests by Dr» Partridge on Michigan" vineyards in which
nitrogen was applied in different quant itie-s and in combination with phosphor-
ous and potassium on a very productive. vineyard on ..the Pok .sandy loam soil
are given in table 15» On the average' the vine:/ards on the fertilized plats
yielded at the rate o*f •SG of' a ton more per acre than the unfertilized plats#
At 1928 prices, the value of -the Increased yield exceeded the ccst of the
fertilizer in only 1 of the S- tcs't plats*. The largest losses v/ere on plats
fertilized the heaviest. The plat not fe-rtilizcd yielded at the rate of
o^evk tons of- grapes per acre in 1922, 1923^ and I92U. It 192S prices,
fertilizers did not pay on such a vigorous and productive vineyard.

• Another experiment was reported by Partridge and Veatch on the Barrett
vineyard situated largely on a Plainficld loamy sand soil, (table I5.) The
check plats on this vineyard from I92U to 1929 yielded at the rate of 2.26 tons
per acre. The yields for 3 of the 6 fertilized plats exceeded the check yields
by more than 1 ton per acre. • At 192S prices, the value of the increased yield
exceeded the cost of the fertilizer 'for each of the trials. For 3 of the 6
fertilized plats there was a gain above the cost of fertilizer when nitrate
was used alone or in combination with phosphorous or potassiiom of from $12 to
$13 per acrei> This test indicates that fertilizers are very profitably applied
to vineyards like the Barrett vineyard. •

Erosion in vineyards in Michigan -is much more serious than in New York
and Pennsylvania. Although the Barrett vineyard is relatively level, the
authors ^tate that there has been considerable loss of soil by surface washing
since the vines were planted. According to the operator the soil is "going
down" and a certain amount of root pruning is inevitable each year. The
bomus or organic matter in the surfacfe soils was indicated by the depth of
the humus layer. On the 4-acre block used for the fertilizer test the depth
of the humus layer of the surface soil varied from loss than 3 inches to over
9 inches. It is interesting to ncte how important those variations in the
depth of the surface soil were in determining yields in this vineyard, (table
lo.) The a\ithors arrive at the conclusion that production is 'enhanced as much
by planting vines on soils with hunus layers 3 01* ^ inches thick as it is by
iieavy annual applications of inorganic fertilizers made at large expense.
These data suggest the importance of setting Vineyards on deep soil and of
preventing the washing away of this soil.

The vines in the Barrett vineyard were classified according to their
initial vigor as measured by the pounds of wood trimmed per vine in 1923*
The weak-gro\Ying vines were usually on soils of a thin humus layerj the vigor
of vine growth v/as closely associated with thickness of the hiimus layers

At the beginning of this experiment in 1923 ^ One half pound ox* lo^s
p^v Vine^ of 1- and 2-^year old wood was removed from I5I vines and 1.6 pounds
tod more per vine from 75 vines. The increase in yield from 192^ t6 1929
fe^Veraged I.32 tons per acre for the I5I vines on the fertillzod plats^ compared
With 463 ton per acre for the 75 vines on the unfertilized platj?* (table I7.)
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Table 15, - Siimmary of fertilizer -tests ^n Michigan vineyards

t

1

•
• Value of : Chance

.Plant food per acre :

Grape

:

Increase in :

grape yield :

increase in :

yield per acre :

occur-
ence

Years and •
•.Nitro-; Phos- : Potash: yielcS. over c^ook : over fertilizer: in 100

soil typos : gen ; phoric: per :: yield : cost at 1928 : trials

acid : . acre : (acre basis) : prices 1/ : 2/
Pounds

:

Pounds

:

pounds ; ^Tons : Tons : Percent: . Dollars j:Number

1922-1925 5/
;

Fox sandy, '

loam soil "

,25 :

,
25 :

: 25 :

; 25 :

:

70 :

70 ;

: ;

; ;

, 109
'

; 109 :

. 3.65

. 3.71 ;

• 3.83 :

3.80 :

: .10 :

; .25 :

.37 :

. ,34 :

5 :

7 :

11 :

10 :

'-2 •

:

-5 -
:

-3 :

-8 :

54
23

: 18
26

1922-1925 4/
;

Fox sandy, '

'

loam soil

: 17 :

: 34 :

: 51 ;

: 67 : :

,

'
.

;

;

:

;

;

;

: 3.27 :

: 3.56
: 3.34 '

; 3.12

. ^18 :

: .47 :

; ^25 :

: .03 :

6 :

; 15 :

8 :

1 :

:

3 :

-13 :

; 49
; 15

; 54
; 90

; 34 ,i: : •: 3.14 : .88 :; 39 : 12 : 46

: 34 : 70 : : 3.30 : 1.14 :; 53 : 13 : 37
1924-1929 5/ : 34 : : 109 : 3.26 : 1.10 '

; 51 : 12 : 46
Plainfield,

: 34 : 70 : 109 : 3.36 : 1.20 : 56 : 9 : 16
loamy sand

: 34 : : : 2.98 : .63 : 27 •
; 8 : 63

; 34 I :

»

: 2.72 : .37 : 16 : 2 : 77

1/ Fertilizer prices per ton used as given in table 1; Sodium nitrate,

..158.74; ammonium sulphate, $59.29; acid phosphate, $21.24; potassium
chloride, $46. 25. As estimated cost of applying fertilizer $1 per acre was

adde^. Orapes wore valued at $22 per ton on the vines.

2/ See footnote 2, table 12.

3/ Partridge, IT. L. , Cultural Methods in the Bearing Vineyard, Michigan Agri-.

cultural Experiment Station, Circular Bulletin No. 130. 1930. Table 1, p, i9

Fertilizers were applied at the following rates on an acre basis; Nitrate of

soda, 163 pounds; acid phosphate, l6 percent, 435 pounds and potassium chloride,:

218 pour^s per acre.

4/ Partridge, N. !•, Cultural Methods in the Bearing Vineyard Mi c hi f?p.n Agri-
cultural Experiment Station, Circular Bulletin No* 130. Table W. p. 11. Sodium
nitrate was' applied at the follo^^^ing rates on an acre basis, 109,218, 326, and

^*p£?^ridge, N. L. and Yoatch, J. 0., Fertilizers and Soils in Relation to

Concord Orapes in Southv/ostern Michigan. Michigan Agricultural Experiment
Station, Tech. Bull. No. 114. 1931. Table 9, p. 36. Fertilizers T/ere applied

at the follov/ing rates on. an aero basis.: Nitrate of soda, 217*5 pounds, acid

phosphate, 435 pounds and muriate of potash 217.5 pounds. In the last two

trials nitrogen Y/as applied in the form of ammonium sulphate, 163 pounds per

acre* In the last trial ground limestone was also applied.
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Table 16*^ Doptli of humus layer of surface soil and 1923 gr^pe
yields, Barrett vineyard, LaTvton, Michigan 1/

I" iiiniim iiiw» m ii.iiiil 11 I II I HW>l iiii u I n il ! i nr iil B m ilw «n lliii « !< i iim ^MX»i——M——
Dopth of

humus layer
(inches)

Average yield
per acre

Under 3

3 to 5

6 to 9

^ver 9

Total or average

Tons

1/ Pvortridge, N. L* and Yoatch, J. 0. Fertilizers and Soils in Relation
to Concord Grapes in rSouthv/os tern Michigan. Michigan Agricultural Experi-
ment Station Toch* Bull. No. 114* 1931. p. 33, table 6*

Tahlo 17 - Results from fertilizer applied to v;oak and vigorous
grovTing vinos, Barrett vineyard, Lar/ton, Michigan, 1924-1929 1/

Weight of
prunings, 1923
(pounds per vine)

0.1 to 0.5

0.6 to \..%

1#1 tn> 1,5

1»S and over

Average
———— I

II
I wtmmmtmmm i

*

|1* i

Grape
yields

per acre
(check
plats)

» .i*u.iii " LI I II ;

Tons

1.22

s»ie

2»71

3*46

Increase in yield over check plats for plats
fertilized as indicated 2/

I " ! ' < I - H« '. ll»illli« II <l A \

Aimri0- : Ni-
niiira : trate

2^37

Tons

0^89

.55

#43

• 55

Nitrate
phos--

\ phate
Tons

1.02

• 79

41•

«:, 6® .^0

Tohs

1.65

1.21

1.17

» «

1 '''
« CuX,

Ni-
trate
potash
Tons

1.53

1.21

1.28

.64

1»16

Nitrate
phosphate
potash
Tons

1.49

1.41

.73

1,24

Average
all
plats
Tom

1.3£

1.03

1.04

.63

1,00

immmmmmmtmmmim >«PI>M*—|III »«'H »! >M»H«.»4W | < »

Value per acre of increased yield over cost of
fertiliser* 2/ at 19E8 pricea 3/

©.6

J

%

to -t^S 1

X

to lr5 :

la to 1.5 ;

1.6 and over • •

Average :

Dollars :I>ollai*^prt

4

6 :

10

1©

14

2

R : 10

Dollora :Doliars ;Doilar3

15

14

6

15

14

16

2

14

12

-1

13 10

Dollars

13

8

3

10

1/ Adf;pted from table 10, page 37, Michig?3,n Agricultural Eitperiment Station i

Tech. Eiai, No. 114.

2/ See footnoto 4, table 15, for rates of applying fertilizer.
3/ See footnote 1, table 15, for prices of fertilizer ajid grapes.
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In this vineyard a gxYon quantity of fertilizer sppliod to the vxeakost grow-
ing vines procluccd about twice as many grapes as when applied to the strong-
eat grov/in^ vines. At 1928 prices, the value per acre of the increase in
grapo yield over the cost of fertilizer, averaged \|18 for the v^eakest grow-
ing vines compared v;ith $3 for the strongest grov/ing vinos • In this vineyard,
at 19S8 prices, it proV:bly paid to fertilize all virBS but it paid about 5
times bettor to fertilize the v/eakest vines than it did to fertilize the
stronc^est vines

f

At 19B8 prices, the most profitable fertilizer application used on
the Barrett vinoyord v/as E18 pounds of sodium nitrate and 435 pounds of acid
phosphate. '%he value pet? aero of the increased yield over the cost of ferti-
lizer uas $15, compared v/ith flO when nitrate was used alone* The use of
nitrate of soda was slightly more profitable than the use of ammonium sul-
phato«

Of the 91 Michigrn intorvietirGd grovrers, only 8 applied any phosphoric
acid to their vingyards in 1928 and none of these applied as heavy an applica-
tion as v;as used in the tost on the Barrett vineyard

•

On the Barrett vineyard 218 pounds of sodium nitrate and S18 pounds of

muriate of potash gave increased yields about equal to tho nitrate-phOBphate
combination, v/hich was about nO percent greater than the gains in yield when
nitrate was applied alone. At 19E8 prices the nitrate potash combiiaation did
not pay as well as tho nitrate phosphate combination but paid better than
wheti nitrate was used alone* T/lion both phosphato and potash v/erc combined
with nitrate, tho yields nexo not increased over tho nitrate phosphate or

nitrate potash combinations

•

Cnly 6 of the 91 Michigan growers interviowod applied potash to their
vineyards in 1928» The grov/ers about paw Pav/, Lawton^ end Mattawan when
fortili$!!iin|5 vineyards, have generally applied sraai.l quantities of aianonium

sixLphata* According to the averages obtained for 1928, this method of

fertilization, on the average, has not greatly increased yields or profits*

The Michigrn fertilizer plat tests, like those in Now York, ©mphnsize
h(m mttm^^XLtlY various vineyards respond to fertilizer explication^* In
isr. ^t*tri1,go'fe.' tests the increased yield due to fertilizer v/ns abdut 4
tiia^'U aji mioh on the Plaiixfiald soil type as on the Fox soils* Th^% 0mm0i^
on tM Gdloma and Plainfield soils have had better results with f©r%il:Sri«^!NI:

thaft 0^'^mTB on the Fox and Bollofontaine soils may be indicated by
%c:% $$ j^drcent of the vino;^ards studied on the Coloma and Plainf ie;

rni^ «iif 43 percent of tho vineyards studied on tho Fox and Bollafom^
miln 1t03^e fertilized in 19^8* When fertilizcxl, the Coioma and Plainj
irineyta^rds vrere fertilized heavier on the averngo than the Fox and Be:

irin^arMs* However, the differences in increased yield in 1928 bctwo^^^

t^rtillzod and unfertilized vineysrrds were not so groat for vineyards om tfcf

Colmm ma Plainf iold soils as would be expected*

Costs, by Areas

Grape yields and production coGts for vineyards fertilized and for
those not fertilized in 1928, the year for vrhich this study \ms made, are
given in table 18. This comparison is not entirely satisfactory because only
a part of the increased yield derived from fertilizer was obtained in the year
the fertilizer was applied*



Tabic 18, - Fortilisor costs, grape yields, production costs, and
retiirns per hour of lahor, averages by areas, 1928

25.

Cost per ton :

Cost I)er acre : of grapes :

Ro- :Crowing :

*"'
' • Val-

Area : Cost : grapes : Vine-: Grape : Growing • Total: turn : uo
of : {exclud- : yards

:

yields

:

;( exclud- : per : of

ferti-t'ing pick- : per : ing pick-: hour : land
lizcr : ing and : acre : ing and : of : per

1/ marketing)

:

innrketingjt labor

:

acre
Doll- : Doll- : Kum— : ,•,- - : Doll- : Doll--

:

Doll-
ars :

' frrn : her : Ton.=? : ars : ars : Cents

;

nrs

Cbauta uqua -Kr io •

Light-texture soils •

. 0.0 :

6.88;

, 13.23;

72.63 :

. 80.40

:

, 98.81 :

18 ;

; 47 :

. 31 ;

1.71:

2.16:

; 2.41:

42.54 :

37.18 :

. 41,07 :

56.88:
50.17:
52.99:

13 !

18 :

16 ;

! 225
242

; 261

Heavy-texture soils '; 0.0 :

; 6.09:

68.39 :

75.52 :

; 58 ;

. 56 ;

. 1.54:
1.65

: 44.36 :

: 45.31 :

:57.33;

,59.60;

; 6 ;

: 3 ;

; 129
; 123

Hudson Valley
: 0.0

S.16'
: 151.17
: 126.95

: 10
; 25 ;

: 2.21:

I 2.51:

: 68.46 •

, 50.50
:82.92;

: 68.29;
: 28 ;

; 26
: 283
; 280

Michigan : 0.0 ;: 63.48 : 33 : 2,06 : 30.79 :43,72 : 15 ; 85

Fox, Beliefontaine '
: 2.75;: 64.61 : 16 : 2.30 : 28.07 :

39.20'; 21 ; 101

:\Ooloina, Plainfield
: o.e •

: 0.29;

: 49.44
: 57 •48

: IS
: 25 •

:, 1.57
: 1.60

: 31.54
: 35.91

:44.61

: 49,96
: 20

: 19
: 61

: 69

Finger Lakes, (Exclu- • 0.0 : 69.91 : 54 : 1.41 : 49.69 : 62.89 : 14 : 86
sive of Seneca Co.) i 3.03 : 72.73 : 43 : 1.40 : 51.90 : 65.66 : 19 : 78

Arkansas (1929) : 0.0
: 2.79

: 59.75
: 60.79

: 64
: 14

: 1.49
: 1.28

: 39,99
: 47.41

: 57,85
:57.80

• 10
: -2

: 107
: 96

^ locords far t^ jtl^%'^'t#:dmi^# ^ctla m^i?*^' aortal imt<3^ t^ro^ gr^apa: Ttxm^e

Uitog Eo fartili:ii?f , iimm 'mlng los^ than 1^10 vimth V'^ -^ers), $m&: tboso- m
|10 worth or more pyr acre. All the other records for the different areas woro

sorted in tt7o groups - those using nnd those not using fertilizer during the

year for which the cost data v/ero obtained.
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MAMJRE

Ext Gilt Used

For vineyards studied around Girard, Pa,, only about 1 grov/er in 5

applied manure to his vineyard in 1928, (table 19,) Manure vms probably
more proj?itably used on potatoes, tomatoes, melons, asparagus, and other
cash crops which v/ere extensively grown oro^ond Girard, Cf all the areas
studied, on the average, the least manure but the most commercial fertilizer
was applied to Girard vineyards.

Table 19, - Use of iikanuro on vineyards, by areas, 1928

Percentage: Percentage of

of grape : Quantity : Value ; manure ilisod

, Vine- :. acreage : applied : per ; that was pro-
Area ;. yards : studied : per acre : ton : duced on

manured

:

; that was :

manured ;

manured : at :

barn :

farms studied

iPercont:: Percent : : Tpns ;; Dollars : Percent

Hudson Valley, N.Y. ;: 60.0 :: 29.5 ;: 3.5 : 5.28 ![ 45.0

Niagara County ,N.Y. : 55.0 : 24.3 : P.O ;; 2.51 ;: 100.0
Chautauqua Co.,N.Y, : 75,4 :: 22.6 : 4.7 ;; 2.70 ; 99.9

Michigan :: 63.0 : 21.5 : 3.8 ; 1.84 ; 93.9

North last, Pa. : 61.3 : 15.5 : 4.6 ; 3.63 : 100.0
Finger Lakes, N.Y, : 65.5 '

: 13.6 : 7.5 ; 1.76 ;: 96.9

Arkansas (1929) : 43.6 : 12.6 : 4.6 ; 1.53 : 68.9

Girard, Pa. : 19.2 : 10.3 : 3.1 : 2.14 : 90.6

Average \ 60,6 : Ic3 .$ : 4.8 : 2,48 : 93.7

For the year the study was roa^de, in Arkansas, 2 farmers in 5 applied

manure to their vineyards. In all areas, except Girard and Arkansas, a

majority of the growers applied man^ore to some part of their vineyards. On

%llo avera^gc for r.ll areas, about i acre out of 5 was manured during the year.

S*or CTory acre immured 2.4 acres v/ere fertilized. Niagara County vas the

0|ily m'mi studied v/horo the aores of vineyard manured exceeded the r.:mm
fertilised.

Ttjo thirds of the grc-\vei*3 applying manure to their vineyards applied

manure each year for 5 years, (table 20.) ITsually only a part of the vine-

yard f^.s m^inured each year. Manure v;as usually loroduced on the farm vrhere

used. An exception in the Hudson Valley occurred v;hcre 6 of the 35 grov/erx

visited, purchased 2^1 tens of manure for vineyard use at a cost of $5.2:4

per ton. Pour grov/ors in Arkansas also bou§iht for vineyard use, 192 tons of

rrLanurc at ^95 per ton. In the other areas studied, ever 90 percent of the

manure used on grapes .:as produced on the farm where used»

On the average, the value of manure at the barn was estimr.ted by the

growers at |2.48 per ton. (table 19.) Bolatively little riimure was produced
on most grape farms and for this reason was probably valued higher than it

would be on stock farms.
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Table ZOi - Vineyards maiufed during S-^year period, 1B34»'1920, by areas

:PercentagG
. "• -•YiEoyards- maniirod • of vineyards

Area :D year :1 year: 2 years:5 years:4 yeqrs;,5 years;, manured
; in 5 : in 5 : .in 5 : in 5 : in .5 !: in 5 :; 1/
iNiirabei' tNumber:' .NumberT Num ' Ifumber'i; Nttraber;; Percent

Chautauqua Co., N.Y.l! IZ i 4 : . 5 : 5 : . 5 !1 . 71
'.

; . 78^8
Michigan .: 6 : : 2 : 6 : • 1 : 3 ;; 33 :; 73.4
Finger Lakes, N,Y, :! 16 : 9 : . 0:3: .4 :; ., 56 ::

66,9
North East, pa» : 10 : 4 : - 2:2: : 3.0 •

: 64.7
Niagara Co., N.Yi ;; 2 : 2 : 4 : 2 : .2 ;; 6 ;: 62.1
Hudson Valley, N.Y, :: 8 : 3 :

2-: •, 1 :' 2 ;1 17 !; 61.2
Az"*kansas (19E5-1929):! 9 : 10 : 8 :• " ' 5 'l 4 ;: 11 ;r 45.2
airard. Pa. :; 2 :. 2 : - : - : - ***

; 15.6

Total or average j; 65 : 56 :^ 36 : 17 ; 21 : 224 :; 65.7
17" The sum of the years vineyards wore imnux}fi<i v/as divided by the suni of the
years vineyards v;ere studied and the quotient/multiplied by 100. In addition
to the 399 vineyards shovm in this table for v/hich maniuring practices were
reported for 5 years, there wore included 154 other vineyards for v/hich

practices were reported for 1 to 4 years.

Cost of Use

About two thirds Qf the manure applied to vineyards was handled by
a crew qf 1 man;and 2 horses. (Ifcblo 21.) This was the most economical crev/.

An extra ,.nnn increased the cost of 'application per ton, and one horse was not
as efficient as two*

Throe fourths of the mamxr.^e was handled in v/agons and one fourth in
spreaders. In a given length of time, 1 man and 2 horses handled with
spreaders 55 percent more manure than with iiqgons* Tho cost of 1 man and 2
horses per ton of m.anure handled averaged $1.20 with wagons and f #73 with
spreaders. If the charge for tho use of spreader did not exceed the charge
for the. use of the wagon by $ .46 per ton, then it v/as more economical to use
a spreader. Many gr-'pe growers get along without a spreader because they have
little manure. The usefulness of a spreader v.as linitad in the interplanted
vineyards in the Hudson Valley and' in the vineyards on tho steep hillsid.es in
the Finger Lakes. In Michigan 4^ percent and in Chautauqua County 15 percent
of the growers v/ho applied manure to their vineytards used spreaders.

Manure was charged to vineyards at what the grower estimated it was
worth. The estimated value of the manure at tho barn plus the cost of hauling
and spreading averaged $3.67 per ton. At the average rate of 4.75 tons, the
manure charge per acre averaged ;rA*7.43. The cost of fertilizer per acre ferti-
lized was only $7,58 or lass than half the manure cb/\rse> Put tho fertilizer
had to be bought whereas tho manure \ms largely prodtrC©^ on the farm.
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Table 21* - Average quantity of labor and cost of labor and power used
in applying a ton of manure v/ith wagon and vdth spreader j by erews,

all vineyards, 1983 1/

Crow

PROPOKTION OF mNiIR.E

Wagon

1 man - 1 horse

:

1 -man - :S horsej5
2 --men - .'2 Kbrses
Other 0TGW3 '

»

•

' All'-crews

Percent

: 6^2

:12*2

75; 3

PELIED WKH \Unm ixND SPREADER

Spreader

Percent

X9,5
4,2
1.0

24:, -7

Total or average

Percent

6,2
,64*7 .

15,4:
.12.7

100.0

; I.l/JTOliE APPLIED PER ACRE
!,:' -.Tons *

; Tons : Tons

1 man - 1 horse : 3,84 • •• •
: 3,84

1 man - 2 horses : 4*-e5.'
' ,•

! :5,00 ;! 4,90 .

2 men - 2 horses . :; 4,84 : 4,58 : 4,77
Other crews ;; 4,79 ^. /

\: 3,02 ;: 4,58

All crews :

:

; 4,74 ;: 4.80 : 4,75

mil Li'.BOR 'F£R TON OF miTORE
Hours Hours : Hours

1 mr:n ^ 1 horse 2,5 . •^
! 2,5

1 man - 2 horses i
1,4^ 0.9 ! 1,2

2 men - 2 horses I 2,1 1,2 : 1.9
Other crows m

•

•
•

2.2 1,8 : 2,1
All crews 1,7 1.0 ; 1.5

bOST PEIVTON OF MAN Li^BOR AND HORSE BDRK
\ Dollars ;; Dollars ;; Dollars

1 man -^ 1 horse :
\ (^ % 'i-j

I ' *' " J

: .2,02
1 man ^ 2 horses :V 1.20 ;; 0.73 ; . 1.06
2 men - 2 horses :; 1.41 ;: 0,84 :; 1.26
Other crews :; 2/ 1^34 ;;

• 3/ 1,47 :. 2/ 1,35

All crews ;; 2/ 1.32 :I 3/ 0.78 ; 2/ 1,19

1/ Data for Arkansas are for the year 1929 • :

2/ Includes a small cost for some use -of truck and tractor.
3/ Includes a small cost for some use of tractor*
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' To measure the quantity- of' manure -applied per acre, the total tons

applied were divided by. the_ total acres in vineyard, including both the acres
manured and not manured* According to this measure there were 60 vineyards,
.or 11 percent, on. ?/hich.,;the §;vQra g.e. aU0nt;ity ot^.. manure per acre amounted to.

3 tons or more*^ For' those vineyards which received the most manure, the
average cost per ton of grape-s exceeded the cost' for vineyards that received
no manure by $9.6^ per ton, an increased cost- of S7 percent. The return
per hour of labor' averaged 23 cents 'for vineynrds that- received no manure
compared with 11 cents for vineyards* receiving 3 tons or more of manure. For
each of the 11 ari3as 'or soil types' g-ivon In table 22, *thc group of vineya"rds

treated with little or no manure had the lowest growing co-sts per ton of

grapes and the hi*ghest returns per hour of labor.

As has' been shov/n, the- fertility practice' in a given year tends to

be the one usually followed oh that facrm.- For this reason, all of the manure
and fertilizer used during the yer:rwero -included in the cost.

Probably the vineycxds' not manured- tended to be on s ome v;hat "hefter

land than the' manured' vineyards . The value of the land averaged $146 per
acre for the non-manured vineyards and $114 for the vineyards that received
the most m^mure. • The- tendency would* be to keep more livestock on the farms
not so: well adapted to fruit.

^

Effect on G-rape Yields

'For all areas except Arkansas, groV/ers who did not apply manure,^ did
apply large a|)plications of commercial fertilizers, amounting on the average
to 22 pounds of nitrogen per acre, (table 23.") Growers using thfe most manure
used the least fertilizer-, an- avera^ge of but 6.3 pounds of nitrogen per acre.

For thbse vineyards wh^ro little or noncommercial fertilizer was used,

an applicatioh of* 3 tons or mere of manure per acre Increased the yield about
6 percent. Otit of 271 vineyai^ds fertilized and manured approximately the

same in 1927 ds in 1928, there wore only 9 vine3Aards which received rel-^tively

heav;^^ applications of -both manure and fertilizer. Thc-applicati ens on these
9 vineycrds averaged 5.67 tons of m^mure per acre and 19.8 - pounds of nitrogen
in the form of commercial* fertilizer. The average yield for these 9 vino-
yards was 16 percent above th^ average. The yields for the 64 vineyards
receiving no itanure and 30*4 pounds of nitrogen in commercial fertilizers,
were 9. percent above the average.

COTEI"^ CROPS

Extent of Use

• The vicinity of Girard, Pa., vvas the only area studied v/here most of.

the vineyard acreage was seeded to cover crops in 1928.- Seventy-six percent
of the Girard acreage vjas -'thus seeded, (table '24»)

In the North East,Pa», and Michigan areas, about 3 acres out of 10
wore seeded to cover crops in 1928; In the Chautauqua Co., N.Y. , Arkansas,
and the "Hudson Valley areas about 2 acres out of 10 v/ore seeded. Little seed-

ing of cover crops ?;as done in the Finger Lakes aroa, and no seeding was done
in 1928 on the 20 vineyards studied in Niagara County, N. Y.
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Table 22* - Relation of quantity ot manure used per acre of vineyard to

averae^e OTGpo yields* costs, and return per hour of labor, by areas, 1928
Cost of : Cost of growing; Re- :

J\roa and :.Average ': Grape :fortilizor,

;

gi'apos 1loxclud-. turn : Tine-
application ; quantity :

of mcimiro:

.yields:

per :

manure and ;

cover crop :

^^^.?feglis§i^"^ per :

hoyr
yards

of manure : Per- : Per :

(tons per acre) ; per aero ;; acre : per acre ; acre : ton 1/: labor :

Chautauqua Co., N.Y.:; Tons : Tons ;, Dollars ; Dollars: Dollars

:

Gents ;.Number

Lakes Plain soils :

»
''

1

No manure *
;: 0.0 :; 1.97 ;: 6.02 ;; 74.16 ;

;: 37.57 ;: 16 ;; 17
Less than 1,0 : .51 :. 1.59 : 6.37 : 71,59 '!

. 45.02 ; 6 :; 31
1.0 to 8.99 :: 1.64 :; 1.71 :;; 12.10 : 83.85 :: 49.10 ;

-1 : 24

3.0 and over '

;; 4.19 : 1.72 : 16,02 ;; 80 . 98 ;: 46,96 !;
-5 :; 13

Hill soils :

..: Lassctkan 1*0 ; .26 :;; 1.39 ;: 3.84 !; 68.47 : 49,33 1; 6 1: 16

1#0 and over ;, 1.85 : 1.35 :: 11,95 :; 72,88 : 53.95 ;;
-6

:: 13

Girard, Pa. ;

« 1

No manure : 0.0 : 2.46 : 15.24 ; 88,96 ;: 36.12 : 35 ;: 17
Manure : 1.32 ;: 2.23 : 19,89 : 86.78 : 38,94 ;;

32 :; 5

North East, ?a. :

Lake Plain soils : !
'

No manure :: 0,0 ;: 2.48 : 10,80 :
• 82.63 : 33,29 ;; 25 : 22

Less than 1.0 ;! .53 ! 2.09 ;: 13.00 : 87.01 : 41,55 ;: 2 •

: 20

1.0 and ovor : 2.32 :; 2.01 : 22.55 : 91.25 •

: 45.31 ;: 6 : 13

Hill soils ;
! :

Less than 1.0 : .43 ;: 1.52 •

: 7,50 ! 57.71 : 37,95 : 24 ;; 12

1.0 and over ! 1.91 ;;; 1.64 : 14,91 ;: 77.50 : 47.22 ; 1 ; 8

Michigan : I '. ;

Loam soils
Loss than 1.0 :: .34 :;! 2.14 : 3,39- : 57.74 : 26,97

;
: 25 : 22

1.0 and over ' 2.66 ; 2,20 : 9,32 : 73,04 : 33.18 ; 11 •

: 27

Sandy soils
No manure :: «.0 : 1,70 : 2,95 : 50.08 :. 29,42 ; 28 ,: 20

Manure : ,76 ;: 1.50 : 5,94 ; 58,24 : 38.76 •

: 11 ;: 23

Arkansas (1929) ;

No manure : 0.0 ;: 1,39 : 1,27 : 55,94 : 40.28
'.

; 12 :; 44
Manijre : 1.07 : 1.44 :' 4,84 ; 63.69 : 44.22 : 4 ;; 34

Hudson Valley, N,Y, :

No manure : 0.0 : 2,73 •

! 13,91 : 128, 37 : 46,97 ;; 30 :i 14
Manure : 1.70 : 2,26 ; 14,15 ;133,89 ;

59,19'
: 25 ;: 21

Niagara Co,, N.Y,
No manure ; 0,0 ; 2,13 : 0,0 : 61,81 ;: 28.99 : 59 : 9

Manure : 3,92 : 1.84 : 15.94 : 77,59 : 42,21 ;; 36 : n
Einger Lakes, N.Y.

No manure ;; 0,0 : 1.74 : 1,63 : 67,60 : 38,84 • 23 : 39

Less than 1.0 : .60 : 1.24 : 4.95 : 69.37 ! 55,89 ;: 12 !: 26

1.0 to 2.99 :: 1.68 : 1.56 : 8.82 : 73.19 : 46,82 : 15 : 30

3.0 and over
; 4.19 :;; 1.73 ! 13.36 : 79,51 : 45.89 ;: 18 : 18

All areas ;

. . . ,.

No mamire ;; 0,0 : 1.93 : 5.29 : 68.52 : 35.46 ; 23 : 214

Less than 1.0 : .52 : 1.67 : 7,09 : 69,95 •

: 41,93 : 10 : 135
1.0 to 2.99 :: 1,71 : 1.75 : 11.10 : 78.55 : 44.93 : 9 : 140

3.0 and over : 4,50 •

;

: 1.87 : 16.60 !- 84,58 : 45.15 : 11 : 60

*m i III ~^———»—,1^————^1———pi^
i
m

I I w—— ^
im^m-mr^mr^mtmm

1/ Averages worked through totals.
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Table S5#-Relation of quantity of manure applied to yields of Concord grapes,
per acre, 1927 and 1928 1/

AiL yh-jetae^ds
,

:Average : Average quantity- of ; Concord :, Yield
: q^uanti- : pi ant food in com- : yields,

:. xela*'
Manure applied :ty of imercial fertilizer :Vine- ;: average : tives,

in 1927 and 1928 ;manure
: por

: applied per acre :yards ;: per acre : 2-year
(tons per acre) :

'

::Plios- : : -1 : average
: aero :Nitro-' :phoric: Pot- ; ; ,1927-1928

: gon :: acid : .ash .; ; 1927 !; 1928 : 2/
: Tons :Poimds;iPoundsrPounds:; Number: Tons j: Tons : Percent

No manure :: 0.0 :; 22.0 ,: 26.1 : 16.1 : 89 i

1 i

; 1.68 ;; 2.28 ; 103
Under 1,© ;: 0.57.. -

:. 15 ..a ,;;...24,.l .:.. 8.1 ;; . 65 : 1.43 ;; 1.88 : 99
1»0 to 2.9 :

; 1.67 : 13.0 ; 10.6 : 4.3 : 87 ; 1.36 ;: 1.82 : 99
3.0 and over ;; 4.95 ,; 6.3 .: 4.2 : 4.0 •

; 30 ; 1.48 :. 2,05 ; 101

Average or total :I 1.22 : 15.9 :, •18.2 : 9.0 •
; 271 :. 1,49 ;: 1.99 : 100

TINirfAFlDS THAT imCETmD LESS THIN 10 POUNDS OF NITROGEN
PER ACRE IN 1927 MP' 1928 3/

No manure : 0.0 : 0.5 : 6,0 ;
; 0,0 ; 25 :: 1.74 ,; 2.17 : 94

Under 1.0 • ;: 0,57 : 1.8 : 12.5 ;
;• 0.8 : 25 : 1.41 ,; -1.78 ;: 97

1.0 "to 2.9 •
: 1,71 •

; 1.2 ;; 3.0 •

: 2.0 : 39 :: 1.30 :: 1.69 ;;
95

3.0 and over :1 4.64 ! 0.6 : 0,0 :: 0.0 ;; 21 : li32 ;; 1.97 ;: 100

Average or total :; 1.62 ;;
'1.0

, : 0.9 -:: 110 :.1.42 :; 1.84 : 96

VINiTYARDS
, THi'iT. BECEIV'ED 10 P0"CJNDS AND OVER OF NITROGEN
Vm ACRE IN 1927 JUMP 19283/

No manure
' ••1

: 9,0 : 30.4 ;; 34.0 : 22,3 i 64 1 1.66 1, 2.31 ;
; 1«»9

•Under 1,0 ;: 0.56 : 24.6 ;: 31,3 : 12.6 ; 40 : 1.46 ; 1.96 :; 105
1*0 to 2.9 :

; 1.63 : 28.7 ;; 16.7 : 6.1 •

: 48 : 1.42 ;; 1.93 •

; 105
3.0 and over :: 5.67 : 19,8 : 13,9 : 17.0 : 9 ;: 2.12 ;. 2.37 :: 116

Average or total ;; 0.94 : 26,0 ;; 27.1 : 14.8 ,: 161 :; 1.54 :; 2,10 : 107

1/ Includes each vineyard in all areas except iirkansas that received approxi-
mately the same manure and fertilizer treatment during both years, 1927 and 1928.

2/ The yield of each Concord vineyard 6 years old or older was expressed as a
percentage of the average yield for the area . or soil type in which the vineyard
was located. The average yield was expi'essed as 100. To obtain the yield
relatives shown in this table, the relatives for each vineyard were weighted by
acreage.

3/ Refers to nitrogen in ct^mmercial fertilizers. .



M'lny vinayarda are seeded every year. Of ell vineyards in all areas
that Y/ere seeded for one or more years diirin^^ the period^ 19£4*-5"9£8, 41 per-

cent were seeded each of the 5 years •
''

.Table 24# - Vineyards seeded to cover crops during S-^year period,
1924-1928, by areas

nil" II J"*Map«lHMBM'a«*|Ai9i

JtxJ/ wd

Girard,' Pa*
North East^ Pa»
Michigan
Chautauqua Co., N*Y»
Arkansas 2/
Hudson Valley, N.Y.
Niagara Co. , N.Y.
Finger Lakes , N.Y.

Total or average

Vineyards seeded to cover crops ^

Percentage of
vineyards
seeded to

. cover crops

year
in 5

Nuni*"*

bor

14
11
34
20

12
7

61

1
year
in 5

159

Num-

ber

4
2

5

7

1

2

4

2

years
in 5

Num-
iber

10
3
7

4
1

4

25 29

3 : 4
years :yoars
in 5 : in '5

Num"^ :Num**

bcr
i
bar

1
3

4
3

2

1
2

1

17

1

2

4
1

1

2

17

IDuring
5 j 5f*year

years
in 5

Num*^

bar

4
14
.12

:i8

8

2
0-

3

61

period
19S4*-

X9^^ U
p.OP-

cont

77.0
47*8
43*2
35*7
32^0
10^3
1S*5
in.f)

52.^

In
192^

Per-
cent

76.9
39,5
30.4
21.9
25,6
17.1
0,0
6.2

24.5

percentage
of

vineyard
acreage
seeded to
cover
crops

in 1928

Per-
cent

76.0
27.9
30.

a

21.5
18.6
17.6
0.0
3.0

23.1
l/ The su.li or the years vineyojrds were seeded to cover crops was divided by the
sum-, of the years vineyards were studied and the q,uatient was multiplied by 100.
In addition to the 308 vineyards shovm in this table for which cover crop data
were reported for 5 yeai's, there ?/ere Included 246 other vineyards for v;hich
cover crop data were reported for 1 to 4 years.
2/ Data for Arkansas are for the year 1929 and for the 5-year period 1925-1929.

Kinds Used

For all vineyards studied, rye alone v/as used as a cover crop on 45
percent, and rye mixed with other seeds on 13 percent of the total acreage -seeded
(table 25.) Thirteen different kinds of cover crops wore used in the vineyards
studied. Next to rye, the most importcnt crops were rape, vetch, and oats.
Buckwheat v/as the most important cover ci-op in the Hudson Valley and in the
Finger L?akes areas.

i^

Many growers consider rye satisfactory as a co%^or cr'^p. In the spring,
rye comgetes with the grapevines for moisture and plant food, and is difficult
to subdue if left too long, thorcforo, it shoiad be turned under early.

The majority of the groi7crs in all cf the areas studied, except Girard,
depend upon v/eeds for cover crop;'S.
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Table S5, - Kind of cover crops losod on vinoyards r.nd the relative
importance oiV each, by areas, 19£8

Cover crop

Rye
Rye and vetch
Rye and oats
Rye,' oats, and

buckwheat-
Rye and rape
Eye alone, or in

combination
Rape
Rape and clover

Yetch
Vetch and \7heat

Vetch and oats

Vetch, oats
,^
and' .wheat

Oats
Oats and buckwheat

Millet
Millet and buckv/heat

Buckv/hGat

Wheat

Cov:poas

Crimson clover
Clover
Clover and turnips
Turnips
Sudan grass and cane

Total

Percentvage 'cf t-bt'

"!W

Girard,

Pa.
Perr
cent

65,8

3«0

_68t>8_

1373

7.8

;.

Michi-
gan

;
Poa?.-,

cent

"16 a 8,

,•
^#o.

59,6.

21*5,

0.5

3.1

15.3'

1*5 :

0.6

North
East,

Por-i

cent

54.7

f7 f=:U 0, tj

58.S

16.7

8.4
e.5

8.3

2*7

3.4
1.8

100.0 100.0 100.0

1 acreage of cover crops in vineyards

Chautau-
qua Co.,

N.y*
Per-
cent

9R5.5
8.9

lo «1

51,0
6,2

1..9

1.8
a. 6

9„1
23.1

0.8

sas

(19?,9)

Per-
cent

77,6

100,0

77.6

4.6

15.3

2.5

I
" ' ' "* '

100-0

Hudson
Valley,

N.Y.
Pcr-
cont

3,2

3.2

33.3

63.5

100,0

Finger
Lokes,

N.Y,
Per-
cent

15.1

15.1

84.0

m*mmmtmmm>mm'mmtmmmmmm»mi
100,0

All
areas
Per-
cent

45.0
7.1
l.P

f^ .8

1.1

157,6 •

6.7
1,0

6.7

^ «^

l»n

7.1

0«f

4.7
4.0

Z,f>

1.5

1

0^4

0.1
0,2

100,0
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• Dates and Cost' of Seeding

In 1^28, a majority of the vineyard acreage seeded in Chautauqua Co»,
N/f«V ^nd In Erie Co., Pa.^ was. seeded the ..first- vreek iti August* (table Z&.)
Michigan growers did 49*4 percent of their seeding the first week in August.

.Telile 26 1, ^ Date of seeding cover crops by areas", 1928 1/

mimtK0^u»mmtmmm»mmmu0fmmmmm'immmmmm

Month s ; V/eek

June

July

August

September

October

Total

1st
Snd
5rd
4th

: 1st
2nd
3rd
.4th
:l3t

:2nd
3rd

' 4th
. 1st
:2nd

:3rd
.4th

:lxt

:2nd

: 3rd
:4th

Peroenta^^e of' cover-crop acreage that vTas seeded in
indicated t;eek'

« ]. m nil III w iia ijm

i t

Michigaa : Arkansas'

^!ltl»mmmm*»mm»immt>fm->'ii0mmmmmmimm^mmt>.^^i»tmiHm»'m'''^

l)WM«Ma*lwaa««ai«M*4lMM

Percoiit : percent

3,7

13.

£

49.4
21.3
2,2
6.5

1#8

4.5

"»" ly ' »» i
II" "n

1/ Data not
cover crops

100 ,0

14,6
6,7

.7

29,2

10i9
1*5
4,4
22^6

5.7

100 ;o
evallnhle for Hudsou Valley, N
were 8oeded on the 20 vineyard

Girard and
ilTDrth' East,

Percent

16.6
58,1
11,7
1,9

11.7

110,0

Finger
Lakes,
N.Y.

t^Gutauqufl
: County,
: N.Y,,

,Y. In Hiag?
s studied in ."

Percent : Percent

t

10,8

e,8

3,9
15*7
35,2 : 72»l
10,8 : 6,4

14.3
3.4

1.8

.Itl.O

mmi)iimmatimmmimmmmmmlimlmm

100.0
ra County, N.Y*, no

Writing on A!ichtgan conditions, Dr. Partridge says that if tho cover
crop is to make any considerable growth it ;3hould bo sov/n before the 10th of
August. The cover crop should usually bo scvTu about the lit cf August but
should be pilanted earlier i^i the suinirxor v/hen the grape crop is scanty and
moisture is abundant* It should be planted later when the grape crop is ex-
cessive and moisture is scanty. 5/

mi»mmmitmmmmi0»mKHm'mimmmm»mmm0mr''^¥' wamttm im I' I"

5/ Partridge, N.L. Cultural Methods in the Flaaring Vineyard. Michi^^jp^

Agricultural Experiment Station^ Circular Bulletin No. 1?:1, 1930.
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On the average 49 pounds of rye v/ero used per acre* The cost of the
rye seed avora god $1«09 per acre. The rate of seeding and cost of seed for
other important cover crops are given in tahle 27. The average cost per acre
of mnn .labor and horeo v/ork used in applying cover crop seed varied from $ •74
for the Girard, Pa. . vineyards to |5l.51 for the Hudson Valley vineyards,
(table 28>)

The average amount of man labor required per acre v riod from 1 hour
in Michigan to 2 hours in the Hudson Valley. In applying the seed the most com^

mon crevz used was 1 man and 2 horses. It took such a crov/ an average of 1 hour
a:t a cost of 84 cents per acre. The total cost of cover crop v/as relatively
small. The seed and cost of application averaged about iy}2 per aero.

Table. 27, - Average quantity' and cost of cover-crop seed per acre of

vineyard, by kind of cover crop, 1928 1/
<

1: Price ; Cost of
Kind of cover iVinevards : Quantity of seod ; per ; seed

• crop
^ r : : por aero bushel

^

; per acre
; Number : Pounds :; Bushels •

: Dollars ;. Dollars
Rye ^ :; 67 : 4-9 ;t .88 :; 1.24 ; 1.09
Rye and vetch 2/ : 8 J ~ !: .80 : 1.27 ; 1,02
'^ats :, 12 : 38 : 1.18 !: .53 1; .63
Buckv/heat :; 12 : 55 : 1.14 ; 1.44 ;; 1,64
Oats and buckv/heat : 3 :3/ 36 : .07

;
.91 ;: ,88

\Vheat : 6 : 52 :; .86 ;; 1.39 : 1.20
Rape :. 8 : 7 ,; .14 :; 4,09 ;; ,57

fillet 7 : 26 !1 .51 : 2,34 : 1,19
Cov Peas :

vetch
; 4 : 11 !1 .19 ;; 4,17 ! ,79

:
2' : 8 ;; ,14 : 9,62 !; 1,35

1/ Arkansas 1929.

2/ Quantities of votch and rye

3/ For each of two of the vine
buck\7heat v/ere seeded por a

v/ere not reported s

yards, 18 pounds of
cro.

eparately.
cats and 18 nounds of

liable 28. - Average quantity and cost of labor and power
acre of vineyard to cover crops, by areas,

to seed an
1928

Area

Qirard, Pa.
Michigan
Arkansas (1929)
Finger Lakes, N.Y.
Chautauqua Co., N.Y,
North East, Pa.
Hudson Valley, N.Y.

Total or avorap;e

Vine-
yards

Nuraber

20
28
19
7

25
30
5

l'5i

Quantity por acre
Man
labor
Houi's

1.1
1.0
1.5
1.7
1.5
1.4
p

1.5

Horse
x/ork"

Hours
0.7
1.8
2.4

JL .~x:

1*4
1.7
1.5

Cost per hou:

Man
labor
Cents
45.0
43.1
26.5
45.6
OX. 1
50.2
58.0
46.5

Horse
\;ork

Cents
21.9
19.2
15.1
13.7
16.0

20.4
19.2

Cost of man
labor and
horse work
per acre

i --^ • ' '——' ^

1/ Includes some cost for use of tractor*

2/ Includes some cost for use of tractor, truck, and automobile.

Dollars
1/ 0.74

• 78

1/ .79
.90

1/ 1.04

1/ 1.09
1.51

2/ .93
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Effect on Grape Yields

Vineyards soedod to covor crops for 5 consocutive years, 1924-1928,
yielded in 1928 8 percent more than neighboring vineyards v/hich had not
been seeded to cover crops during the 5-yoar period, (table 29.) The
4-year average yields (1924-1927) for vineyards seeded to cover crops in
each of the 5 yerirs v/as 9 percent greater than for nolgliboring vineyards
not seeded.

Table 29. - Relation of the use of cover crops to Concord yields
on vineyards for which cover crop practices motq reported

during 5-year period, 1924-1928 1/

Years that vineyard
^7as seeded during

5-yoar period, 1924-1928.
(Number)

: Vineyards
*- Rolotivi

1924-

3 Concord yields 2/
•

•

-1927 : 1928
: Number Percent , Percent

None
1 to 2

3 to 4
5

Total or average :

: 159
: , 54
: , 34
: 61

97 :

91
107 :

106 J

: 97

: 99

; 100
: 105

308 100 :1 100
1/ The vineyards studied in Arkansas v/ero for the 5-year period 1925-1929,
2/ Average yield per acre of vineyard receiving indicated cover-crop treat-

ment divided by average yield of all vineyards.

INCRE/iSE IN FERTILIZING PRACTICES, 1908-1928

An experimental vineyard laboratory \kxs established at Frcdonia,
N.Y., in 1909, in charge of F, E. Gladv/in, and the first work done by the
staff V7as to interview 482 growers in Chautauqua County concerning their
vineyard practices and pro^^lems.

For the vineyards studied, the proportion of growers using manure v;as

about the same in 1908 as ^in 1928, 79 and 75 percent, rcispectively. (table 30,

The proportion:. of growers using fertilizer had increased during the 20 years,
30 percent more growers having applied fertilizer to their vine^/a^rds in 1928
than in 1908^ There was also a large increase in the practice of seeding
vineyards to cover crops. .Out of 100 vineyards, 14 vineyards in 1908 and
22 vineyaj'ds in 1928 were seeded.

Table 30. - Com.parison of fertilizing practices on 482 vineyards studied
in 1908 with 114 vine:yTtrds studied in 1928, ChautaucLua County, N.Y. 1,

Kind of
treatment

Commercial fertilizer
Manure
Cover crop

Percent
48
75

Percentage of vineyards that were treated : Increase or
1908 : 1928 : decrease from

(482 vineyards) ; (114 vine^mrds) :1908 to 1928
Percent
+ 30
- 5

+ 57

Percent
37
79

14

1/ The study in 1908 was made by F. E. Gladwin. Data contained in unpublished
report entitled The Gra£e^,.Survey of Chautauqua iirea.
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TOTAL F.E[RTn.ITY COSTS A:\TD REITURNS

For all vineyards studied, the cost per acre for fertilizer, maniire,
and QTover crops seeded averaged <58.01. (table 31») The average fertility-
cost per acre was lowest for ilrkansas ($3.19) and highest for Girard ($15.75) .

Materials - manure, fertilizer, and' seed ~ amounted to $5.79 per acre
which was equal to 72 percent of the fertility cost (table 3£); 25 percent
of the fertility cost was for applying the materials and 3 percent was for
interest on costs.

Of the total cost of growing grapes up to picking time, fertility
costs wore 11.1 p-3rcont, varying from 5.3 percent for Arkansas to 17.9 per-
cent for Girard. Relatively little time (loss than 4 percent of all the

time spemt growing grapos excluding harvesting and inarketing) v/as spent in
applying manure , fertilizer, and cover-crop seed.

Table 31. ^^ Average cost per acre of vineyard for fertilizing,
manuring, and seeding to cover crops, and proportion these costs
are of the total cost of grov/ing grapes, by areas, 1928

I Man labor spent in

; Fert:Llity costs ;; fortili-ty practices
jpcrcentago of ; :Percentago of

Area ;; Yinc- : Totnl ; total cost of ; Total : total labor for

, yards ;ipor acre ; grov/ing gi'apes;

:
(excluding ;

: picking and

:por acre :gi^0Y/ing grapes

: (excluding pick-

. ing and market-

: Kuinb or
; marketing) : in^)

: Dollars : Percent : Hours -
: Percent

Arkansas (1929) :; 78 i; 3,19 I 5.3 :: 1*9 :; 2.4
Michigan : 92 : 5.18 : 8.8 -;: 1.6 : 3.4
Finger Lakes, N.Y. i:; 113 ; 5.69 ; 8.0 ;; 2.5 :; 3.1
Niagara Co. , N.Y. 20 ; 7.87 '; 11.3 ; 2.2 : 4.1
Chautauqua Co., N.Y. : 13^4 : 8,47 ; 11.3 :: 2.6 :; 4.3
North East, Pa. : 75 : 12,90 : 16.0 Ji 2.3 : 4.4
Hudson Va.lloy, N.Y. : 35 :, 14,05 !; 10.6 :: 4.0 :; 3.2
Girard, Pa. J 26 : 15.75 : 17.9 : 2.5 1; 4.4

All areas : 55:3 ; 8.01 i: 11.1 ]

rz ,

; 3.6

In 10 of the 11 areas the return per hour of labor spent on grapes
Y/as higher for vineyards having a fertility expense below average than it

vms for those vineyards having a fertility expense above average, (table 33.)
On the average, it cost more to produce a ton of grapes in those viney?:rds

where m.ore than the a.verage am.cunt v/as spent for fertility. The average of
all areas shcvjed that an increase of $20.39 per acre in total production
costs (including picking and marketing) v/as associated with an increase in

yield of only 0.17 of a ton. under such conditions, grapes would have to

sell for over $100 per ton for the increased yield to pay for the increase
in production costs.
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Table 32. - Average cost j^er acre for sooding cover crops and applying
manure and fertilizer, by areas, 19S8

: ether : Interesli

Area : Man : Horse : Totdr : equip- : Ma- : on : Total
: labor : r/ork : truck : ment :torials : costs : cost
; Dollars ; Dollars;: Dollars : Dollars : Dollars : Dollars : Dollars

Arkansas (1929) : 0.53 .: 0.32 ;i 0.03 : 0.09 : 2.13 ,; 0,09 : 3.19
Michigan : .69 : .54 ;: .02 : .25 .: 3.50 : .18 : 5.18
Finger liakes,, N.Y* : 1.10 ,: .65 ; .01 ; .28 : 3.48 !1 .17 : 5,69.
Niagara Co., N.Y. : .94 : .61 :. .01 1 ,53 :, 5.55 ;; .23 : 7.87
Chautauqua Co., N,Y.: 1.31 :; .78 : .02 ; 5.79 ; .25 : 8,47
North East, Pa. :. 1.11 : .77 : .03 : .38 : 10,23 : .38 : 12,90
Hudson Yalley, N.Y. : 2.09 : .72 : .12 : ,26 : 10.45 5 .41 !14,05
Girard, Pa. - 1.13 : .50 3 .01 : .38 : 13.27 : .46 ;15.75

Average : 1.C3 2

•

,64 :

•
•

.02 : .29 : 5,79 : .24 : 8,01

The cost of nianure, cover crops, and coraniercial fertilizer applied-
during the year was all charged to the yearns cost of grovjing grapes. This
method was used since, in the case of most of those studied, each vineyard
received about the same fertility troatmcnt each year during a period of 5

3^ears. Of those reporting for 5 years, 59 percent of the growers cither
used fertilizer on their vineyards oYcyrj year or did not use it at all dur-
ing the 5-.year period, 71 percent either seeded their vineya^rds to a cover
crop every year or not at all, and 72 percent either applied manure every
year or not at all. The fertility practice in a given year tends to be the
one usually followed on that farm.

Most growers who spent more than the average of the community for
fertility also did more spraying, pr^aning, tillage, etc. This relationship
was .true for 10 of the 11 areas listed in table 33. /in increase of |;10.59

per acre in fertility costs was on an average ace cmx-)anied by an increase of

$7.63 per acre in other grov/ing costs.

It is easy to spend. Success, however, depends upon getting back
more than is spent. Some grov/crs are not spending enough for fertility but
m.any growers are spending more for fertility on their vineyards than the
increase in yields is worth. Since some vineyards respond more readily than
others to fertilizers, only a careful study of the behavior of vines under
different conditions will enable a grower to suppler his vineyard with plant
food in the m.ost economical v/ay.

TILLAGE PEACTICES AND COSTS

Tillage is universally practiced by grape grov/ers. During the year
of this study, only 3 of the 548 grov/ors interviewed did not till all of

their vineyards. Wnen a vineyard is not tilled it is practically abandoned,
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Cost of Tilling Vineyr.rds

For the vinoyrrds studied, the avorrge cost of tillago amounted to

about ono fifth of the total cost of growing grapes, picking and market-
ing not included. The ratio of tillago costs to total growing costs varied
in the difforont areas fron an averrge of 27 percent in the Niagara. Co#,

N.Y,, and Finger Lakes, N.Y*, exotis to 14- percent in the Girard, Pa,, amd
Arkansas areas.

• • IxXi average of 17.6 hours of man labor v/ere spent in tillage work
v/hich was 28 percent of the total labor used in growing gi'apos, picking and
marketing n6t included, (table 34.) The equivalent of one horse for 18.5
hours of ' horse Work and one tractor for 2.2 hours of tractor work were used
per acre of vineyard to draw tillage tools. This tillage work amounted to

over 60 percent of the total horse hours and to 92 percent of the tractor

hours used in grovang g;rapes. Tillage v;ork with tractor power v/as greatest
in Pennsylvania, and in Niagara Co., and Chautauqua Co.., N.Y.

Table 34. - Average amount of man labor and pov/er used in tilling
an acre of vineyard, by areas, 1928

: Porcontage that tillngo
: Man :, Horso ;: Tractor ; hours xjoto of total hours ,

Area ;: later ; work ; T.'ork : used in grovring grapes 1/
; Man ;; Horse :; Tractor

; Houi's : Eovoc s : Hours •
; percent;; Percent;. Percent

airard, Pa. :: 11.2 : 7.8 ;: 3.4 :; 19.8 : 51.3 ;: 81.1
Michigan :. 12.6 : 14.8 ;: 0.4 ;: 26.3 ;; 59,3 ;; 89,5
North East, Pa. :; 15.2 ;; 12.6 ;1 4.5 : 29.3 ; 56.3 ;: 93.8
iirkansas" (1929) ; 15.7 : IV. 0.

!

; 1.1 : 19.4 : 51.5 •
: 87.1

Niagara Co.., N.Y. , 15.4 : 12.2 ;; 3,9 ;I 31.2 ; 53.3 ;: 98.4
Chautauqua Co.,N.Y. :, 18.9 : 22.9 :; 2.9 : 30.8 : 65.8 ;; 94.5
Fin-gor Lakes, N.Y. :; 2^.8 ; 24.6 ;: 1.6 ;; 28.6 ; 75.4 .; 9S.4
Hudson Talley, N.Y.2/-: 45o9 ;; 36.4 : 1.0 :; 35.8 : 74.1 ;: 88.7

Ayora go , 17.6 ; 16.5 : ; 27.9 ; 63.3 ;: 92.5
d.1/ Harv0jttlng and marketing not includoi

2/ fho rf^n labor and power charged to crops intorplantcd in vineyard
includod. The vineyard* s share of man, labor and pov-cr here reported
wonted 6B.6 percent of the total amount of man labor and power.

arc not
ropre-

The average cost of tilling vineyards was about ^15 per acre and
vctricd in the difforont areas from an average of $8«67 in Arkansas to $36#15
in the Hudson Valley, (table 35.)

In most of the areas, the cost of man labor amounted to approximately
one half and the cost of horse and tractor x/ork to about one third of the

total tillago cost. For all aroas, the average cost of using horso- and
tractor-drawn tillage tools amounted to .^)1.97 per acre, whith was equal to

38 paroent of the combined cost rf horse and tractor \;ork.
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Table 35. - Cost of tilling en acre of vineyard, by areas, 19S8

rPcrcentage that

Tract- :Till- ; : tillage costs
Area : Man :Hcrso : or : age : Inter- : Total :v.'ere of to-tal

: labor : work : v/ork : tools : est :c03t of gr(DW-

1/ :
: in^ grapes 2/,

: Dolls.;iDolls..::Dolls .

:

Dolls.: Dolls

.

: Dolls..; porcent

ilrkansas (1929) : 4.05;: 2.65: 1.14: f.68: 0,17 : ; 8,67: 14.4
Michigan ; 5.33 : 3.01: .37; 1.25: .35 ; 10.31; 17.5
Girard, Pa. ; 5.44;; 1.77: 3,10: 1.90: .36 . 1 O Kn

,

14.2
North East, Pa. ; 7.16;, 2.91: 2.63: d . 'XO

* .46 : 15.59; 19.3
ChGutau qua Co., N

.

Y. : 9.55; 4.23: 2,01: Z.o^^ .54 ;; 18.491; 24.7
Finger Lakes, N.Y. 10.18: 4,90: .95: ; 18.81; 26.6
Niagara Co. , N.Y. 8.75: O on . 2,89: 4.35: .54 ;. 18.80; 27.0
Hudson Valley,N^Y. 3/: 22.12: 9.17: .63: 3.18: 1.05 ; 36.15; 27.4

Average 7.89: 3.69: 1.49: 1.97: .45 ;, 15.49; 21,4

1/ Includes a siil^aII miscGllanoous cost for the fclloT/ing areas: Michigan, 1

cent; Girard, Pa., 2 cents; North Kast, Pa., 5 cents; Finger Lakes, N.Y.^ 3 cents

2/ Harvesting and marketing not included,

3/ Costs charged to crops interplanted in vineyard are not included, fhe vine-
yard's share represented 68.6 percent of the total tillage cost.

There was a vride variation among the areas in the kind of pcv/er used in

tillage work. Of the total hours of nan labor used in tillage work, over one
half in ilrkansas and 90 percent in the Hudson Valley represonted time spent
v/ith implements dra^^m by one horse or one mule, (table 36.) In the Chautauqua-
Erie area, about one fifth of the man labor spent in tilling vineyards repre-
sented work v/ith one horse. Practically all of the work with ono horse in this

area was ,"horse hoeing.*'

Table 36. - Proportionate amount of man labor spent in tillage v7ork

with indicated number of horses and tractor, by areas, 1928

More :

iirea ; 1 : than 2 ; Tractor : Total
, horse : horses : horses :

, Percent : Percent : Percent : Percent : Percent

Chautauqua Co., N.Y,'; 13.6 : 66.9 : 0.0 : 19.5 : 100.0
North Ea.st, Pa. :; 22.7 : 40.2 : 0.0 : 37.1 :; 100.0
Girard, Pa. : 29.6 : 36. 6 : 0.0 : 33.8 : 100.0
Michigan : 31^0 : 63.8 :; 0.6 : 4.6 •

; 100.0
Niagara Co., N.Y. . 42.1 : 26.9 :: 0.0 : 31.0 : 100.0
Finger Lakes, N.Y. 54.6 : 36.8 :: 0.0 ' 8.6 -: 100,0
Arkansas (1929) : 54.3 , 33.0 : 3.9 : 8.8 ; 100,0
Hudson Valley, N.Y, : 90.5 : 6.6 ; 0.0 : 2.9 ;: 100.0

All areas : 39^7 : 44.4 : 0.4

•

: 15.5 ; loco



ThQ Michigan growers intorvievjeA used tractors very little in 1928.
Most of their plowing and disking was done V7ith 2-horso teams. Most of the

Michigan vineya.rds \;orG on soils that are easily v/orked. The custom in the

Hudson Yalley of intdrplanting currants between the rows of grape vines is

the chief reason why 1 horse (rather than 2 horses or a tractor) is used for

tillago work.

There was also considorable variation among the different areas in the

use of different tillage tools. In the Finger Lakes nrea, over half of the

man hours used in tilling vineyards were spent in plowing whereas in Pennsyl-
vania only 12 percent of the tillage work was for plowing.' (table 37.) The
Pennsylvania growers spent a much larger proportion of their time disking and
harrowing. Cultivators v/ere used voTy little in vineyards, except by the
grov/ers in the Hudson Yalloy and Chautauqua County areas. Horse hoes' v/ere

generally used in each of the areas, except Hudson Valley. Hand ?/ork, such
as hoeing and mowing, v/as done in all the areas and varied from 16 percent
of the total houi-s used in tillago work in the Finger Lakes area to 27 percent
in Michimn*

Table 37. - Proportionate amount of man labor used in the performance
of indicated tillage opeirations in vineyards, by areas, 1928

.Harrow- ;

ing, :: Culti- : Horse :. Hand
Area :, Plov/ing: disking,

: etc. ;

; vat ing : hoeing :;
work ;; Total

. Percent:: Percent:: Percent". Percent:, Percent:; Percent

Crirard, Pa. :. 11.8 ;: 48.6 :: 0.2 :: 19.3 :: 20.1 :: 100.0
North East, Pa. :: 12.7 .: 41.0 :

Q
: 24.5 :: 19.8 :; 100.0

Chautauqua Co., N.Y.:. 17.3 : 33.2 :; 11.2 :. 20.6 :: 17.7 ;; 100.0

Michigan : 25.8 :: 29.4 : 0.3 :; 17.6 -
: 26.9 :: 100.0

/irkansas (1929) : 26.5 :; 29.8 : 3.8 : 21.7 '
; 18.2 ; 100.0

Niagara Co. , N.Y. :. 27.7 : 27.5 : 0.6 ;. 21.6 : 22.6 :; 100.0

Hudson Valley, N.Y. : 34.1 : 11.1 -
: 31.2 : 0.1 ; 100.0

Finger Lakes, N.Y. : 51.5 : 17.0 : 1.6 '
; 14.1 :: 15.8 : 100.0

All areas : 27.7 : 27.8 : 7.5 : 17.0 : 20.0 ; 100,0

Dates of Beginning and Ending Tillage

A mxajority of the growers interviewed in iu^kansas for 1929, and in

the Hudson Valley and Chautauqua County areas for 1928, began tilling their

vineyards in April; in the other areas the majority began in May. (tr.ble 38.)

imiong grovrers in the same area-, there was a variation of from 1 to 2 months

or more in the time of the first tillago opeitation. About one third of all

vineyards studied Y:ere tilled for the first time during the first week in May,

and two thirds v/erc tilled for the first tim.e d^oring the last v/eok in April

or the first two weeks- in May. Plowing \7as the initial tillage openation on

about foijT fifths of the vineyards.

Xmong growers in the same area ,the variation as to the time they

stopped tillage v7ork was even greater. Six growers out of ten interviev/ed

stopped tillage d^jring the last three weeks in July or the first v/eek in

August.
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Tabic Z8. - Niiinber of rineyar^%3 for i^^ich t^'i first and last tillage

oporr-tions v/ero roportcd during indio'itod v;OGk, by areas, 1928

YimKmm ^m^ ¥ERE TIL1333 TOR T!1S T1RS1: TBis m.nm s^\s<^i

: Prior
: to :

: ADril 1"

J reek of.ipril ~
: Week of May - ; After;

May :

: 31 :

jlrea
;
1st;

!
Sad;

;
3rd;

[
4th

;
Ist]' 2nd- 3rd'

i ^^K
: Total

: Kum- ::.Num-: Nua.-'iNum-:,Nu-n-:.N-'jiii-:iWum-;jNvm-!iNum-:, Nubip-;; Nur*-

: "bor ;:bor :;her ;:ber ::becr ;;ber ;iher il-sr !ber :; her !', ber

Arkansas (1929] ;; 4 .: 2^ :; 6 : 3 I

'

11 ;1 20 :
• IC ;: 1 :; 1 11 2 :

'

78

Michigan ; ; 1 :: ;
; A. ;

; 7 : 27 : 17 : 8 ;

. O j
I 10 ; 02

Hudson Valley, N.Y. :: - : ; 4 ;: 7 :, 7 : 13 ;; 1 ; - ; - ;: - !i 34

Girard, Fa. :; - :: - ;; 1 : - !, 5 ;: B ;! 4 ; 1 •«
; — I1 1 :; 19

North East, Pa» :I - :: 2 ; 3 ; 1 : 11 •

: 45 ;; 9 ; 3 ;: 1 : - :i 75

Chautauqua Co.,N»Y. :; 2 :: 9 : 21 .: 7 :, 31 .: 27 :
in ;: 4 .1 111 2 ;! 114

Niagara Co«, N.Y. :
•m

: - !
M» mm

, 4 ;i 6 .! 5 : 2 :; 2 !; 1 :: ZC-

Finger Lakes, N,Y. :
;

—
\; 2 ! 10 ;: 7 ;; 13 ! 46 ;: 18 : 6 :: 5 !; 5 :; 110

Total :! 6 !; 36 : 54 ;! 29 : 89 :192 : 74 ,: 24 ; 19 : 19 ;: 542

VINEYiJ^DS TH'.T \1ER1 TILLED TOR TEF. L/xGT TB'IS DURXNG ZMSOB

Arkansas (1929)

Michigan

Hudson Valley, N.Y.

f^rd.| Pa»

"^mth Sa«^.t, ,l%i#

Chautauqua Co», N.Y.

Niagara Co., N.Y.

Finger Lakes, NrY.

Total

Prior
to

June
15

N-'Jiri-

T^or

3

t «M*

Week Ox

June -

5rd

Num-
ber

26

7

J

1

IP

4ih

Nura~

bo"^

5

Week of July -

1st

Niuuk-

ber

14

o
ff^

1
JU

A

3

8

29

o

it

s

?.nd

ITum-

ber

10

11

10

34

4

23.

61

3rd

ber

8

10

8

11

17

61

4th.

Num-
ber

8

IP

7

1

26

27

1

14

IfiO

tNmnr-

bor

Wo^.k of

August -

1st 2nd

Num-
ber

16

6

30

1

13

96

6

1

1

S

18

30

After
Aug*
14

Total

Nijm-

ber

12

5

1

S

22

10

58

ber

74

35

114

19

107
t mmmmmmmtm

522
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Plcv/in
t̂:;

For tho yoar of tho study, only 11 percont of tlie vineyard acreage
was not plov7od, and 4 percent v;as only partly plov/ed* (table 59,) The
least plowing was reported by the Girard. growers; an average of 31 percent
of their acreage v/as not plowed • The Finr^er Lakes grov/ers did the most
plowing; 31 percent of their acrea^^o was plowed once and 63 percent tv/ice

during tho season* In tho Hudson Valley 58 percent of the acreage v/as plowed
twice. There were as many growers intervieiTod in Michigan who plowed their
vineyards twice as there v/ere who plov/ed but once during the season.

Tabic 39 • - Importance of plowing as a vineyard tillage operation,
by areas, 1928 season

VINE'.'iRD AGREilGE PLCY^ED

Percentage of vineyard :

acreage plowed Partly :

Dlowed : Not :Area : 1 J; 2 : 3 , Total
tiiiG : times : tlnew : 1/ :

plowed :

; Porcont: x-'erccnt : Percent: Percent: Percent

;

Percent

Finger Ictkos, N,Y. : 30.7 ;; 53.2 ;

• •. *

: 5,7 \; 0,4 ; 100,0

Hudson Valley, N*Y, : 39,8 ;: 58.0 ; -• : ! 2.2 :. 100,

Q

North East, Pa. : V0,6 '
: 25.3 ;; 1*2 : 0.0 :; 4,9 ;; 100,0

Michigan : 44.4 : 43,1 : 1*2 ; 9,0 : 100.0
ChautraiTua Co., IT.Y^ : 52.3 ' i^O% */ : 1.8 :\ 4.7 : 17.3 : 100,0

Niagara Go» , N.Y. : 5S.4 : - ; : 23.8 : 23.8 : 100.0

Ai^kansas (1929) : 50,1 : 10.0 m»
: 12.5 : 27.4 : 100,0

Qirard, Pa. : 53.2 : 10.9 \
-

: 4.7 : 31.2 ; 100.0

All areas : 49,8 : 33.6 : 0.9 : 4.3 : 11.4 : 100.0

'^/INEYiJlDvS. REPPJ;SEN1^ED

, Nu>-4bor : Nuiaber :. Numbor ; Nurabor ;, Mtunbor ; Number

Einger Lakes, N.Y. : 50 :: 73 :
_ ;

; 8 : 1 : 112

Hudson Valley, N^f. : 11 : 23 : ;: - ;; 1 :t 35

North East, Pa. : 55 :: 16 ; 1 !! - i: 4 :: 76

Michigan ;; 42 :: 43 :; 1 ;; 3 ;: 3 ;: 92

Chautnuqua Co., N.Y. ;: 66 :; 21 : 2 !: 6 ;; 18 :! 115

Niagara Co., N.Y. :\ 14 :; - :t - : 4 : 2 I: 20

ilrkansas (1929) 1\ 40 ;: 7 :;
! 8 : 23 ;1 78

Girard, Pa.^ :; 12 ': 3 : - : 2 : 5 : 22

Total :: 270 : 186 ; 4 : 31 : 57 ; 548

1/ Usually 2 furrows per row,
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For all vinoi^T.rds studied about 5 acres \7cro gang plowed to 1 aero
plowed with a singlo-bottom plow, Tlie single plow v7as_fT,enorally used by
th|g;^owors in Hudson Valley and in ia^kansas. In the Hudson Valley over 9G
pe>uent and in Arkansas ovei^ 70 percent of the plowed acreage v/as plowed
with a single plow, (table <iO.) In the Finger Lakes area 38 percent, of
the acreage plowed was done with a single plow. Intorplanted fruit in the
Hudson Valley, cheap labor in Arkansas, and the hillsides in the Finger Lakes
area probably explain why so much of the plowing in these areas was done with
the single plow.

Tabic 40. - Power used in plowing vineyards with gang plow and with
single plow, by areas, 1928

VHCEYARD ACREAGE PLOY/ED
Percentage plov/od with - 1

1

: Gang
j
:dow :: Single plow ;

Area :
: 1 :: 2 : 1 and 2: Total

; Ti^actor;, Horses :. horse ;; horses : horses
:

: Percent:: Percent;: Percent:: Percent: Percent: Percent

North East, Pa, :; 57.6 :: 42.4 :
•w» w» * ^^ • 100.0

Girard, Pa. ;; 57.4 ; 33.0 I: 9.6 : — :
_ •

: 100.0
Chautauqua Co., N.Y:; 20.0 : 79.7 :; 0.3 : - * — ; 100.0
Michigan

\i 2.8 : 96.0 \: 0.8 :: 0.4 : — ;
; 100,0

Finger Lakes, N.Y* ;: 23.8 : 38.3 :: 12.9 ,: 1*9 : 23.1 : 100.0
Niagara Co., N.Y. ;; 37.3 : 24.4 :^ - : 10.2 : 28.1 : 100.0
Arkansas (1929) : 26.9 : 2.3 : 37.6 ;: 6.6 : 26.6 ;: 100.0
Hudson Valley, N.Y.

:

: 5«1 : 2.0 :, 88.6 : - : 4.3 ; 100.0
All areas ;; 25.6 : 57.9 : 9.0 : 1«0 : 6.5 : 100.0

VINSTARDS REPRESMTED
: Nmiber

North Eqst, Pa, il/ 38
Girnrd, Pa. , : 5
Chautauqua Co.,N.Y. :2/ 16
Michigan
Finger Lakes, N.Y.
Niagrjra Co,., N.Y.
Arkansas (1929)
Hudson Vellpy,N«Y.

Total

3
15
4
2
5

66

NvEiibei-

34
7

72
82
32
3
1
1
332

Nuiaber

3

1
1

Number : Number

21
20
77

1
2
3

7

* •«

1 ««•

32
4

16
1

Number

72
15
89
87

103
14
47
34

13 53
••Ml*

'el4u

1/ Includes 4 "Vliaoytirds whore a aBiail part of the aorearo wn^ plowed with horses*
2/ Includes 2 •7iii03mras V7here t, siiiall jpart of the acreage ».'bs plowed with horses*

In MiChi gin, Pennsylvania, and Chautauqua Counter, New York, practically
all of the ploTTing was done with gang plov/s* A special 3-gang vineyard plow
was usually used* Eighty-two g^i^owers interview'.. I in Michig?.n did their gang
plowing v/ith horses and only 3 with tractors • (triblo 40*) More tractor-
drawn plows were used in Chautauajia County, N*Y*, than in Michigan* In Penn-
sylvania the acreage plowed by trr.ctor-ajrawn plcv;s exceeded that plowed by
horse-draTTn ploT/s* Michigan vineyards in general wore more easily tilled
than Pennsylvania vineyards and hired labor cost less in Michigan than in
Pennsylvania^
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A vineyard was usually gang plowed hy going twice to the row. In

addition to the six furrov/s made by the grmg a single plow was often used

to plow a furrow next to the vines. This vm,s the practice on 89 percent of

the' acreage gang plowed in the Finger Lakes areaand ever half of the acreage

gang plowed in Michigan, (table 41.) In Chautauqua County, N. Y., and the

two Pennsylvania areas, the single plow was not coinmonly used to supplement

the work of the gang plow.

Table 41. - Acrea-r-e gang plowed only, and acreage gang and single

plowed, for areas where 200 or moro acres v/ore gang plov/ed, 1928

=—

1

Area plowed :

only 1/ :

: Gang and :

: single :

plowed 2/ :

Gc.ng :

plovred :

only ;

Gang and
single
plowed

Acres :: Acres ;i Porcont ;; Percent

Girard, Pa.
North East, Pa.
Chautauqua Co., N.Y.
Michigan
Finger Lakes, N.Y.

270 :

2,224 ;

2,140
1,595

160

; :

; 203 :

; 49^
; 1,743
; 1,332
i

100.0 :

; 91.6
: 81.3
: 47.8 ;

10.7

; 0.0
: 8.4
: 18.7

52.2
89.3

1/ Usually, 3-bottoni gang plo^/, tTlrico to the rov?

2/ In addition to the usual 6 fui^rows plowed with a 3-bottoni gang, twice to

the row, single furrows wore plowed next to the vinos.

It usually took from 3 to 4 times as long to plov; an acre with a

single plow going 6 to 10 tiraos to the row as it did v/ith a gang plow going

twice to the row. plowing Y/ith a 1-horse single plow cost $10.36 an aero

for labor and power in the Hudson Valley, and |7.68 in the Finger Lafces area,

(tabic 4S.) Plowing v/ith a 2-horse single plow in the Finger Lakes area

cost 15.15 per acre.-

The Arkansas groi/ef s x)lc\7od an acre v/ith a 1-mule single plow in

3#71 hoinrs less time than lid the Finger Lakes growers v/ith a 1-horse singld

plow. Because of this lov/or time roquiroinent together v;ith the lower cost

of labc^r and horse v/ork in the Arkansas area, plov/ing in /irkansas coat only
aUout #10 third as much as in the Finger Lakes area. In the Fingier I^ic©#

arm., iPlneyards on the steeper hillsides probably v/ore plov/od with 1 ^orso.

The 000 1 per hour of labor used in plowing with a single plow in ArkfJtijS^a* WM
only 56 x^^^^ont of the cost in tho Finger Lakes area, but the cost for l30rt4

vrork in iijrkansas v/as 76 percent of the cost to the Finger Lakes gro;fers. ;

It was cheaper to plov/ in Arkansas at 1929 rates vath a single plow dravm fcf

1 uuXo than with a single plow drnvm v/ith 2 mulos.

Going t\7ico to the row vl^ith a gang plov/ in tho Finger Lakes area, tha

avertgo cost was §2.25 per acre when drav/n by 2 horses, and i^2.34 per aero

when drav/n by tractor. Gang plov/ing in North East, Pc. cost $1.66 per acre

with 2 horses and $1.28 per acre \7ith a tractor. In Girard, Tc. an acre

was grmg plov/ed in less than an hour when tractors i/ere used. Gang plov/ing

cost less in Michigan than in the other areas. The Chautauqua grov/ers on

tho average took 59 percent more tine to gang plow an acre ifchan the Michigan

grov/ers. Many of the Chautauqua vineyards v/ere on silty clay loan soil more
difficult to work than the sandy soils in Michigan*
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Table 42 1 ~. Average amount and cost of labor and power per acre to
plow vineyards once wvgt v;ith gang plow and v;ith single plow
opera^to'd by 1 man and drawn by indicated pov/er, by areas, 1P28

: Equivalent
: 303 t per

Kind of plow, :to acreage
: covered

: Times tJmount per aero :Cost per hour lacro for
po¥7er, and

: Man ; Man ;man later
area

; once : row

! Hoirrs :

:..Ec'»:or .

,

;lat3XL .^ pc\7er

:

and power
Acres : Number

J

. Hc^urs ; Cents

:

Cents: Dollars

Gang ploY/, 2 horses ;

Michigan ;
; 2978 : 2 :

1.4n : 2,?6 : 44. C : 19.7 : l,r?

Horth East , pa. \ 978 : 2 : 1,85 : 3.70 : 48.3 : 20,7 : 1,66

Chautauqua Co., N.Y.

:

2155 :

o 2.35 : 4.70 : 49.9 : 16,3 : 1,94

Finger Lakes, N.Y. : 8Q6 : 2 : 2.62 : 5.24 : 41.4 : : 2.25

Gang plow, tractor ;

North East, Pa» : 1290 : (^ 4 1,17 ! 1.17
':

51.8 : 58,0 : i,r8

Girard, Pa, : 170 : .PI : .?1 : 64.3 : 94,8 : 1.45

Finger Lakes, N.Y. : 391 : 2 : 2.04 : 2.04 : 50.7 : 64.2 : 2,34

Single plow :

Arkansas (1929) :

1 mule : 315 : 9.4 : 6,84 : 6.84 : 24.4 : 14.4 : 2.65

1 and 2 mules ; 243 : 7,9 : 5.48 : 9.40 : 27.4 : 17.3 : 3,14

Finger Lakes, N.Y. :

1 horse : 414 : 6.6 : lvO.55 : 10.55 : 48.3 : 24.5^ : 7.68

1 and 2 horses : 392 : 6.4 : 8.44 : 11.37 : 43.6 : 19.7 ; D . rt-^

2 horses j 451 : 6.3 : 6.18 : 12.36 : 46.7 : 18.3 : 5,15

Hudson Valley, N.Y. :

1 horse : 472 : •8.1 : 14.11 : 14,11 :, 50.6 : 22 .r( : 10,36

Single plow ;

Arkansas (19E9) :

1 mule : 558 : : 2 ! 1,46 :: 1.46 :. 26.9 : 16,0 : ,63

North East, Pa. :

1 horse : 231 : 2 ;. 1,81 ;; 1,81 : 39,8 ;; 21.2 :

'. 1.11

Chautauqua Co., N.Y.

:

1 horse :1 479 :; 2 •' S m^2> t (^ . O^v : 49,7 : 20.9 ': 1,78

2 horses :: .

200 : 2.15 : 4.38 : 52.4 : 20 .3 •

: 2,02

Finger Lakes, N.Y.
1 horso : 899 : 2 : 3.14 : 3.14 : 43.3 : 18.6 : 1.94

2 horses : 292 ' 2 : 2.4A : 4,96 : 39.0 : 23.8 : 2.15

Michigan
1 horse : 1122 : 1.54 : 1.54 : 43,0 : 19.7 : ,97

2 horses : 557 2 : 1.25 : 2.50 : 45.3 ; 17.9 : 1.01
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The cost of plowing was noarl^^ doublor^. on those fr.rns v/horo the

single plow was usod in addition ;to the gang. Host of the. Chautauqua County

and Pennsylvania growers did not use the single plow. To- avoid using it,

some growers did not use -the single plow. To avoid using it, seme growers

added an extra plow to tno gang. Growers who gang plowed with tractors did

less single plov/ing' than did those who gang plov/ed v/ith horses*

, Of the vineyards studied in Arkansas, 31 ware not plowed and 47 were

pie^wed, in 1929, The tillage costs averaged $2.64 more per acre on the

plowed vineyards, (table 43.) ITsually tillage operations, that take the place

of plowing, cost less than plowing and there was no evidence in the records

taken that the vineyards that were plowed th-.^ most yielded better than the

others • .

.

-

Table 43» - Relation of the ariount of plowing to grape yields and

costs, by areas, 1928

/a*ea and number
of times plowed

Arkansas (1929)
Not pLov/ed

Plowed
Michigan

Plowed once or less
Plowed tv/ice or more

Girard, Pa-.

Not plowed
Plowed

North East, Pa.-

Plowed once or less
Plowed twice or more

Chautauqua Co., N.Y.
Not plowed
Plowed

Finger Lakes, N.Y.
Plowed once or less :

Plov7ed twice
Niagara Co. , N.Y.

Not plowed
Plowed once

Hudson Valley, N.Y.
Plowed once or less
Plowed t\7ice

Average of averages:
Vineyards plowed loss
Vineyards plowed more

Vine-
yards

Nuraber

31

47

48
44

7

15

59
17

24
89

39

73

6

14

23

28

40

Times
T)lowed

Numbor

0.0
1 o

0.8
2.0

0.0
1.2

0.9

0.0
X . o

0.8
2,0

0.0
1.0

0.9
2.0

0.4
1.6

Grape
yields
per
acre
Tons

1.46
1.39

1.84
1.86

2.64
2.27

2.07
2.03

1.73
1.61

1.71
1.43

1.91
2.04

2.10
2.70

1.93
1.92

Growing co
.
Mil 1.1 ,tmmm ' i tiWn i .111 n

Tillage

Dollars

7.06
9.70

9.89
10.83

13.05
1S.30

15.41
16,02

15.16
19.£3

19.19

14.69
21.75

32.93
38.48

15.83
18.44

t Tjor a pre
0x..j^'3j"

growing
_

COot^-i^

Dollars

50.18

4" . 7:6

62.88
55.69

58.71
54.39

49.27
51.56

46.39

99.75
92.93

62.13
60.35

Total
growing
cost

•per ton 1/
Dollars

39.21
44.59

31.34
32.56

36.03
37.28

37.82
35.33

42.70
45.73

39^60
49.48

31.98
37.10

63.18
48.67

40.39
41.04

1/ ^^Orowing Costs'' include all costs up tp picking
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Disking, Harrov/ing, and Cultivating

Tlie disk and harrow were used more ISy the Pennsylvania vineyardists

than by those in other States. From 3 to 4 tines as many hours v/ere spent in

the Pennsylvania -vineyards in disking and harrowing as v;ere used in plowing.

The time spent in disking and harrowing also exceeded the tine spent in plow-

ing the vineyards studied in Chautauqua Co., N. Y., Michigan, and Arkansas.
Growers in the Finger. Lakes and Hudson Valley areas made the lojast use of

the disk and harrow. In the Finger Lakes vineyards, 5 hours were spent in

plowing to each hour spent in disking and harrov/ing.

In terms of acreage covered once, the disk v/as used more than tv/ice

as much as the harrow in the Girnj'd and Arkansas vineyards, and nearly twice

as much in the Chautauqua vineyards, (table 44#) In Michigan, hov/ever, the

harrow was used nearly twice as rauch as the disk. According to I]r. Partridge,

cultivation should be shallo\ir in grape vineyards and for this type of culti-

vation the harrov/ is a -better tool than the disk on light soils and the disk

is more effective on loams. Pos-sibily this difference in the -adaptation of

the two tools has some -influence in determining the greater use of the harrow

in Michigan vineyards.

Table 44. - Use made, of the disk, harrow, cultivator,, and roller in

tilling Tinoyards, by arcias, 1928

Area

G-irard, Pa. .

Arkansas (1929')

Niagara Co. , N.Y. ;

North ,East, Pa.

Chautauqua €o. , N.Y.'

Michigan

Finger Lakes, N.Y.

Hudson Valley, N.Y.

All areas

Percenta^^e of total v/ork measured in

terms of acreage cov

Disk

Percent

.67.6 .

'66.6 '

o'x .4

53.9

50.5

36.3

28.6

3.0

46.8

Harrov/ : (Bulti-

: vator
Percent: Percent

. 31.8 ; n.2

25.7 :

*

40.3 :

41.8 :

on p; .

62.2

•5.9

9 /

20.0

1.5

67.6 : 3.6

37.2 : 59.8

<»—»—» n

41.7 ; 10.7
M. nn M I

'

ered once
Roller^
planner

,

etc.

Percent

0.4

1.8

O Q

•0.0 •

2.0

0.0

0.2

0.0

II " I II '

0.8

Total

Percent

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100,0

100.0.

Acreage
covered
once

t^mmm'm>m0mm^f-r''^mmmfm

Acres

2,560

4,255

664

9,298

11,243

7,361

4,418

2,156

: 41,955
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For the vineyards studied, the disk is used primarily as a tractor-

drawn tool and the harrov/ primarily as a horse-drawn tool. For all vine-
yards, 77.4 percent of the acreage harrowed was harrov/ed with horses, and
70.6 percent of the acreage disked v/as disked v/ith tractors, (table 45.)
Both a disk and harrow v/ere sometimes hitched in combination behind a tractor

t

Table 45. - Pov/er used to disk, harrow, , and cultivate, as measured
by percentage of total vineyard acreage covered once, by areas, 1928

DISK
: ; More .

:

Equivalent
1 . : 2 : than ; to acreage

Area : horse :, horses :; 2 :

; horses ;

, Tractor;,
Total : c overed

once

percent;. Percent;: Percontj' Percent; Percent; Acres

Hudson Yalloy, N.Y. :

«.
9 ^

! 100.0 :: 100.0 :: . 64

Niagara Co., N.Y. :;
- '

;; 4.5 ; ^
: 95.5 ;, 100,0 : 361

Girard, Pa« ; — : 15.4 I —
;I 83.6 ;i 100.0 '

! 1,732
Chautauqua Co., N.Y.

:

; 1.1 : 17,0 "* : 81.9 ;: 100.0 : 5,675

North ^ast, Pa. :; 0.2 :: 14.0 : - ;: 85.8 ,; 100.0 > 7,005

Finger Lakes, N.Y, :
-

: 26,7 ; - ; 73.3 ; 100.0 ; 1,263
Arkansas (1929) : - ; 36.4 : 10.0 ; 53,6 •

; 100.0 : 2,833

Michigan : - : 65.2 : 1.5 : 33.3 : 100.0 : 2,676

All areas : 0^4 : 27.3 : 1.7 •
: 70.6 : 100.0 '

: 21,609

H/iRROW

Hudson Yalloy, N.Y. :. 33.4 ;; 55.2 : 11.4 ;

:' 100.0 :: 803

Niagara Co., N.Y, ::; — !: 13,8 :, ^ : 86.2 : 100.0 :; 267

airard, Pa. : 3.1 :: 76.2. :' •» • 20.7 : 100.0 ;: 814

Chautauqua Co., N.Y.: 3.9 ! 83,9 : -
•.

12.2 ;. 100.0 : 3,090

North East, pa. : 0,5 ; 53,9 : "* ' 45.6 ; 100.0 •
: 3,886

Finger Lakes, N.Y. :: 11,9 : 64.9 : - : 23,2 : 100.0 : 2,084
Arkansas (1989) :; 2.3 •: 76,.3 : 7.7 :, 13.7 :' 100.0 • 1,095
Michigan :; 1.7 ! 83.5 : 4.3 :.

1'0.5
;; 100.0 ;; 4,576

All areas : 5.1 •: 70.7 :" 1.6 :• 22.6 ;; 100.0 1 17.515

CULTEVATE
wt^m^mmmmmmmmym

Hudson Valley, N.Y.
Chautauqua Co.,' N.Y.

100.0
6.8 93*. 2

100.0 5 1,289
100.0 : 2,252

•r-T

In Michigan and Arkansas the common practice was to make one trip to

the row when.harrov/ing or' disking with a tractor, but tv/o trips v/ith horses.

Considerable' saving in time results if the, harrow or disk can be, so adjusted

that 01.0 trip with the tractor, does as satisfactory work as two trips with

horses, (table 46.) The practice of going oiice to the row with the tractor-

drawn disk or harrow mcxs not so generally followed by the North East, Pa.

,

grov/ers as by the Michigan and ili'kansas growers, qnd was practiced less "hy the

Chautauqua producers than by the North East, Pa., growers. Differences in

soil texture and ease mth which the soil is tilled, nay explain the differ-

ences in this practice.
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Table 46^ > Poi^cenxae^e of aoroago covered 1/ by making one, tv/o, and moro
trips to the row with tractor^ and horso-dravm disks and harrov:s by

aroas, 1928

DISK
Tractor-drawn :: Horse-drawn
Times to roT7 : Times to row

Area : : Moro j ; More
; 1 !! 2 ::than 2<; Total "

; 1 : 2 ::than 2 i\
Total

; Per- :: Per-
:; Per- : Per- :, Per--;, . Per- :. per- :. Per-*

; cent : cent :, cent J, c ont ::
cent : cent : cent : cent

Michigan' :: 85.4 : 14.6 1

mm
. 100.0 : lltD :: 78.1 ; 10.3 '

: 100.0
airard, Pa. :: 80.9 : 18.2 ;: 0.9 :; 100.0:: 52.5 : 47.5 :: ; 100.0

Arkansas (1929) : 67.3 : 32.7 :
-^

; 100.0:, 3.0 : 74.1 : 22.9 ::
100.0

North East, Pa. ; 22.9 : 77.1 .; : 100.0 : 7.3 ;: 92.7 : -^ :;
100.0

Finger Lakes, N.Y. :23.4 : 73.9 !: 2^7 -
: 100.0 : 42.6 "

: 57.4 I
-

: 100.0

Chautauqua Co., N.Y. ;: 9.4 : 90.6 •

; ^ :; 100.0 i ; 99.4 : 0.6 :: 100.0
Hudson Valley, N.Y. :; -

; 100.0 ;;
•-

:: 100.0 : - :; : - :

-

Niagara Co., N.Y. •* :100.0 I — !; 100.0 ; - :100oO : - :: 100.0

• All areas : 31.5 : 58.3 -: .2 : 100.0 : 10.5 : 81.0 : 8.5 '

: 100.0

IL'jRROf/

Michigan :: 81.6 ;; 18.4 :
«. .*

: 100.0;; 15.2 :. 84.5 :
r.3 ; 100,0

Girard, Pa. :; 35.8 :, ,64,2 ::
'-

-; 100.0;; 86.3 ; 13o7 : - !; 100,0

Xrkansas (1929^ ! - :.ICO.O •

; - :; 100,0;! 9.6 ;. 77.

o

: 13.1 : 100.0

North East, Pa, :! 34.8 ; 65.2 w» ; 100.0,: 15.0 ;: 85c0 '

; - ;: 100,0

Finger Lakes, N.Y. :: 0.7 :; 99.3 ;;
«

: 100.0;; 30.5 : 65.0 :; 4.5 ; 100.0

Chautauqua Co., N.Y. :, 17.2 : 82.8 :5 : 100,0; 11.0 . 88.9 :; 0.1 ; 100,0

Hudson Valley, N.Y. :; 49.2 ;; 50.8
1y

! 100.0; **
; 98.3 :; 1.7 ; 100,0

Niagara Co., N.Y. ; 33.8 ;: 66.2 :
^»

: 100.0': - :;100.0 :: : 100.0

All aroas ! 31.8 : 68,2 ;: n

1 1

t 100.0 : 19.0 : 79.1 : 1.9 : 100,0

1/ In terms of acreage covered once

The avorago time required to disk an acre tv/ioe to the rev; with a

tractor-dra\7n disk v/as 1.25 hours in Chautauqua Co., N.Y., 1.09 hours in

North East, Pa., and0f98 of an hour in ilrkansas. The cost varied from §1.49

per acre in Chautauqua County to $1.11 per acre in Arkansas, (table 47.) It

required 0.63 of an hour more in i\rkansas to 0.92 of an hour more in North

East, pa., and 1.03 hours moro in Chautauqua Co., N.Y^, to disk an acre with
horse-dravm than with tractor-drawn disks. In Chautauqua County and North

East, Pa., the cost of disking an acre twice to the row was more with horse-

dravm than with traotor-dra^vn disks, but in Arkansas the cost v/as less v/ith

horse-drawn than with tractor-drawn disks^

In the Hudson Valley vineyards, aliaost 3 hours were spent cultivating

to 1 hour disking and harrowing. These growers used 1-^hcrso cultivators and

more often v/ent 4 times to the row than 2 times to the row. Iji average of 6.3

hours v/ere reiiuired to cultivate an acre 4 times to the row at a cost for labor

and power of $5.01 per acre. The cost at 2 times to the row averaged $2.29
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.

Table A7. - Cost per acre to till vine^mrds once over, ri.th disk, harroF and

culti-^ator, vith indicated po^*er, by areas, 19^:8

DISi: BlWl^ BY TRACTOR

Area

Arkansas (1929)

Michigan
North East, Pa.
Girard, Pa.
ChautaTaqua Co», N.Y.

Arkansas (19S9)

North East, Pa.
Finger Lakes, N,Y.
Niagara Co., N.Y,
Chautauqua Co,, N.Y.

Equivalent

to acres
covered
once

»<>«l«MMtW««*M1|MMMW|«PWMMMMMn«V»«

Acres

1023
581

1S74
1171
372

497
4532
682

345
4051

Times
per
roYT

Nuriber

1

1

1
1

1

2

2

2

2

2

per acre
per cre-^

Hours

', .45
*.58

• 61
.56

.98

.98
1.09
1.04
l.OS
1,25

Cost per hour
Man
labor
Cents

22.9
43.8
52.5
59.3
46.0

28^9
52.1
47.6
64.8
51.1

Power
Cents

110.8
64.6
72.9
87.9
72.3

84.3
56.2
66.1
72.1
68.2

Cost per

acre for
man labor
and po^er
Dollars

.60

.63

;76
;82

1.16

1.11
1.18
1.18
1.48
1.49

DISK IJHAWr 2 HORSES
Arkansas (1929)

Michigan
North East, Pa.
Chautauqua Co., N.Y.

17.3 •

: 1.02

21.6 !; 1.21
19.4 I: 1;63
20.0 : 1.94

KARROS' DRA^^T BY 2 HORSES
Michigan • 580 .

: 1 :, 0.90 ;, 49.3 ;. 16.4 ; .74

Girard, Pa. : 557 : 1 •

; 1.06 : 38.5 ;; 27.4 ! .99

North East, Pa.
'

^ 317 :; 1 :; 1.03 :, 38.2 ;: 26.6 ;; .94

Finger Lakes, N.Y. : 596 : 1 ;; 1.37 !: 41.0 :; 18.0 ! 1.05

Chautauqua Co., N.Y. : 282 J; 1 !; 1.30 :.
.
53.1 •

; 17.3 !; 1.14

Arkansas (1929) :5 648 :

k t i

i 2 ;; 1.54 ;; 23.7 ;: 15.5 ; .84

Michigan <! 3430 : 1.42 :; 43.6 ;; 19.7 :; 1.18

North East, pa. - 1770 : 2 ;; li72 ;: 45.2 ! 21.1 i 1.50

Finger Lakes, N.'"'. <1 1275 :: 2 : 1.96 :; 42,1 : 18.4 ; 1.55

Chautauqua Co., N.Y. <; 2307 : 2 :: 2.12 : 49.5 •

: 16.3 •

! 1.74

H/IRROF DWJm BY TR.iCTOR

Finger Lakes, N.Y.

North East, Pa.
688

1124
2

2

0.99
.93

41.7 50.8
55.5

;92

1.01

BITLTI7AT0R DRA^^N BY 2 HORSES
North East, Pa. : 359

Chautauqua Co., N.Y. : 2098
2

2

1.67
2.24

48.6
51.4

20.3
20.2

1.49
2.05

Chautauciua Co., N.Y.
Hudson Yalley, N.Y.
Hudson Valley, N. Y.

CT^TnVATOR DRA^^ BY 1 HORSE
154

466
652

2

2

4

2.62
3.87
6.31

38.4
57,1

22.6 : 2.20
20.8 : 2.29
22.3 : 5.01.
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par acre, which \m3 twice as much as it cost Pcnnsylv^^nli growers to disk an
Qcre cf vineyard twice to the ro\/ t?ith tractor-drawn disks*

In the Chautauqua vineyards -ne third as i:iuch tiiM v;as sj^ent cultivate
ing as disking and harrr<vdng* Tv/o-hcrse cultivatcrs" wore gonerr.lly used,
tv/ice to the row. On the average, it required 2.2 hours to cultfcivate an acre
with 2-horse cultivators tv/ico to the vex: at a cost for labor and pov/er of

f2*05 per acre, v/hioh x/as about the soiao as the cost for di sirring twi<*o to
the row with horso~dra\;n disks. Although it is c her: nor to control weeds by
disking and harro\7ing than by cultivating, the wider tools cannot "bo used in
the Hudson Valley vineyards v/here ciu-*rants are intoriL-intod.

In table 48, coni:arisons are made among 7 ^;i'ou;:s of vineyards that \>^re

disked, harrowed, and Cultivated a "greater" and a "lc£;s" number of tiroes.
In every case vineyards that received the rrot-toT rrxunt -f harrowing, disking,
and cultivating, produced the higher yields. The gr'.nTing cost^ per ton of.
grr.pes for those vineyards disked and harrowed the greater number of times
averaged $1.05 less than the cost f r the vineyards that received les.n tillage.
The cost per ton for those vineyards whero the groat or aiiaount of plowing was
done wa# $0.65. higher tha.n the cost for those viney:^rds v:horo less plov.ing was
done* Vrticn it can be done, it is mere econoiaicr.l to control weeds v/ith the
disk and harrow than vjith the plow or horse hoo.

Table 48. - Coxrtririson of the number of times vineyards wore disked,
harrowed, cr cultivated during the season v;ith ^^rapo yields r.nd

costs, by areas, 1926"^ _„___
; Tines that : Growing cost :Grov;ins cost
: vineyards : per aero of :pc^ ton of
; v7ore :" grapes ;; Grax^e :

grapes (ox-
iiTea ;

• disked. ;Vino- •

f (excluding :
yields : eluding

; harrowed ,or
;
yards ;; picking arid :

per : picking and
: cultivated • marketing) » acre •

; marketing)
Tillage: Other

; Number ;Number:.Dollars: Dollars : Tons ;; Dollars
Arkansas (1929) ; 3 or Tnss : 37 •: 7.72 : 51.70 ; 1.27 ;; 46*!'e

; 4 or more:: 41 ^ ; 9.8Q : 51.15 ; 1.55 ;; 35.38
Michifjan

Fox, Bellofontalne : .3 or loss-; 35 -
; 10.36 : 52.58 ^

: 2.15 !: 29.27
soils

; .4 or m.ore ; 14 : 10,22 ; 55.4& J 2.18 J; 30.12

Goloma, Pla infield ;
'2 or less-: 23 :. 9.50 : 45.05 : 1.51 !; 36.13

soils :
;

^ 3 cr m:re;
; 20 :I 9.85 : 44.99 : 1.60 :; 32.45

North B.:ist, Pa. ;:
'5 or los.s:. 24 ;. 14.56 : 68.95 ;\ 2,11 :: 30.58

Light-textured soils ;: 6 or more:; 21 . :. 15.59 : 74^18 -

; 2.46 :: 36.4f5

Heavy-textured soils
\;

*4 or less: 11 :

'

12.00 : 45.24 :; 1.6e i
35.7?1i

;
* 5 or more: 20 :; 19.20 : 54.59 ;: 1.65 ;. 44.72

Chautauqua Co., N.Y. :

• 5 or [^.oss': 79 J
' 16.49 • 55.71 '

^ 1.58 •' 45.70
* (6 or i:i:)re'' 34 ;;

23.44
;
57.56

;;
1.74

;

[ 46.55
Finger Lakes , N.Y.

j

Pultoney, Bluff Point,; -'l or less;
; 44

]]
20.24 i 55.08

\;
If^l

;
\ 53.42

Naples ;; 2 or mxrej
: 32 :J

19.06 ; 54.17 :> 1.56 ;: 46^94

Average of averages : "L^ss I; 36 . :; 12.08 : 53.47 ; 1.65 ;1 4^.03
; .More ;: 26 .

;. 15.32 : 56.01 I 1.83 :; 38^98



H(*^rse Hotting

arape horse hoes were commonly used in all areas except in the Hudson
Valley. The hoe, or blade, stirs the soil close to the vines and under the
wire, the blade being guided around the trunk of the vine, by manipulating the
left handle*

The Girard and E-inger Lakes growers' usually horse hoed their vineyards
once during the season, (table 49.) .In North East, Pa., and Chautauqua County,
N.Y. , it was almost as common to horse hoe the vineyards twice during the
season as once. In 1929, eight of the Arkansas growoi*s interviewed, horse
hoed their vineyards 3 times and 2 vineyards wore horse hoed 4 times, (table 5C

.

In Chautauqua County, on ?E percent of the acreage horse hoed, the hoe was
drawn by 2 horses. In .ill other areas the horse hoe was' usually drawn by one
horse, (table 51, ) As yet this tool has not been adapted to tractor use.

Table 49. - Proportion of vineyard acreage horse hoed during season,
by areas, 1928

: Average
: nijimber of

: Percenta^-^e of acreage :

; Horse ;

: times : Not
: Horse :: .Horse : hoed :: Tctal

Area ;: acreage ^ •
: horse ;. hoed ;; hoed : more : acreage

;was horse :: hoed : once ; twice {: than :

; hoed :
; "twice :

: Num.ber :; Percent: Percent:; Percent:; Percent; Acres
•

Arkansas (1929)
; 1.7 ! 5.7 :; 48.6 :;

19.B ;
; 25.9 1: 1,062

North East, Pa. : 1.4 :: 2.2 : 53.B : 44.0 :1 ** \; 2,026
Chautauqua Co., N.Y. : 1.3 : 9.5 ; ,46.3 : 44.2 :

— ; 2,409
Iviichigan ; 1.4 : 3.2 :: ,58^2 : 38.6 :; — ;; 2,491
Niagara Ca. , N.Y. .:: Ul :: B.l :, 74.7 : 17.2 :;

.. ;
; 194

Girard, Pa. : 1*0 : 1*6 : 92.2 ; 6.2 :;
— ; 405

Finger Lakes, N.Y. : 0.9 J 13.7 : 85 . 2 : 1»1 :
;

•- :
, 1,739

Hudson Valley, N.Y. : 1/ : 98.B : 1.2 : —
:

4M*
: 360

All areas : 1*3 - : 9.6 : 5 7.a : 30.0 :, 2,6 : 10,686
1/ Less than 0.1

Table 50. - Number of vineyards that were horse heed the indicated
number of times during season, by ar.oas, 1928

: Vineyards horse hood indicated number :

of times : Total
Area C

\
'^ '

^ 2- • 3 ': 4 ; vineyards

: N^omber : Num.ber :; Numb er
;
N^amber. : Number :; Number

Arkansas (1929) : - 7 ;
• 43 '

: 18 -
: B ; ;; 2 :: 78

North East, Pa. i 2 :,
^43

'
: 30 :

•^'* — : 75
Chautauqua Co., N.Y. ;; 14 :: .49 *

:: 5^ : 1 :

:

;
«« ;

; 114
Michigan .' ;t . 2 •

: .53 ^
: 37 ::

— _'

;;
^ ;

; 82
Niagara Co., N.Y. : 2 J1 15 :; '3

J
— ;

I
*"* ; 20

Cirard, Pa. :; 3 :/ '18 '
:

' 1 :;
—

J
^•^ 1 22

Finger Lakes, N.Y. :; 16 '

;

' 95 '
: .1 :

«. ^
;
< 112

Hudson Yalley, N.Y. : 34 •
: 1 J - :

** *"*
1 35

All areas . • 80 •

:. 317 :: 140 : : 2 ;; 548
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Table 51. - For vineyards horse hoed, the percentage of acreage horse
hoed "by indicated crew, by areas, 1928

1 man - ; 1 man - ; 1 or 2 men-

Area ; 1 horse
]

2 horses « with tractor

Percexit Percent ; Percent

Hudson Valley, U. Y. :
: 100.0

:
'

^
i

1 ~

Finger LrJces, IT, Y. i

99.3 . :

' — : 0.7

Arkansas (1929) ;
;

99.1
i

0.9 ;

1 —

G-irard, Pa. ;;
98.0 ; 2.0 ^

Michigan 87.1 ; 12.9 : -

Kicagara Co., N. Y* 85.7 14.3 1 -

North East, Pa. :
64.1

i
33 .2

i
2.7

Chcautaaqua Co., H. Y. '

An areas

25.0 1 "^p ^
1

2.D

70.5 1 <J8 .2 ; 1.3

The average time required to horse hoe an acre twice to the row,
for the first horse hoeing of the season, varied from ahout 1,7 hours per
acre in Michigan to 3.7 hours in the Finger Lniies area, (table 52.) It
usually trices longer to horse hoc than to gang plow an acre.

Table 52. - Avcrngc amount of time required to horse hce an acre
of viney.ard twice to the row, \>y areas, 1923

;
Amount of time to horse hoc one acre

Area ;; Initial horse i Subsequent horse
' hoeing : hoeing

Hours : Hours

Michigan ; 1.56 i 1.54
Arkansas (1929) i

1.88 ; 1.62
Girard, Pa^ 1

2.17 '
; 1/

Niagara Co., N. Y. '; 2.82
i 1/

North East, Pa. ;; 2.72
i

2.37
Chautouqaa Co., N. Y. '

: 3 .'27 : 2.22
Finger Lakes, N. Y. ;

3.69
; 1/

l/ Data not available.

When working the soil away from the row, greater care is reqfaired

to gaide the hoe so as not to injure or tear out vines than when working
the soil toward the row» The soil is usually worked awcay from the vinos in
the first horse hoeing of the season, and toward the vines in the second
horse hoeing. On an average, the initial horse hoeing' of the season took
about one fifth more time tha.n the other horse hoeings.
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The average cost of horse hoeing Yfith one-horso hoes amounted to
$0,67 per acre in Arkansas and $1.03 per acre in Michigan, In all other
areas the cost was considerably higher, averaging well above $E,0<^ per acre,
except in the airard, Pa., area where the average cost was$l,63 per acre* •

(table 53.)

Table 53, - Cost per acre of horse hoeing vineyards twice to the
Tcvj^ With indicated cro?/3, by areas, 19S8

. ,—^— 1 MAN 1, .HOPR]^

Area ;

' Cost per hour -•
; Cost per
; acre for

labor andMan :: Horse :

; la^^or : work : horse work
• Cents !; Cents ; Dollars

Arkansas (1929) ]

: 24.

5

: 14,2 ;; 0,67
Michigan ; 44.6

; 21.7 •: 1.03
Girard, Pa, : 49 .7 : 26.0 ; 1,65
North East, Pa, :! 4R,3 : 28.5 ; 2.14
Niagara Co,, N.Y. :; 56.9 : 15. P : 2.2B
Finger Lakes , N.Y. : 45 . 6 :: 10.0 :; 2,3P
Ghautauqua Co., N.Y. ; 49.2 ; 22,3 : 2,40

1 }Am 2 HORSES

Michigan ;; 40 .4 ;; 18,6 1.57
North East, Pa, 47.4 : 25,4 2.24
Chautauqua C^., N.Y. ;; 50.0 ;; IR.l 2.46

Hand Hoeingtj

In the Hudson Valley an average of abrut 10 hours per acre of vine-
yard v/ere spent in hand hoeing, which was about 3 timos that reported in any
other area, (table 54.) In all areas, there were 11£ vinqy-ards, or abr'Ut

1 in 5, for Y^rhich no hand hoeing was reported. (tabls 55,) Five hours ^r
less per acre of hand hoeing were reported on 72 percant of the vineyards
that were hand hoed.

The average expense per acre for hand hoeing for all vineyards studied
in an area, including vineyards not hand hoed, varied from $4,03 in the
E:udson Valley to |0»60 in Arkansas, (table 54.) A majority of the hours of
hand hoeing in each area Y/aa done by hired labor.

Tillage costs increased as the amount of hand hoeing increased^ This
was true for all but one of the L?. comparisons in table 56, An average of

the averages for Arkansas, Pennsylvania, Chautauqua Co., N,y,, and Michigan
showed an increase in tillage cost of 23 percent for vineyards hand hood 3

or more hours per acre compared with those hand hoed les3 than 3 hours per
acre. A comparison of horse hoeing for these same 4 areas showed an in**

crease in tillage cost of only 5 percent for vineyords horse hoed more than
once during the season compared v;ith those horse hood once or loss*
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An aTornge of the nvoragcs for Arkansas , Pennsylvania, Chautauqua Co.,

N.Y., and Michigan showed that the -groY/ing cost per ton of grapes was §5,70
more for those vineyards horse hood and hand hood the greatest number of times
compared with those vineyards horse hoed end hand hood the least number of
times. Hand hieing is especially expensive, and, along v/ith other tillage
operations, may he done more cheaply if the v/ork is done early in the season.

Tnble- 54. - Average, cost of hand .hoeing ,pQr.^.carp .for, all. vineyards
studied, and proportion of hand hoeing done by indicated persons,

by areas, 1928 1/

: : Proportion of total hi^urs

Hand h(3eing per acre ; of hand hoeing done by - .

Area : : Cost :: Cost '^thor un-: Hired
Amount :per' hour: per acre:; Operator; paid labor; lab'^r

Hours : Cents .. Dollars:
. Percent

,

; Percent , Percent

Iiudson Yalley, N.Y. ;. 10.

S

: 39.5 :. 4.03 :. 17.7 : . . 6.9 ; 75.4
Niagara Co. , N.Y. : 3.7 : 41.2 : 1.52 : S8.0 ;: 13.8 : 57.3
Finger Lakes, N.Y. ::. 3.5 : 42.8 :. l*5r :, 34.4 ; 10.2 ; 55.4
Chautauqua Cn., N.Y. :. 3.0 ; 41.3 ; 1.24 :; 24.6 : 11.

S

; 63.6
Michigan : 3.2 : 38.2 1 o p

; 36.8 : 10.8 ; 52.4
North East, Pa. , ;, 3.0 : 39.6 : 1.19 ;, 17.2 ; 13,1 ;; 69,7

airard, Pa, :, 8.4 : 39.9 : .96 •
; 15.1 i 3.2 : 81.7.

Arkansas (1929) :, 2.6 : 22.9 '

: .60 ;. 21.7 : 21.4 : 56.9
All areas :, 3.3 : 38.9 :: 1.28 : 26.3 ;; 11.4 : 62.3 .

1/ Averages are for to':al acrojigo studie3d, whether hand hoed or not.

Table 55. - N^ombor of vineyards r>n v/hich the indicated number
hours per acre of hand hoeing were spent

dn.rlpg s-^ason, by areas, "1928

of

Vineyards hand hood
: 0.1 to: 2.6, to:: 5.1 to.: 7.6 to : More : Total

Area '
j
' CO '• 2.5 :

5.r>.
: 7.5 : 10.0 ithan 10: vine-

hours ; hours : hours :: hours :, hours 1 hours : yards
Number:; Number: Number:; Number: Number:, Number:, Number

Hudson Yalley, N.Y. : 1 :: 1 : 4 : 5 :: 22 :: 35

Niagara Co., N.Y. : 8 :: 1 • ^ :: 2 :: 1 : 2 : 20

Finger Lakes, N.Y. : 25 : 27 :
'38

: 9 : 7 : 6 :. 112
Michigan : 3 '

: 37 : 37 : 7 : 5 : 3 : 92
North. East, pa. :

8 : 22 : 38 :: 5 : 1 : 1 '

; 75

Chautauqua Co., N.Y. : 38 : 11 : 39 : 18 : 6 ;
- 2 -

: 114
Arkansas (1929) : 23. : 13 : 23. :; 7 : 6 ; 6 :

78

G-inard, ?a. : 6 :
P ; 6 : : 1 ; 1 : 22 .

All ca^eas : 112 : 120 : 191 : 50 :: 32 : 43-
;; 548



TablQ 56. - Relation of horse hoeing and hand hoeing to grape yields
and costs, by areas, 1928

VINEYARDS
Vineyards horse hoed once oriVineyards horse hoed more

less din'ing season : than once during season"———I m i St ii i ii II mmmmmmmmmmmmmmmmmmmmmmm —i—in V^ii ii——i—»——w—
Area Quantity of hand hoeing per acre

Less than
3 hours"

3 hours
or more

Less than
3 "hcnors

3 hours
or more

Arkansas (1929)
Pennsylvania
Chautauqua Co,, N.Y.
Michigan
Niagara Co. , N.Y,
Finger Lakes, N.l",

Hudson- Valley, N.Y.
Total ;

Number

25
39

32
29

7

54
: 3

Number

.25

27

31
26.

10:

57
32

Number

14
23
21
2

1

Number

14
17
28
16
1

189 208 75 76

TILLAGE COST PER ACRE

Arkansas (1929)

Pennsylvania
Chautauqua Co., N.Y.
Michigan

Average of averages
Niagara- Co., N.Y.
Finger Lakes, N.Y.
Hudson Valley, N.Y,

Dollars
8.23

12.94'

15.77-

,9. se-

ll. 72

15.24
16.73
25.77

Dollars

11.12
17^14
19.34
10.94
14.64
17.53

36.99

Dollars

6.56
16.28
17.09
10.45
12.60
22.54
17.35

GROW .ma COST per ton of -ORiiPESl/

YIEID OF CSaPES PER ACHE

Arkansas (1929)
Pennsylvania
Chautauqua Co., N.Y. •

Michigan
Average of averages

Niagara Co . , N .Y

.

Finger Lakes, N.Y.
Hudson Valley, N.'Y.

Tons
1.49

1.62
1,86
1.80
1.5S
1.63
2.11

Tons
1.46
2.04
1.62
1.67
1.70
2.56
1.42
2.48

Tons
1.34
2.33
1.66
1.83
1.79
2 .2<cj

1.72

Dollars
12.25
16.35

9,87
15.18
33,47

; Dollars ; Dollars ; Dollars ; Dollars
Arkansas (1929) ;:

38.31 V ;; 41.15 ;: 46.38 :; 46.34
Pennsylvania :f , 35,26 :; 41,93 !; 37,48 ;; 44,68
Chautauqua Co., N.Y. ; 43.09 ;; 46.44 ;1 44.17 :: 51,27
Michigan '

:

; -31.22 ;: -34,66 :; 33.20 !i 28.40
Average of averages; 36.97 •

;: 41,04 ::

• 40,31 : 42.67
Niagara Co. , N.Y. ;; 41.65 ! 30,52 : 32.18 ; 53,00
Finger Lakes, N.Y. ; 41 . 06 ; 52.25 : 62.23 ;;

Hudson Valley, N.Y. -
; 43 ,40 :,

: 51w76
.

; :

Tons

1,37
1.82
1.59
2.12
1.72
1,42

l/ Does ngt include cost of picking and marketing,
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Size of Farm and Tillage Costs

The farms studied in Chautauqua Co., N.Y,, and Erie County, Pa.,
were grouped by size, according to the acreage in crops, (table 57.) Crop
acreage, included that in fruit, cultivated crops, grain, hay, and other
crops, grovm on oimed and rented land. Acreages used for pasture, v/oods,
roads, and farmstead were not included.

Table 57. - Relation of size of farm to tillage costs per acre of

vineyard, Chautauqua Co., N.Y. , and Erie County, Pa.,
19E8

Size of farm
: Difference :

(Crop <'^creage)

: Acreage : Tillage
: in tillage
; cost from ;: Vineyards

Range
: Averr, go : in : cost per : one acreage

: vineyard : acre of : group to
.»- vineyard ; the next

Acres ;! Acres ;! Acres ;: Dollars ; Dollars : r Number

Less than 25 ; 15 : 10 • 22.82 ' »m *
: 51

S5 to 49 : 36 :; 18 : 18.13 :: 4.69 ;: 81
50 to 74 :: 62 ; 29 : 16.50 :; 1.63 ; 46
75 and more : 111 : 45 :

> «

14.34 :; 2 .16 ; 33

Fifty one of the vineyards studied in Chautuaqua Co., N.Y., and Erie
Co., Pa., were on farms of less than 25 crop acres, averaging 15 acres, of
\7hich 10 acres v/ore in grapes. The average cost of tilling vineyards on these
sma.ll farms was high, ' averaging $22.82 per acre. This cost was 59 percent
greater than the average cost to till an acre of vineyard on farms of 75 or
more crop acres.

The group of farmers working 36 crop acres, on the average, tilled
their vineyards for $4*^9 less per acre' than did the group working an aver-
age of 15 crop acres, a differonce in tillage costs of one fifth. For the
group averaging 62 crop acres, the tillage cost per acre of vinej^cird v/as only
|1.63 less than the cost for the group v/ith 36 crop acres. But tillage costs
on the farms v/ith an acreage of 62 crop acres v;ere ^2.16 more per acre of
grapes than the cost on the farms with 111 crop acres.

In each of the areas studied tillage costs per acre of vineyard
averaged less on the larger farms than .bn the smaller faims. (table 58.)
Savings in tillage costs on farms of 50 or more crop acres compared Y7ith
farms of less than 50 crop acres varied in the different areas from an aver-
ago of 15 percent in North East, Pa., to 41 percent in the Hudson Valley.

Growers on the larger farms used only about 70 percent as much labor
to till an acre of vineyard as did growers on the sioaller farms. Tractors
were more generally used on the larger farBis. On the smailer farms, much of
the tillage work was done with one horse. On the smaller farms in the Finger
l^akes area, work with one horse amounted to 57 percent of the total labor
used in tilling vineyards compared with only 35 percent on the larger farms.
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Table 58. - Eolation of size of fnna to tillage costs per aero
of vineyard, b3^ areas, 1928

.Tillage cost per acre : DifforoncG : Vineyards

1
.of vincy^ird for farms : in tillage : on farms with

Area :;\7ith crop aoroage of -:.costs betvfeen:

: large and :

crop acreage of -

Loss than : 50 acres : Less than: 50 acres

50 acres : and more :; small jtorais : 50 acres .:.and more
Dollars :. Dollai*s :. Dollars : Number : Number

Arkansas (1929) :; 10.21 :. 7.97 :; 2.24 .: 36 :; 4a

Mlchi^n :, 11.33 ;, 9.57 :: 1.76 : 53 !1 39

Girard, Pa# :. 15.76 :; 11.01 :; 4.75 : 19 :: 8

North East, Pa» :. 17.24 : 14.62 ; 2.62 : 44 :; 31

Chautauqua Co., N.Y. :: 21.60 :. 16.05 :; 5.55 : 73 :; 41
Finger liakos, N.Y. :; 21.59 ;; 16.77 ; 4.82 :; 68 : 45

Niagara Co., N.Y. : 26.95 : 17.45 :: 9.50 : 5 : 15

Hudson Valley,, N.Y. :; 40.34 : 23.66 : 16.68 :: 30 5 5

All areas (average
of averages) : 20.63 : 14.64 J 5.99 : 41 : £8

Less time is spent turning around if the rov7s are long. Labor, horses,

and tractors were more fully employed on the larger farms and therefore the

costs per hour of use were less, (table 59.) Cost rates per hour of xioTk. were

loss on the larger farms than on the sm^allor farms by 20 percent for tractor

Y7ork, 9 percent for horse work, and 4 percont for man labor. The lower cost

rates and the saving in time in tilling an acre on the larger farms resulted

in lower tillage costs on the larger farms by 0^.99 per acre, or 29 percent.

Costs other than for tillage averaged less on the larger farms than on the

smaller farms in 7 of the 8 areas. The average difference for the 8 areas was

$4.41 per acre, or 7 percent.

On the average, grape yields in 5 of the S areas were somewhat higher
on the larger farms than on the smaller farms, even though costs were lower
on the larger farms, (table bO.) For all areas, grapes v/e re grown on the
larger farms for $6*5 ^> or lU percent, loss per ton than on the smaller farms.

Operators of small farms who did not own or hire a tractor usiially
kept 2 horses; but of those owning a tractor, about as rmmy kept 1 horse as
kept 2 horses. On the larger farms wh^^re tractors were owned the number of
horses -per farm av-araged 2.5 • There was over twict^ as m^ich horse and tractor
work on the larger farms as on the smaller farms, and, on the average, a
horse was used during the year, M2 percent more ho-ors on the larger than on
the smaller farmg and a tractor was used 121 percent more hours on the larger
farms. The combined yearly cost per crop acre of horse and tractor work
and of man labor, including the value of the operator's time, was 2k percent
larger on the smaller horses-operated farms tlian on the larger horse-operated
farms, and 35 percent larger on the smeller farms having tractors than on the
larger faniis with tractors.

On the smaller farms, the cost of using a tractor, including depre-
ciation and interest, averaged only $lUO for the year 192S, which was less
than the average cost of keeping one horse for a year. On the larger farms,
because of the additional work, the year's cost of operating a tractor was
$2S2, but the average cost per hour was 9 percent less on the larger farms
than on the sm.aller farms.
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Table 59. - Average quantity per cere and cost per hxmr of ma.n labor, horse
work, aiid tractor vrork, used in tilling vinoyi^rdc on small farms and

on largo f:.rms, by areas, 1928

MAN IJlBOR
4

4: Q;uantity of tillage work : Cost per hour for labor sand
1 per acre of ^rinoyard on :; pcvier used in tilling vino-

ikToa : farms oi

: Less than 50

»

yards on farms of -

; 50 crop acres Loss thcin 50; 50 crop acros
; crop acres : and more ; crop acres : and more

Eoiors :; IJciars ;: Cents ; Cents

Arkansas (192Q) : 18.8 ;: 14.3 ;: -26.7
;; 25,0

Michigan; : 13*9 : 11.'?
:: 42.4 :; 42.4

Girard, Pa, : 14.9 :
; P. 7. :; 44.8 : 52.5

North East, Pa^ : 16.8 : 14.3 : 45,5 :; 48.2
Chautauqua Co., N.Y* : SO.

7

: 17.5. ;; 53.5 ;: 45.9
Finger Lakes, N»Y. ;; • 25.8 :: 20.6 1: 47.7 : 41,8
Niagara Co., N.Y, : 17*5 :

; 16.2 :! 51.3 :; 55.7
Hudson Yallcy, N.Y. : 50.1 :; 27.9 : 50,1 :: 38,4
Average of averages : ^iZf . O ; 16.4 ;! 45.2 : 43.5

HQRSS WORK

/iTkansas (1929)

Michigan
airard, Ta.
North East, Pa.
Chautauqua Co., N.Y.
Finger Lakes, N.Y.
Niagara Co., N.Y.
Hudson Yalley, N.Y.
Average of averap:es

21.6 ; 14.9 :: 16,1 : 15.2
15.8 ;:

14, n :; 21,3 ;: 19,7
17.3 : 2,5 ;; 26.9 ;: 23.5
17,8 ;: 9,5 ! 22.0 1 24,3
26.9 ;; 19,8 ;: 21.1 ;; 15,8
28,1 ;; 22.0 ;: 21,7 : 18.3
.11.9 ;; 12,2 ;; 26.1 : 17,5
40.5 ; 22,6 ;: 25.5 : 29,5
22,5 ; 14.7 : 22,6 : 20.5

TRACTOR WOBK

Arkansas (1929)
Michigan
Girard, Pa.
North East , Pa.
Chautauqua Co., N.Y
Finger Lakes, N.Y.
Niagara Co.,, N.Y,
Hudson Yalley, N.Y.
Average of aver:.ges

m^rm

0.7
0.3
2.0
3.1
2.4
0.4
4.6
1*2

— 11 1" f 1 1

1

I —

: 1,8

0.5
4.2

3.8
2.0
2.9

102.6

75.5
. 69.0
95.9
3.3
60.9
88.0

99.2
74.9
89.3
52.6
57*9
56.4
71.4
52.8
70.6
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Table 60. - Grapo yields and cosi;s for small and largo farms,
by areas, 1928

Gro\7ing cost per : Growing cost per ton

Yield of grapes : acre of gi*apes (ex-: of grapes (excluding
per aero on ; eluding tj.llage : picking and market

-

Area : farms V7ith - : cost) on frirms with-:. ing) on fcirms with.-

Less than:, 50 crop ::Less than: 50 crop : Less than: 50 crop
, 50 crop : acres and:: 50 crop :lucres and: 50 crop : acres and

: acres :: more :; acres : more : acres : inorG

, Tons :, Tons : Dollars :; Dollars :. Dollars :, Dollars

Arkansas (1929) i; 1.18 :; 1.52 ; 49.41 :. 52.40 :. 50.53 : 39.72
Michigan ,| :; 1.83 :; 1.87 : 49.69 : 47.93 :. 33.34 : 30.75
Girard, Pa. : 2.04 :: 2.42 : 75.53 :. 73.26 :: 44.75 :, 34.82
North East, Pa. : : 2.26 : 1*95 : 67.05 :: 63.96 .: 37.30 : 40.30
Chautauqua Co.,N.Y. : 1.78 : 1.50 : 60.59 ': 52.77 :: 46.17 :. 45.88
Finger Lakes, N.Y. ; 1.46 : 1.58 : 54.95 ': 49.77 : 52.42 :; 42.11
Niagara Co., N.Y, : 2.08 : 1.97 : 57.62 :; 49.64 : 40.66 :; 34.06

Hudson Valley,N.Y. ; 2.40 : 2.60 : 98.38 ; 88.15 : 57.80 :: 43.00

All areas (average
of averages) ; 1.88 : 1.93 : 64.15 :: 59.74 : 45.37 : 38,83

On the sniciller farms not using tractors, 57 houTvS of horse v/crk v/ere

used per acre of vineyard; but on smaller f^urms using tractors, 30 hours
of horse work and 6 hours of tractor work wore used per acre. According to

this relationship 1 hour of tractor work in the vineyard replaced more than 4
hours of horse work. On the average, it ^Tas slightly more economical to
work faiTas of less than 50 crop acres v/ithout tractors. On the smaller farms
Yiith tractors the cost for all power and labor averaged $1.47 more per crop
acre than on farms vathout tractors.

Of the 79 grov/ers who worked 50 or more acres of crop land only 14
did not ovm a tractor. On the average, these 14 growers in 1928 did not work
their farris as oconomically as did those who owned tractors. The cost per
crop acre for all po\ior and labor was §2.97 less on the larger farms where
tr^'Ctors were used than on the larger farms whore tractors were not used.

Quantity of Tillage Labor, Crape Yields, and Costs

small farms, or those -of less than 50 crop acres, were divided
into S #qpal groups, according to the labor spent per acre in tillage \iorfc.

Tillage for one group averaged 25.8 hours per aero, and for the other groi^i,

14.1 hcmra per acre, a difference of 11.7 hours, or 45 percent, (table 62.)
flllag^ costs averaged $20.39 per acre for the 25.8-hour group and ^^^13.21 for
the 14.1-hour, group. A similar comp-^rison is shown in table 62 for the
larger faa?m-s •

There. v/as no tendency for vineyard yields to be higher in those groups
where the most labor was used in tilling vineyards. Since the yields V7ere

about the sarae, probably weeds were about as well controlled in the group using
leas laher as in the group using more labor.

It is probably not so much a question of hours v/orkod as effectiveliess
of work. The smaller the v/eed plaJit the less it costs to kill it. Timeliness
in tillage operations is important as v/oll as using to the maximum degree,
those tillage tools that are most effective and economical in killing w^eds*

Those tools seem to be the harrov/ and disk.
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Use of Tractors "and Horses, Ghautauq"ua-Erie Farms

A majority of the growers interviewed in Chautauqua Co., N.Y., and
•Erie Gov, Pa •,, who wor~ked less than 50 crop acres did not use tractors* Four
fifths of the growers wori^ing 50 crop acres or more used tractors • (table 61.)

Table 61>— Power costs on small and large famis, with and- wi thout
tractors, Ghautauqua-Ei*ie vineyards, 1928

fariTis of* less than:Farms of 50 crop
'

;
•

50'. crop acres : acres. or more
Item"

[
No '

: No :

i

tractor: Tractor ":'tractor: Tractor

Farms - • numb(^ ^1 'e? :

" 50 : 14 : 65

Crop acreage per farm:
Vineyard acres ; ; 15 ; 17 : 38 : 36

Other crops do : 13 : 15 : 27 : 50
Total " . do ',28

: 32 : 65 : 86

Grape yields per acre tons : 2.0 : "1.9 •; 1.7 : 1.8

Horse work: '

•

Horses per farm number :

'

1.9 : 1.4 :; 3.0 :

'. 2.5

Horse wor-k per farm per year :•

Vineyard hours : 855 :; 504 ;; 1,753 : 987

Other work
.

do . :

'do :

hours '
:

506 : 342 ;; 888 : 1,156
Total 1,3'61-

1! 846 ;: 2,641 : 2.143

Work per horse per year : 716 •
: 604 ;

: 880 ;: 857

Cost per honso por- year dollars- ••"
;

1^55 ;

... 149 ,

! 158 ;; 174

Cost per hour of horse vjork - cents ;
; £1»6 ; 24.7 •: 18.0 :; 20.3

Tractor work: J

Tractors per farm number : - : 1.00 : : 1.05

Tractor work pea" farm por year •

Vineyard liours : ; 107 : : 196

Other work ^ do

do

cents

; - ;
102 ; : 266

Total : 209 : - : 46S
.1 , .

Cost per hour of tractor Y/ork :
'- : 66.9 : : 61.0

Power and labor costs per farm:

Horse work dollars : S91 : 204 : 475 : 438

Tractor work
[

do
«

: 140 : : 282

Labor '

.

do
do

"do- •

*

'. 1.354 : 1,583 : 2,610 : 3,106

Total

^

: 1,645 : 1.927 : 3 ,085 : 3,826

•:' Cost pel7 crop acre '
': 58.75 : 60.22 : 47.46 : 44.49

Operator's earnings dollars B20 • 33 : -850 : -426

1/ Does not include farms ^on vEich tractors were hired.
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Table 62* *- C6mparison of the quantity of labor used in tilling

vineyards, cost of growing grapes, and yields, for small farms

and for large farms, by areas, 1928 1/

YuiwmjB

Area

Michigan
Arkansas (1929)

Pennsylvania
Ctiautauqua Co», N.Y.
Finger. Lakes, N.Y*

. Total

Small farms (less than
50 crop acres)

More tillage
Number

26

18
29
35

33
141

Less tillage
Number

• 27

18
30

36
34

145

Large farms (50 crop
acres and more)

More tillrge
Number

19
21
19

21
23

103

Less tillage
Number

20
21
19
21
22

103

Li'iBOR PSE^ iiCRE USED IN TILLING YINEYiJ^DS

Hbtira :; Hours : Hours ; Hours

Michigan :; 18.4 :; 10,5 ;: 14.8 I 9.7

Arkansas (19S9) : 25.0 :; 13.6 :; 24.4 :; 9.5

Pennsylvania ;: 20.4 ;! 12.2 :; 17.2 : 10,0

Chautauqua Co., N.Y. :; 28.4 : 15,0 ;; 21.4 ;: 12.6

Finger Lakes, N.Y. ;; . 36.7 :; 19.2 ;
'. 25.1 : 16.6

Average of averages •
: . 25.8 : 14.1 ! 20,6 ;: 11.7

. TILL.VGE COST PER ACRE

Michigan
Arkansas (1929)
Pennsylvania
Chautauqua Co.^ N.Y.
Finger Lakes, N.Y.
Average of. averages

Dollars
13.67
13.83
19.19
28.31
26.95
20.39

DolL'^rs

9.58
7.14

14.17
16.66
18.51
13.21

Dollors
11.96
11.80
16.63
18.31
19.18
15,58

Dollars
8.08
6,11

11.79
13.27
14.64
10.78

GROWING COST PER TON OF GRi>PES 2/
^ ^ ^^^ . , ..». , - - — — -

"^

Michigan
Arkansas (19E9)

Pennsylvania
Chautauqua Co, , N.Y.
Finger Lakes, N.Y.
Average of averages

Dollars
37.20
53,50
38,48
.54.08

54.87
47.63

Dollars
30.76
47.36
37.30
40.34
50.60
41*25

Dollars
32.57
37*16
45.28
45.72
42,09
40.56

Dollars
29,59
41.10
34.39
46,01
42,18
38.65

YIELD OF (SUPES P3R LCRl

Michigan .

Arkansas (1929)
Ponnsylvr.nia
Chautauqua Co., N.Y.
Finger Lakes, N.Yo,
Average of a:^oragos

Tons
1,71

2.35
1,76
1,51
1.72

Tons
1,92
1,13
2,17
1,81
1.43
1.69

Tons
1,90
1.71
1.83
1,57
1,65
1.73

Tons
1.85
1.43
2,22
1.42
1.52
1.69

1/ Vineyards wore sorted into equal groups according to the hours of labor used

per acre in tillage operations on small farms and on large farms.

2/ Does not include cost of picking and raarkoting.
mmmm
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SPR/.YHIG AND DUSTING

practices and Results

Black rot is tho most dos'tructivo fungous diser.sc of the grapo. 6/

It spreads rapidly in rainy hot v/eather. The climate in Arkansas iR especially

favorable for the spread of black rot, an-d damage from this disease was

unusually severe in ijrkansas in 1929* Excessive rains during May and Juno

interfered i?ath spraying. All but one of the vineyards studied in Arkansas

wore sprayed in 1929, and black rot ruined the crop on this 10-acre vineyard.

A grov/er caring for 60 acres of vineyard sprayed 40 acres just before the

bloom but did not spray the other 20 until 2 v/eoks later. No grapes were

harvested from these 20 acres beCsiuse of black rot. Crops from several vine-

yards were so badly damaged by black rot, that after the diseased berries were

shaken off, less than" half the crop remained and could be sold for juice

purposes only.

The diversity of Arkansas; in 1927, rocoiiunohdod that 4 sprays be made

for black rot. The first spray vras to be" applied just before the bloom; the

second spray, immediately after the bloom; the third spray, two weeks after

the second; and the foijl*th s-ray, 2 weeks aft c^r
" the third. 7/

One fifth of the vineyard acreage studied in Arkansas wa^s sprayed

oithcr 4 or 5 times in 1929. (table 63.) Tv/o sprays during the season were

more commonly applied than cither 4 or 5. Forty-five' percent of the acreage

was sprayed 3 times and 28 percent ib.s sprayed twice. Because of dry weather

during the last half of July and August the last spray was not so necessary

as it would have been if rainy weather had prevailed.

On the average, the Arkansas vineyards that received a relatively large

number of sprays produced more grapes than did those receiving feww3? sprays,

and the return per hour of labor averaged more for the vineyards that wore

sprayed 3 or more tim.es than for the vineyards sprayed 2 times or less, (tabl6 64,}

The Arkansas vineyards receiving a large number of sprays wore not cared for

^more intensively than the other vineyards as indicated by ''other growing costs'*

per acre, Tim^eliness, as well as the proper number, is absolutely essential

to the control by spraying of black rot and other diseases and insects. How-

ever , the data collected did not permit a coraparison. of the effects of timeli-

ness in spraying on yields and retuims,

A^'out one half of the vineyard acrea.^ studied in Michigan \^s sprayed

and about one third was dusted. A larger proportion of the vineyard acreage

was dusted in Michigan than in the other areas; 20 of the Michigan grcj^rs

interviewed depended entirely upon dust and 3 Michi^n graders applied both dust

and spray. However, Button 8/ found by expol^imonts at Paw Paw, Michigan, that

dusting for black rot control was less effective thoa apraying.

6/ Quaintance, A. L, and Shear, C. L, Insect and Fungous Enemies of the Grape,

U. S. Department of Agriculture, Farmor-s' Bulletin No, 1220, 1921, Revised 19^6,

7/ University of Arkansas, Extension Circul':rr 145^ 1927,

8/ Button, W, G. Grape dusting experiments, 1923. Annual report of the

Michigan State Hortic^oltural Society^ p, 154,
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Table 63, - Proportion of vineyard acreage sprayed and dusted,
by areas, 1928

: Porcontag(3 of viiiGvard

acreage tsprayer1 the : Por(rentage of vineyard
: indicated iiiunber of times acreage

Area
: Dusted

:Neither
: sprayed

: 1 : 2 : 3 : 4 : 5 ^ :Dust- : and : nor : Total
',

: ed : sprayed : dusted
: Per- : Per- ! Per- : Fer- : Per- . per- : Per- : Per- :Per-

: cent : cent : cent : cent' : cent : cent : cent ; cent ;cent

Niagara Co., N.Y.
»

: 11.0 • 4

»

: 89.0 : 100.0

Chantauqua Co», N*Y« : 23.4 : 0.2 : 0.1
1 ^

?
;^-

: 73,1 ;: 100.0

Finger Lakes, N^Y. : 26,4;> 8,4 : 0.5; : 5,0
; '

: 59.7 : 100.0

Hudson Valley, N.Y. :: 46,0;: 13.1: 0.2: ; 13,9!
'

t

; 26,8 :: 100,0

North East,Pa. : 42,9;
1

10,0: 3.7: 18.5: ; 24.9 : 100.0

Michi^n : 8.5: 19.5: 17.1: 3,3: 32.3: 3.7
'•

: 15.6 : 100,0

G-irard, Pa. : 12.4: 61,6: 4.oi 1.1: 10.1: 10.8
':

100.0

Arkansas (19S9) : 5,0: 27.9: 45.2: 17.2: ^a\ 1.3 : 100.0

All areas : 22,4: 13.4: 9,5: 2,5: 0.3: 13.5: 0.8 : 37.6 ':

100.0

About one third of the Michigan vineyards studied rjore sprayed or
dusted tv/ice, and one third, three times, during the season. Vineyards sprayed
3 or more times produced more than did vineya3?ds sprayed less than 3 times, but
on the average, the vineyards sprayed the greatest number of times were also
cared for more intensively in other ways. In 1928, the average return per hour
of labor spent on those more intensively cared-for vineyards was about the
same as the return for labor spent on the less intensively cared-for vineyards.

Only 26.9 percent of the vineyard acreage studied in Chautauqua County
was sprayed or dusted in 1928. The sprayed vineyards yielded about the some
as the vineyards that wore not sprayed. Probably the vineyards in the Chau-
tauqua-Erie belt are protected from biack rot by Lake Eric. The lake tends to
moderate the summer temperature and to keep the air consta.ntly moving.; this
dries the foliage quickly after a rain. A majority of the 'North East growers
interviewed applied one spray in 1928.

The extent of diseases and insects, as well as the effectiveness of
spraying, varies from year to year depending sanewhat upon weather conditions.
Sprays may be considored as efficient v/eapons with which to reduce or eliminate
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dnr.G^G fror, cliseases ard insects. Sons gro^^ert^- consider nn unsprr.yed vine-
yard as unnecessary a risk as an uninsured building. Avf^ilable information
for Ch^uteuqua-Erie viney-'rds for 5 years indicates that -''hether the sprayed
vineyirds yielded better thnn those f*ot spr^.yjd depended upon the season. In
1927 and again in 1928, there ros not much differ mce in yield between sprayed
and unsprnyed vineyards but in 1925 the sprayed (or dusted) vineyards yielded
about one fifth more than, neighboring vineyards not sprayed (or dusted),
(tnble 65.) For the 5-year period, 1924-1928, the nverago yields -^-ere 9
percent hi??her on the sprayed or dusted vineyqrds than on the vineyards that
^rere not sprayed or dusted.

Tr-ble 65» - Comparison of relative yields in viney^^rds not spr'^.yed or
dusted rith yields in vineyards sprayed or dusted,

Ghaut auqur. -Erie area, 1924-1928

; Yinevr,irds

: T jrcentare of average

; yield, for vineyards -
: Increase
: in yield
: in vineyards
; sprayed

Year :: N(Dt sprayed
; or dusted

Sprayed ;

or dusted :

: Not spr-tyed

1 . or dusted
: Spr^^yed ;

; or dusted '

; Humbor Number :: P jrcent :: Percent : Percent

1924 J

1925 :

1986 :

1927 :

1928 :

1 41
; 55

73

104

47 :

54 ;

71 :

71 ;

103 :

92 :

; 90 :

95 :

101 :

98 :

; 106 :

; 110 :

: 104 :

: 98 :

: 102 J

: f 14
: f 20
; f 9

: - 3

1 4-4
Average : : 95 :; 104 : f 9

In the Finger L^kes area a majority of the intervie^7ed rrorers did not
spray or dust their vineyards in 1928. Dr. Reddick ^/^ ^^riting in 1918 points
out that about 1908, end : even earlier, the grape gro^~er of Keuka Lake area
ras very proficient in the prep^^ration of Bordeaux mixture and in the operatior
of ": spraying machine,, but that since about 1910 black rot had practically
disappeared from these vineyards. Do^^ny m.ildoT^ is common in the Finger Lakes
area.

The sprayed vineyards studied about Pulteney and Naples yielded better
in 1928 than the unsprayod vineTOrds* The fev vineyards that vers sprayed in
the other Finger Isakes areas did not yield so ttbII, on the average, as the
vineyards that rere not sprayed.

Differences in climate largely explain v;hy a majority of the vineyard
acreage in Arkansas T-^as spr'^yed 3 or more times during the season ^'^hereas in
the Finger Lrkes area a majority of the vineyard acreage ^-tis neither sprR37'ed

nor dusted. Climatic conditions are m.ore favorable for grape diseases in the
Hudson Valley than in the Chautnuqua-Erie belt or in the Finger Lakes area:^
About three fourths of the vineyard acreage studied in the Hudson Valley Fas
spr^ye(^. or dusted in 1928.

9/ Roddick, Donald, Grape Spraying for Lake Keuka. Yates County Farm Bureau
NoTSp June 1918,
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Kinds of Spray Material Used

Black rot, milder, and other fungous diseases are controlled ^'^ith

Bordeaux mixture. Bordeaux ras generall^^ prepared on the farm rhere used

•

An average of 9.3 pounds of lime and an average of 8.S pounds of copper
sulphate ^^-e re added to 100 gillons of ^ater. On the average, the cost of the

lime and copper sulphate used to make 100 gallons of spray ras 72 ctots.
(table 66.)

Table 66. -- Quantity and t^bst of spray material used per 100 gallons
of spra^^, all areas, 1928 l/

» ! Cash cost of

Quantity : Price : materials per
Kind : used in 100 : per iznit : 100 gallons

gallons :
•* of SDrav

: Pounds : Cents ;; Dollars

Bordeaux (home made) a:

Lime ;t 9.3 ; :: 1.0 :; .09

Copper sulphate * 8.2 • :: 7.7 :\ .63

Total ; 17.5 :; - . ;; •72 '

Bordeaux (ready m.ixed) ;; 16,0 :; 12.8 : 2.05
Arsenate of lead :; 3.2 :

': 17.1 : :: :.55

Copper acetate ; 2.1 !

: (Pints) • ;

: 41.2 ; .87

Nicotine sulphate : 0.75 : :: 147.0 ; 1.10

1/ Arkansas, 1929.

For the last sprny of the season some of the Arkansas ^ro'-^ers used
acetate of copper instead of Bordeaux, (table 67.) On ripening fruit,

Bordeaux leaves a covering of spray rhich is objectionable.

THble 67. - Proportion of each kind of spray material used, by
. areas, 1928

Area

Percentage of

total gallons

Bordeaux Other

percentage of total gallons to
vrhich 77ere added

Nicotine
sulphate

Arsenate
of lead

Soap and other
spreaders

^Chautauqua Co., N.Y.
JTiagara Co., N.Y.
J^inger Lakes, N.Y.
lludson Valley, N.Y.
North East, Pa.
Girard, Pa.
Michigan
Arkansas, 1929

All areas

percent

100.0
100.0
100.0
98.6
95.6
92.1
98.0
89.9

Percent

1/ 1.4

2/ 4.4
3/ 7.9

4/ 2.0
5/10.1

Percent

10.4

6.4
39.1
35.7
48.4
17.4

Percent

96.9

22.8
20.7
96.2
93.2
87.7
50.7

94.4 5.6 14.7 70.4

1/ Pyrox.
^2/ Arsenate reported applied alone.

I5/ Arsenate and nicotine sulphate.

(4/ Nicotine sulphate and copper carbonate.

H/ Copper acetate.

Percent

a»0 . X,

45.9
22.7
56.8
60.3
46.7



Insects liko horry noths, flon ]>cet3.Gs, and gmpc rootworm l&eetles,
arc controlled by adding a .poison to the spray, such as arsenate of lead*
AbQuiffc 3 pounds of the powder were ad#od to 100 gallons of spray at a cost of
about 55 cents • An arseriical poison \7as gonqraily added to the Boi^ieaux spraj^

in the Chautauqua-Erie ^*€ipe bolt and in Michigan • It \7as used in about half
the quantity of spray material applied in ilrkansas*

Soap is* added to, increase the spreading and adhesive qualities of the
spray as well as a contact insecticide and was used in over one half the spray
material applied in the. Michigan and Arkansas vineyards. '

.

Nicotine is principally used for the control of thq grape-leaf hopper.
An average cf three fourths' of a pint of nicotine sulphate was added to 1#0
gallons of spray at a cost of §1»10. No nicotine v;as used on ginpes by the
growers interviewed in ilrlcamsas. Nicotine. was used in almost half the spray
material applied to the Girard vineyards.

Time cf Spraying or Busting

About 60 percent of the spraying in the New York and Pennsylvania vine*

yards v;as done in July, and abaut tv/ice as much in the first half as in the
last half of July, (table 68.)

Table 68, - Number of vineyards for \7hich spraying or dusting was
reported during indicated week, 19^8

Month
Week of
month

New York Pennsylvania Michis-ane>*

Arkan sas

(1929)

Marcli

April

May

Juno

July

August

September
Total 1/

3rd
1st
2nd
3rd
4th
1st
2nd
3rd
4th
1st
2nd
3rd
4th
l3t.

2n^
3rd
4th
1st
2nd
3rd
4th

Number

2

2

9

7

10
8
20
53
14
10
5

4
1

Number

97

8
5

G
25
11
14
5
7

2

2
1
.2

49

Nui^-ber

1
2

2

28
36
29

19
26
18
12
5

7

4

81-

NuBfcer

1
6

5

2

25
27
23
26
17
25
23
10
14
9

6

1

72

1/ Includes all vineyards for which the week and month of each application odP

spray or dust v/ere reported^
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Most of tiiG spraying in MicMgr.n in 1928 occurred from June""l to the

middle of July, more vincyru^ds being sprcyod in June then in July,

In Arkansas the amount of spraying continued at about tho same rate

from the last week in April to tho second week in June. T\Tonty-six Arkansas

vineyards were sprayed only once or tvace during tho season; 18 of these

vineyards wore sprayed before the bloom, or not later than the middle of Ivliay,

and 8 were not sprayed until after the bloom, or until after the middle of

May. The vineyards sprayed before the bloom period produced, on the average,

about twice as man^^ grapes as did those spr-ayed for tho first time during

the season after the bloom. In 1929 in ^Irkansas , it was important to apply

the first spray before the bloom.

Spraying and Dusting Costs

The cost of spraying an acre once varied from an average of $3 in the

Finger Lakes area to $8.77 in tho Hudson Yalloy area, the average for all

areas being -64:. 68. (table 69.) Usually about one third of the cost was for

spray materials. Only o0.54 worth of spray material was applied per acre for

one spraying in tho Finger Lakes aroqs compared vath an average of over $E

per acre for vineyards studied at North East, Pa,, and in Chautauqua County

and tho Hudson Yalloy.

Tho cost for tho use of the sprayor in. rxv^lying one spray averaged over

ti>l per acre. Tho labor cost w.s usually more than $1 per acre for applying

one spray, and tho povjor to haul tho sprryor cost an average of$0.56 per aero

Forty -three of tho growers interviewed hired sprayers and 12 hired

dusters, (table 70.) The total cost of spraying an acre of vineyard once was

less, on the average, with hired than v/ith owned nr^chines, (tabio 71.) Most

farmers who hired sprayers had a small acreage of vineyrrd and orchard. Hir-

ing a sprayer is aomotimes a cheap way of getting a small vineyard and

orchard sprayed. Hovjovor, timeliness is sometimes of prime importance and

if tho sprayor cannot be hired \7hen needed most, dcpcndenQe on hiring a
sprayor may prove veiy costly. Some growers reduce the expense of spraying

by owning a sprayer in partnership with a neighbor.

Ten iiTkansas grovrers used, in 1929, hand-pump outfits to S2:r^ay their

vineyards. Those usually included a barrel v/ith a capacity of 50 gallons.

On tho average, Arkansas gravers with hand-pump outfits applied about half

as much spray per aero of vineyard as v/as applied v/hen pov/er outfits were

used. No doubt tho foliage was bettor covered v;ith spray when api^liod v:ith

high-pressure pov:Br outfits.

The hand-pump sprayers were much cheaper to maintain, but more labor

v:as used in spraying an aero with hand pump than with power sprayers. The

total cost of applying one spray per acre was only 51 cents less with hand^

pumps than' with poT;er sprayers.
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Table 70. - N'mber of sprcyors and dusters of indicated kind on farms
studied, by areas, 19S8 1/

Sprayers used in vineyards : Spray-:
ers on:

farm :

but noi:

Dusters useeI in : Dus ters

Ovmod ^:Hired :

": for :

: vine- :

vineyard£ on
*" Owned : Hired :

, for :

faiia

iir oa : but not

PoT7er !.Trac- :

tion :

. Hand : yr.rd :

: use :

used in:

vine- :

Power: Han.d :.vino- :

. yard :

used in
vine-

vard : use ; yards

;Number:.Number:;Nuiubei»:Number:.Number; Numbcr : Number :;Number;.Number

Niagara Co*,N.Y.:
Chautauqua Go.,N.Y:

Finger Lakes ,N.Y:

Fudson YaHqy^^Y,
Pennsylvania i

MicMgan
Arkansas (1929)

2 :

23 :

, 13 :

: 19 :

; 51

: 47 :

: 67 :

2 :

. 14 :

: 1 :

; 1

1
; 2

: 2

: 10

: 2 :

5 :

: 11 :

: 12
: 13

: 3 :

; 22 ;

. 23 :

: 7 :

: 9 ;

! 8 :

: 1 •

; 4 J

1 ;

; 6 :

: 16 ;

; 3

; 6

; 1
: 6

: 6

: 1
: 5

: 2
: 1
: 4

Total : 222 : 18 i 15 : 43 : 73 : 27 ;! 10 : 12 : 13

l/ SoBie sprayers and (iistors were ov/nod jointly by 2 growers • Each share of a

sprayer or duster reported in the study v/as counted as one machine, except where
records were obtained from both owners of the machine.

Traction sprayers were also cheaper to 'operate than power sprayers.

Inventory values for traction sx.raycrs averaged but §47 per machine compared

witji |226 for power sprayers (table 72«) In the Finger Lakes area an applica-

tion of spray was applied with traction sprayers for 75 cents less per acre than

v;ith power sprayers, but only one half as raich spray was applied per adre with
the traction outfit. Most of the traction sprayers were over 20 years old and

no now traction sprayer had been purchased since 1919 by the growers interviewed

in the Finger Lakes area.

On the average, in Michigan in 1928, it cost about $1.20 less per acre

to dust once than to spray once* Michigan f^rov/ors dusted 3.7 acres in about

the. time required to spray one aero. One important advantage that dusters have

over sprayers is that a dustdr will cover a vineyard in much less time than a

sprayer; this probably explains why so many of the Icrgcr x^ineyards in

Michigan were dusted. Michigan gj^owers that reported dusters had, on the aver-

age, 37.5 acres of vineyard and 5.2 acres of orchard. Michigan grtDwers having

one sprayer or a share interest in one sprayer had an average of about 22 acres

of vineyard and 7 acres of orchaxd. '

Most of the growers' interviewed having a sprayer or duster owned but 1
machine. Seven Arkansas growers had moro than 1 sprayer; the average number

w\as 3. These 7 farms had an average of 50 acres of vineyard and 76 acres of

orch^^rd, or for each sprayer an average of 16 acres of vineyard and 24 acres

of orchard, (table 73»j In areas where the tim.e of applying the vineyard spray

is less exacting than in Arkansas, a much larger grape acreage is cared for per

sprayer. Th.us in the Chautauqua-Erie belt and in the Finger Lakes area where

vineyards, if" sprayed, are usually sprayed but once during the season, the

farmers having one ^power sprayer had on tiie average about 30 acres of vineyard

and 12 acres of orchard*
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Tablo 72# - Machine cost of using power sprayer?, power dusters, and
traction Sprayers, all areas, 19S8 1/

Item •
- :

.
' Power : Power

•

: Traction
. sprayers ;: dusters ;: sprayers

Sprayers and dusters at end
of year number

;: 217 :: 25 :; 18

Season* s use per machihe :

" »

Vineyard . . hours :; .5.3 :
. ...31 . ! , 32

Other do :; 67 ;: 9 ; 6.

Total . . ;: . 120 .;i 40 : 38

Inventory value of maphine at
. . . :

end of year dollars: 226 ;; 243 : 47
Costs per season, per machine :

Depreciation 2/ do j: 33 :; 34 : 4
Repairs, .. do . . :; .12 ;; ... 2 : 1
G-as do :; 7 : 2 ; -
Oil do : 2 ;1 1 ; ~
Interest do '

; 15 .;; 16 :; 3-

Other 3/ do : 8 :: 6 : : 1
,
Total . ;; . 77 . .!: ..6.1.. : . . .9

Cost of Ilia chine per hour ; '

of use do '

;

; 0.G4 ; 1*52 :; 0.24

1/ Ai-kansas, 1929,.

2/ Depreciation; the value of a machine at the end of the year was subtracted
from its-ralue at the beginning of the year or from its cost price if bought
during the year.

3/ Information..was obtained from .the .grower. cynccrn.ing de.preciatipn, repairs,
gas, oil, and interest, -and those costs were assua!.od to ruprosent 90 p.ercont
of the. total, the other 10 percent T|as assumed to cover the cost of housing
machine and the use of farm labor in repairing and caring for mnchino.
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Machine Cost of Using Power Sprayers

On an average, power sprayers were used the greatest number of hours

per season, in Arkansas, or 176 hours, and the least number in Michigan, or

76 hours* (table 74.)

Orowers inventoried their sprayers at the end of 1928 at an average

of ;^264 in Pennsylvania and $210 in Michi^n. The average cost of operat-

ing sprayers for the year amounted to about one third of the inventory value

Gas and oil expense was a small part of the cost, varying from an average

of §5 per prayer for Michigiin to §14 for Arkansas Depreciation was the

largest cost item and varied from an average of $29 per machine for Michi^n
to $41 for Pennsylvania •

• •

Table 74* - Machine cost of using power sprayers used in vineyards,

by States, 1928 1/ .

Item

Sprayers, end of yoar number

Season^s use per sprayer
Vineyard hoiors

Other do

Total do

Inventory value of sprayer
at end of year

Cost per season,per
Depreciation 2/
Repairs
Ga.s

Oil
Interest
Other 8/mm

Total

Cost of sprayecT operation
por hour

dollars
sprayer

do
do
do

do
do
do
do

do

New York

57

32
84.

116

222

32
10
6

2

14
7

71

0.61

Penn-
sylvania

50

42
45
87

264

41
6

5

1
15
8
76

0.87

Michigan

43

53
25
78

2in

29

13
4
1

16
7

70

0.90

Arkansas
(1929)

67

76
100
176

211

31
19
11
3

17
9

90

0,51

171/ Number of spray€H*s at end of year: Number of differout machineH,for

which cost data \7orG complete. Any sprayor or duster orned jointly;
*

"

farmer not included in this study -^ms counted as one iffia3hine.

2/ See footnotes 2 and 3, Table 72.

tftmnimmmD

wL'Wix a

On an average, depreciation costs decreased as the age of the sprayer

increased. The depreciation during the first or second year the sprayer

was used averagedabout $75 per season. About half as much, or $37, Fas the

yearly depreciation of sprayers that had been used six seasons. In 1928,

depreciation averaged only $18 for machines bought before 1922. (table 75.)
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Table 75. - Number and value of power sprayers that were purchased new
in thf:

Year
purchased 1/

Prior to 1922
1922
1923
1924
1925
1926
1927
1928

New
sprayers
purchased
mill »n i i IH i l l. .Il l 1 1 I

Number

21

24
28
29

23
9
9-

year indicated, sprayers for all areas combined,
1928

•t. tm ii M> III .I *i ii n I

Initial
cost
per
jprayer

Dollars

372
451
504
469
463

576
641

Inventory value per
sprayer in 1928

m mti^mm-' i i

" n » i i«i» iil i i>piHJ»i
ii iii iW iilii m il n «

Beginning
of year

ulillWin l i liil milt *iill I

DolJ.ars

170
125
292
274
259
355
451
641

End of

year

2/

Dollars

152
156
255
238
212
313
376
565

Depreciation
in 1928

Dollars

18
39
37
36
47
42
75

76

1/ The Arkansas data were for 1929 and the other data were for 1928, and the

Arkansas sprayers purchased in 1929 were included v/ith the s-pTBYevs purchased
in the other areas in 1928, etc#

2/ Average cost of sprayers purchased during the year*

•wMtaM

The average price paid for nev; sprayers bought before 1922 was $372

•

Prices paid for sprayers tended to increase fi-*om 1922 to 1928, the average for

1928 being ^641. (table 75.) The sprayers bought in 1928 were genexally of

larger size than those bought prior to 1922

•

Not taking into account the quality of spraying, the old sprayers were

operated more economically than the new ones. The average cost per hour of

use for the sprayer's purclaased new in 1927 and 1928 v/as $1*15 compared with

% .77 per hour for sprayers that were purchased new during 1924, 1925, and 1926*

The older sprayers were operated more economically in 1928 because the depre-

ciation,, interest and repair costs amounted to only $68 per machine compared
with fl06 for the newer machines.

More was spent for repairs on the oldest machines than on the newest

machines but depreication and interest were less on the oldest sprayers^
On the average, the oldest machines were used more hours during the season

than the newest machines viero used, and the cost par hour for the oldest ma-

chines averaged but 62 cents, as compared v/ith a cost of $1.15 per hour for

the nev/est machines, (table 7S.

)

Arkansas grape grov:ers more frequently bought used pprayers than did

growers in the other States. Dealers probabl^^ traded with the apple grov/ers,

aev/ sprayers for old ones, and sold the old sprayers to gis^pe growers. On

Arkansas farms where dprayers were used less than 130 hours during the season,

only about one half of the sprayers had been p^orchased when new. (table 77.)

The price paid for the used machines was about one third of the price paid for

the new sprayers. The taaichine cost per hour of use to those vrho purchased

used sprciyers was about one hMf as much as the cost to those who had purchased

new machines. Most of the growers who had more than- 100 hours of work ^o^^a

sprayer during the year purchased their machines when they were new.
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Table 76. - Machine cost of using powc^r sprayers that were purchased

new by the 1928 owier, by ago classes, all orecs 1/

Item

Sprayers

Season*s use, :1928

number

hours

Initial cost ; dollars
Inventory value at ciid of

1928 season i do

Cost during se.ason

Gas and oil .

Repairs
Depreciation
Interest
Other

Total

Cost per hour of us e

do
do

do
do
do
do

-do

prior to

1924

Power sprayer purchased -

57

147

444

196

14
23
30
15
9

91

0.6S

1924-1926

71

111

474

255

8
9

41
18
10
86

0,77

1927-1928

18

11*

609

471

7

7

75

24
13

126

1.15

1/ Data for Arkansas worej tr.ken for ayoar Ir.ter than data for tho other areas,

and tho power sprayers purchasod in Arkansas in 1924 were included in the age

group, prior to 1924; the years ^1925-1927 in the ago group, 1924-1926; the

years 1928-1929 in the ago group ^ 19 27-1928,

Tahle 77. - Machine cost of using power sprayers that wore purchased

- ,. "as. new and as used machines , Ai'kansas sprayers, 1929

SprayerB uf;ed less than: Sprr.yers used 100 hours or

100 hours c

Purchased;
lui'lnt- season:

Purchaaed as:

more during season

Item Purchased: Purchased as

Tfhen new ; used machine: when new : used matbino

Sprayers number: 12 : 12 : 24 : 5

Season* s use, 1929 hours :; 57 :; 56 ,

' : 283 : 204

Initial cost dollars;; 46.0 ;: 143 ! 517 : 191
Inventory value at 'end of

1929 season do
: 233 :; lit?

'
•

: 264 ;; 138

Cost during season-
. , ,

'
'

. •

G-as and oil do ;l 4 ' 4 ' 29 12

Repairs do : 5 : 13 : 31 : 25

Depreci?iition do : 37 ;: 7 : 50 : 2

Interest do : 20 : 9 : 22 : 11

Other "do

do

do

: 7 : 3 : 15 : 7
' Total : 73 : 36 147 : 57

XJost per hour of use : 1.28 0.64 : 0,52 0.28
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Size of sprayer v/as associated with the season^s total spraying work.
On an average, sprayars of 200 gallons capacity were used 187 hours during
the season whereas sprayers of 50 to 100 gallons capacity v/ere used only 69

hours, (table 78.) Although, it usually took longer to spray an acre' of
grapes with the Larger outfits than with the smaller ones , about twice an
much spray was applied per acre per application v/ith the larger outfits.

Table 78. - Size of power sprayers used in vine^^ards , and cost factors,
by States, 1928

TOWB SPRAYERS
Approximate capacity
of sprayor (gallons) Nov7 York

Pennsyl-
vania Michigan

Arkansas
(1929) Total

50

100
150
200 and more

Total

Number
5

18
18
13

Number

5

18
36

Number

18
3

Number
1

a

15
43

Number
6

53
6P

85
—

«

»»' » I

:/_ 49 43 67 S13

USE OF SPRAYEa
-

PIIRDTG SEASON (VINEYARD AND CQRCIiARD WORK)

50 to 100
150
200 and more

Averaflie

Hours
61
77

263
115

Hours
67

75
loo-
se

Hours
78
70

130
76

Hours
70

104
220
175

Hours
6P

eo
187
120

mCHINE COST OE USING SPRAYMIFOR SEASON (VINEYARD AND ORCHARD WORK)
, Dollars :. Dollars I Dollars :; Dollars : Dollars

50 to 100 : 46 : 43 ;: 75 :

:

: 29 • 54
150 ;: 61 :: 67 !; 60 1: 49 : 60
200 and more ;: 129 ; 89 ;: 88 :i 116 109

Average ;: 71 :; 76 ; 70 :; 90 : 78

SPRAY LIATERIAL PER ACRE OF (Sl&PES (ONE APPLICATION)
: Gallons ;; Gallons ; Gallons ; Gallons ;; Gallons

50 to 100 : 81 ;: 75 :: 86 ;: 76 ;; 82
150 ;' 155 :: 118 i; 63 :; 99 ;; 105
200 and more : 265 i; 115 !; 129 :; 184 ;! 164

Average :: 148 : 112 :; 88 : 155 ;1 125

TOTAL SPRAYING COST PER ACRE- OF fl'iiiPES (ONE- APPLICATION) 3/
: Dollars : Dollars :, Dollars : Dollars ; Dollars

50 to 100 :: 4.95 { 4.59 !! 4.16 !; 3.31 !:
4.25

150 iI 7,24 : 5.68 ;: 3.13 !; 4,00 ;: 4.53
200 and more •

Averap:e
: 7.72 : 5,S2 i 4;Q8 :: 5.56 :; 5.57
: 6.39 : 5,30 ; 3.75 : 5.01 : 4.91

~--r -, I I I I..
--^

II

-
I . .

. I ri III i i ... I

1/ Does not include 3 sprayers for which detailed information was incomplete.
2/ Does not include 1 sprayer for which detailed infoinmation was incomplete
3/ Includes cost of materials , labor, power, use of sprayer, etc.
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The cost per hour for the use of a sprayer v/as largely determined by

the' number of hours the sprayer livfis used during the season. About 3 sprayers

out of 10 were used less than 50 hours during the season, averaging 30 hours.

The cost per hour for these spi'ayers avoraged $1.70. (table 79.) Twenty-
BB'v^en percent of the sprayers were used 150 hours and more, averaging 279

hours per season, and the cost per' hour for these s-prcycTs was only 44 cents.

Sprayers which were used 279 hours, did twice as much orchard as vineyard work.

Many of the large sprayers would not have been o\7ned on these farms except for

T-he orchards.

Table 79. - Relation between hoiirs thct power sprayer v/as used during
season and cost of use, data combined for all areas, 1928 1/

Item

Sprayers number

Season's use per sprayer
Vineyard hours
Other do

Total

Inventory value of sprayer

at end of year dollars
Cost per season, per sprayer

Dopreication dollars
Repairs do
G-as do
Gil do
Interest do
Other do

Total

Cost of sprayer per hour do
-II I

. m iii.ii iiTr i, 111 M ill I !
I

iiif- ii«i I » ! ..Ill ) mm ii. ii.ii

1/ Arkansas, 1929.

Sprayer used -
11 ' ! , '*

OSS than
50 hours

64

25
5

30

E13

27

4
2

13
5

51

17«»

50 to 99

hoiors

70

44
24

68

209

29
7

4
1

14

61

0,90

100 to 149
hours

23

59
57

116

215

34
14
6

1
16
8

79

0.68

150 hours
and more

60

89
190

279

265

44
26

17
5

19
12

123

0.44

Spraying and Dusting .CroT.'s

Three fourths of the vineyard spraying in Arkansas v;as done vath a

crev; of 3 men, usually 2 men T<'ho folloved the machine, each directing a nozzle

at the end of a long hose, and a driver. The trailer system was also generally

follov;ed in Hudson Valley, where 78 percent of the spraying was done with a

crew of 3 men or more, (table 80.) In Michigan ever one half of the spraying

of vineyards v/as done xiiVa. one man to the outfit, Nozzels v;ore fastened to a

frame on the side and rear of the machine. In the remaining areas, 2 men were

more commonly used with a sprr.yer than any other number.
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Tahle 80, - Proportion of power sprgcying and'dusting done with indicated
;

' number of men in crew,,
"

by areas , 1928
: Percentage of acreage covered by : Crow
: indicated .number of men in cre"v7 : not

: ro- : Total
: Acreage

Area' * < • '

: : 4 or : covered
i 1 : 2 : 3 : more : ported : 1/
:Percent:Percent : Percent: Percent:iPcrcent : Percent : Acres

Spraying: • •
• •

»

Arkansas (1929) : 2,1 : 15.7 : 76.6 ; 5.2 :; 0,4 : 100.0 : 2998
Michi^n : 56.8 : 36.9 •

: 4^3 : 2,0 ; .
; 100, '

; 2968
North East, Pa.. r 21,1 :• 67.6 : 9,0 : 2,3 : *"

. 4
; 100,0 ;: 1498

Grirard, Pa. : 4,5 ^-86,1 :; 4.3 : - ; : 5.1 : . 100,0 !: 603
Chautauqua Co.,N.Y .: 37. C) : 45,? ;

, 16.2 : -
, : • 100,0 : 582

Fingor Lakes; N»Y. : 9.0 •••69.2
; 21.8 ; - '

:
'

• •• : 100,0 : 761
Hudson Valley^ N.Y.

, : - : 21.5 : 60.2 : 18,3 : 100.0 : 252
Niagara Co., N.Y.' : ; - :100.0- :

: 24.6- :. 41.0; :

- : - , : * 100,0 : 21
All areqs • 31.0 : 3.0 ; : 0.4: ; 100,0 : 9683

Dusting: • • '* •
• •• ' •

: f

-*;.. t •

•
- •

Micligan : 88.3' : 11.7 : — ' : — : • 100,0 : 1917 .

ChautauQUa-Erie .; 55.4- : 26,8- : .17.8 '
: . - ' :

*
• 100.0 : 709

1/ Example: 35 acres sprayod or* dusted B times was coiin tod as 50 acres; sprayed "

or dusted 3 times, as 75 acres, 'etc.

In each of the areas; except Girard, most of the spraying of vineyards
v/as done with 2 horses.' In airdrd, 71 percent of \ the 'spraying v/as done with
tractors, (table 81.) In the^Finger Lakes areciiabout 30 percent of the spray-
ing was done ¥/ith 1 horse. 'Dusting 'of vineyards was usually done with 1 man
and 2 horses.

Table 81. - Relative importance of different kinds and units of power
used in hauling pov/er sprayers and power 'dusters in vineyards, by areas, 1928
"

'

* I
inTirf I

ll I irrii i M l I < i I I

,
lirrn , m,

, » n, I I ti H I I iiii II
I iY i» II I

.

i f 11 ^11 1.11 i >n I III
I
iMdCii—i»»—IP——

^

:Percentage of vineyard ': Percentage of
;

: acreage covered by Indi-: vineyard acreage
Kind and area *:cated nxmber of horses ": covered' by-——,«——rw—^pi——«— II I I III n iii

_
i——i^«—i.—»—.——i,»Mi, — „

_ ., J, ji 111
-

.

: : ': 3 or : :' Power
1 '": 2 ': more ':Tractor :rep.ofted

0.4

:Porcont:Per'cent:Per'cent :Percont: Percent
Sprayer: : -. •. '. .'

Arkansas (1929) : l.i •': 92.7 ': 1,3 ':

Michigan : 1.3 : 94,2 : 0.9 •;

Forth East, Pa. : •: 76.4 •; :

airard, Pa. :
•

: 24.2 : :

,Chautauqua Co.,N.Y. . • .- 88wi > -- :- -
i

Eingor Lakes ,N.Y.
Hudson Valley,N.Y
Niagara Co>, N.Y.

All areas

29.8
2,8

50.7
80.2
100.0

4.5 :

3.6 :

23.6 ;
70.7 :;

Jt-ju^^ :

19.5 :

4

5,9 :2/ll.l

5.1

3,2 82.5

2,6
2,1

Duster:

Michigan '

;

Ghautauqua->Erie^ «*

1/Example: 25 acres
sprayecl/3 t-xmos, as 75 aorea
£/ Auto and truck.

0.7 12,9 0.7

93.5
84.8

3,9
13.1

Total

Percent

100.0
100.0
100,0
100,0
100.0
100.0

.100.0
100,0

100.0

100.0
100,0

Acreage
covered

1/

Acres

.
2998
2968
1498
603
582
761
252
31

9683

1917
709

sprayed or dusted 2 times was counted as 50 acres;
, etc.



Increasing the number of men per crew usually inci*et3ae(i the cost of

spraying. Thus, increasing the number of men from 1 to 2, increased the cost
of spraying per acre 74 cents in Michigan and 80 cents in the Chautauqua-Erie

belt, (table 82«) This comparison is of cost alone and does not consider the

effectiveness 7/ith which the spray v/as applied. More spray was applied per

acre and the foliage was probably more effectively covered with the larger out-

fitsi

Table 82 • - Cost per acre of vineyard for applying one spray or dust

with indicated crew, by areas, 1928

:Vine- ;

; Amcunt ;

; applied'
;TiBie to :

; cover ;

Cost per acre

Kind, area and cve\r Man
. : Motive ;; Ma- : Total

;
yards ; per aero;;tno. acre: labor : power : chine :

,
1/,.,

Numbei'

:

Ballons

;

. Hours : Dollars:Dollars

:

Dollars

;

Dollars

Power sprayer j

Arkansas (1929) :

2 men-S horses :; 8 : 101 ! 1,5 i 0,74 : 0,43 : 1.02 : 2.19

5 men-2 horses j 49 : 166 :
.
2,0 : 1.36 ; ,56 : 1,10 : 3,02

Michigan ;

1 man--2 horses : 30 : 81 : 0.9 : .43 : .39 : 1.11 : 1.93

2 men-2 horses : 19 ' 99
'• 1.2 : 1,04 : .57 : 1.06 : 2.67

3 to 5 men - 2 to:

3 horses : 5 i 125 11 1,4 : 1,97 i ,48 : 1,28 : 3.73

Ghautauqua-Erie : i

1 man-2 horses :: 22 i 113 :• 1.4 : ,80 : ,49 : 1.58 : 2,87

2 men-2 horses : 31 : 149 : 1,4 : 1.26 : .79 : 1.62 : 3,67

3 men-2 horses :; 10 : 97 ; 1.4 : 1,90 : .61 : 1,10 : 3,61

1 to 2 men-tracto2? 18 ; 117 i 0,8 : ,85 : .63 : ,97 : 2,45

Hudsnn Valley :

3 men-2 horses :: 7 : 142 ;, 2,0 ;; 2,57 = 1.04 !1 1,17 : 4,78

Finger Lakes :

• * *

• • *

1 to 3 men-1 to :

2 horses i 11 : 70 '. 1.1
'.

• 1,09 . .42 •
; 1,19 ;; 2,70

Traction sprayer :
1

Finger feikes c :

1 to 2 ^men- 1 to -

2 horses • 14 : 42 : 1,6 : 1.25 • .,48' • .35 t 2*06

Power duster ;
1

Michigan : (PcunsfB)

1 man-2 horses : 17 ' ^16 : 0,4 • ,17 ': ,13 : .51 : .81

Chautauqiua-Erie « ' A ^

1 man-2 horses .. : 5 : 21 : 0.5 : .21 : .28 • .92 : 1.4:1

2 men-2 horses : 5 : 27 : 0.3 . :
" .23 .18'

: .71 : 1*12

1/ Does not include cost of material

In the Chautuuqua-Erio area 18 vineyards werd sprayed with a tractor-

draY/n outfit, it required less" time per' acre, on the. average, • to spray these-

vine^^ards with a ttactor-drawn outfit than it did other vineyards in the

Chautauqua-Erie area whore horses were used to haul the sprayer. The total cost

of spraying an acre of vineyard onoe averaged less for the tractor-drawn than .

.

for the horse-drawn sprayers.
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The avorago spraying and dusting coats per acre, "by areas, for all
vineyards included in the study, varied from an average of $13.72 per acre for
vineyards studied in Arkansas to 44 coats per acre for Vineyards studied in

Niagfira County, N".Y* (table 83.) The lower area costs per acre are due in
large part to the fact that nuch of the acrea{^o was not sprayed or dusted.
The averages were obtained by dividing the total cost of spraying or dusting
the vineyards studied by the total acreage of vineyards. The spraying and
dusting costs for la'kansas in 1929 amounted to 22.0 percent of the total cost
of growing grapes. Tlio cost of growing gi'apos did not include the cost of

harvesting and marketing. In Michigan the spraying and dusting costs amcunted
to 11.2 percent and in Girard to 9.7 percent of the total grov/ing costs.

?n an average, for the vineyards studied in Chautauqua County, N#Y#, and

in the Finger Lakes area the spraying and dusting costs were less than $2,000

per acre and amounted to less than 3 percent of the total cost of grov/inggrapes*

^n the average, about one third of the cost of spraying and rttisting wis
for labor and for horse and tractor vzork. The cost of the dust and spray ma-
materials applied to vineyards amounted to a little more than one third, and
the use of the sprayer, duster and other tools, to somewhat less than one third

of the total dusting and spraying costb* Another item of cost ?/as interest en

the spraying and dusting costs which vai*ied'from c.n average of 1 cent an acre
for Niagara County to 27 cents for Arkansas

Table 83. - Average cost per acre for spraying and dusting vineyards,
by areas, 1928 1/

Spraying and dusting costs per acre Percent-

:Horse : Sprayer: ;
age of

Area : : and : and :!'^thor : Ma- :: Inter-: total

Labor : tractor: duster : tofels : terials: est : Total: growing

: \/ork : cost

Dolls.: Dolls.: Dolls. -.Dolls.: Dolls .

:

Dolls.: Delia: Percent

Arkansas (1929) : 3.98 : 1.62 :, 2.89 ; .38:. 4.58 :; .37 : 13.72:: 22.8

Girard, Pa. : 1.28 : 1.01 :. 2.56 : .35:. 3.09 :. .26 :. 8.55:. 9.7

Hudson Valley, N.Y. : 2.82 : .69 ;: .91 : .30:: 2.08 :. .20 :. 7.00: 5.3

Michigan : 1.06 : .65 ;; 1.71 : .261. 2.71 : .22 :: 6.61:; 11.2
Horth East, Pa. :: .90 S .52 .: 1.05 : .23:; 2.13 :; .16 :; 4.99': 6.E

Chautauqua Cn,,N.Y. :: .41 : .22 :; .52 : .08-; .63 :; .05 '
: lo91:; 2.6

finger Lakes, N.Y. :: #53 : .19 :; .37 : .07:: #32 :; .04 •
: 1.52:: 2.2.

Niagara Co., N.Y. ; .14 : .03 : .10 : .02:; .14 : .01 :I .44:: 0.6

All vineyards : 1.14 : .55 : 1.19 : .19 I 1*B7 : .14 :: 5.08 : 7.0

1/ Area averages obtj:;inod by dividing total si>rayinf; and diisting <3 0StS 1for vine-

yards studied in an 'area by the tot al acreaifee of t]\xo viney?ards.
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