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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*



75.

cd

CO
C\2

O^

d
•H

CD

^^

al

>>

?>

rt
•H

o
m
:^

w
0)

•H

o
cd

a
Kl

43
'H
u
-p
:::<

o

W
rl

-̂P
•H

CO

•H
«M

o
>>
ca
^1

CO

o

o

Cd

P.

o
o

I

Cd

Eh

W CO

:^ PI
^Cl O © Id

•H ^ P-\

Pi P' o '
ci-

o CO Cd <i~» >-.

Cd rH ,,v.i-i

fn P. P-. p>

P, P<

CO Cd

^1

3

CO

P^ rH.^ Ph ;-h

CO a:) a^' o
P~i 'H p. cd

r i Pi

d p o
-p CO cd
o o

I

•H O

P^ P
Eh o ?H A p, c[1

G) cd o
P.

o
cd.

Pi

o

o
•r-J

P
o

P P.
r! Cd

O Pi

^ 0)

<5i P,

Pi-

ed

P^

O

cr/

rH

Cd

p:
CO

P>
^H CO

o ::$

CD

o
Eh

CO

P^

cd

I—

I

O
n

CO

o

CO

o
rHH
Cd

p:
•H P
O O
cd o

fe---,

iHl CO

PA cd

C r-i

CO r^
CD O

ph ojn
CO

0)

CO
• Pi Pi

d p ^^

O P*' ^^ Q)
<0 fe>: ^1 P
cd ?.i o m
(D CO J^^i P

rH
CO M
CO 'H O CO

IT) CO P

I CO

P! Pi

•H Cd

> >5

P
•H
<;h

rnv iP
d P5
5] o

a^ «V-J

^^ c
P
<i^ T^

d

CO

p

o

a
o
r-^

rH
Cd

O
P

rH 0> O
• « •

W OJ t^';

00 ^< <^ CV2

• •

W rH

E:C' Cvi O C> O 0^
• • • • • •

H H rH H r-\

O^ CO rH
00 to ID

• • •

O rH H

^;J^ Ck2 Oi Oi
o Oi CO o
• • • •

ca rH rH r-^

CO O lO to
o rH ^ o

• • . • •
q:^ C\2 r-\ C^J

lO C rH
r-t lO O
• • •

to ^ in

Oi (XL '^ O
ST^ £> • ^ 0>
. • • • .•

to to
.

C\2 (X

CO r^ ID Oi
o> l> 00 00
• • • •

^' LO to to

to lO
• •

to C\i

•X) 00 H
• • •

to CN ^
CD 'X) ^ O
• • • •

H rH rH

i-i CO
• •

C\3 CNJ

O sl< LO
O C> IQ
rH rH

(0

Oi rH rr:< CO CO
CJ> O^ j::^ rH rH

O

_2 ^ -^

'Ij Oi C\i
r-T J

O

i3

P

Q

o
rH

Cd

LO
to

H O I CD C ID
LO

C\2

o to
00

I CO I o lO o

I O O
lO o

02

o o
Lc:) o
rH rH

I I o o
O LO
CV2 r-\

I i o oO lO

to o sr^

rH rH to

Ti Id Tij

Q) Ci' (0

P P P
•H & f5^ o o

Cv^ r-\ LO lO
rH •^ rH

Id t:- n:1 T.^

(1^

P P P P
•H p '-^. •H
^ O b rP

S O 0^

T' -d •t:1 rd

P P P d
•H P •H {:-

rP O ^ O

c\2 to

M

CO

p
g.^

>• f

en CO w
,->-. P P P
04 Pi Ci)

03 >: OJ >.
O^ ro CO
r-1 P p. p
•*—

»

Cin ^ p..

CO 5 CO

CO p^
cd p p
CO (1) n:1 CO

p
6

p
cd Cd o

P
PH IX,' ^

CO C£'

p p

a' a)
1h P
pu., p,
CO CO

d
ci P P
^^^

•r-( fe; ^.-

rP O O

•H
k:

9=2,

CO CO

p p
0^

p p
CO C^'

p p

P P
rl>

PH Ph

CO CO

P P
•H 0)

p >; >^
prl Cd CO

I P P
Cd p. P
P CO CO

p p p
a^ Ci)

P f- itPOO
C' Ph Ph
,Po

CO CO

p p

p p
CO en

P P

P P
03

o o
Ph Ph

P P
^ I
o o

p

P
P

.

•* >> P-<

CO Cd M
PM P, C

cd to o

p p
o

y. cd

^) o P
d Ph Eh
•H

P

P

P
CO

p

P
o

P

cd

P
Ph
CO

P
O

-P
CO

P

P
P
•H

d
cd

til:

P
•H
CO

p
o
.a

•H
O

CO

CO

p
•H
Cd'

p.

^1

P
o
•H
P
CO
•H
o

Ph

t53

P
P
Cd

CO

^.

0,
r-i

O
P

H|



76.

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.

#########




