M SU Extension Publication Archive

Archive copy of publication, do not use for current recommendations. Up-to-date
information about many topics can be obtained from your local Extension office.

The Production of Cucumbers for Pickling Purposes

Michigan State University Agricultural Experiment Station

Specia Bulletin

H.L. Seaton, Ray Hutson, J.H. Muncie, Horticulture, Entomology, Plant Pathology
Issued July 1936

40 pages

The PDF file was provided courtesy of the Michigan State University Library

Scroll down to view the publication.



Special Bulletin No. 273 July, 1936

THE PRODUCTION OF CUCUMBERS
FOR PICKLING PURPOSES

H. L. SEATON, RAY HUTSON,
AND J. H. MUNCIE

X
o
P
D
AGRICULTURAL EXPERIMENT STATION V'O"
O' . “
MICHIGAN STATE COLLEGE 094 '
Of Agriculture and Applied Science ﬁgo ) ‘
O 7 <
{:&O

O

SECTIONS OF HORTICULTURE
ENTOMOLOGY, AND PLANT PATHOLOGY

East Lansing, Michigan



TABLE OF CONTENTS

Page

THIE PRODUCTION OF CUCUMBERS FOR PICKLING PUR- )
POBTES, oo 0 5mmn s v 6 5 0 55 5030 508 5sii @ 5 505, ek 58) B 530 518 1 50 5o s & S B 7 31 3
Statistics of ProductiDm e seemsssaam s sessssne s s s 3
Produciingg DISETICES .. o sm vm sm e s mosim sowm o s s o i i e s s sy s o 5
Clittiztic ReqiTCiiEila . u o mscemus s 26 g5 5w i 0 50w Fapam s s 5
Plant CharacteliSTIES ws s s v nosm sns oas s i daes s s o e e e a6 a 6
S501] ReGUITETHCIES v v wve oo v sl s s m sm s 605505 68 Sneme s w3 3
Manures and FertiliZers . ....ocvivieaenranssssssineassnsssss 10
SOOIl Preparation .o .ises sa s sseessiessssesnsss s sy v s 12
Date of Planliiig « cessses s 8mmnsedse me s 65 o oo s 6 & e 5o 12
SOBTRID. & im0 550 8008 505 50 i 405 . (6 e 5 e B0 s 2 B 8 80 15
INEErPIATIEING o cnvannosons o wsse s smenosasedssonsssessss 16
CulbTERITH o m e n b omoe 5w @ 2 08 B0 & HET RS S 6 2 5 516 64 0 B ko i 17
POTIRARTON: ¢ v 5 60ms e im0 505 11 6 i 0006 e 5 60 3 i 6 17
HarvestiliE uvusms wsmssosonssss sossn sy sy s s5smeseehsnssmsns 20
AT i s e 1 o S simmtanon: e e e s s b i i ) N B Bl e 0 B 23
NATTEHIER, 2 mmacns s Grad 6 06 S BIE T A1 A5 £ 8k Srp GRG0 HE09 5 Or  POE Gmns 25
Seed ProtiiCTIOM . o v e s v s v s 5 s 50 5 s o508 0 608 55 350 s 27
RETEIEIEES v v vt v vnmmasemissmanossosassasnssssssssnsmesssss 31
CUCUMBER INSECTS ot an sm s aiw s wome ob s fes oo omess s s 32
Chicumber BEEtIEE wmassss et e nens shse s se T o s 0o 5 5ms ame nms g 32
PUPITTELS) v 15 1 5 s 10 T 5 0 6 T T 0 6 b 9 i 33
CUCUMBER DISEASES .. iiiiitiitineenriniirnnennasnns 34
Baclehial WILE & ass 5 55 6 e 0 o 5wk oI e 5 s e iy § 65 5 5 9 & 5 34
ATEUIEE Leaf SPOE oo s oioism s e m s o s awme s s s o G 34
IVLOSHIC &« o500 408050 i 05 i 0 8 i o e 3, e e 37
Dovwny NI & on 6o bt b s s 5 6% 65 58 5@ a3 68 550w 33 38
SO i i w0061 000 0 15 o s T 0 B R § 5 Sty 9 9 14 39
ANTRracnose ... 39
ILCHE SOTIOE 065 2.0 515 008 1 2 Sl 8 50k 2 5 B30 5 b T e 5 39
SUMMARY OF CULTURAL RECOMMENDATIONS ........... 39



THE PRODUCTION OF CUCUMBERS
FOR PICKLING PURPOSES

H. L. SEATON

Growing cucumbers for pickling purposes is one of Michigan’s im-
portant agricultural enterprises. The state ranks first in acreage and
total production with 25-30 thousand acres annually devoted to the
crop and with a total production of about 1 million bushels. Since
approximately one acre is the average farm planting, many thousand
farm families are engaged in the industry during the growing season.
The pickle companies and independent salters have hundreds of salting
and receiving stations scattered throughout the greater portion of the
Lower Peninsula. According to the U. S. Census Report for 1930, the
value of pickles in the United States in 1929 was $34,480,925, a large
portion of which was grown in Michigan.

Pickling cucumbers are usually a good cash crop for the general
farmer. Little investment 1s required and-—with the exception of a
suitable sprayer—mo additional machinery, other than that found on
the average farm, is necessary in caring for the crop. The price re-
ceived is ﬁ>\cd under contract with the 1)1(,1\10 company, and the grower
has no need to worry about depressed market conditions in seasons
of large crops. Usually the grower is paid for cach picking when it
is delivered to the salting station. The main labor is picking, which
usually comes after grain harvest and before bean and corn harvest,
or in what 1s generally a slack scason on many farms.

The yields, grades, and returns per acre vary greatly, and frequently
severe losses occur from ravages of insects and diseases. It is the
purpose of this bulletin to give the grower and packer information con-
cerning those problems. A large part of the material presented is
based on experiments conducted at the Michigan and other agricul-
tural experiment stations and on extensive field surveys made in the
principal producing areas of the state.

STATISTICS OF PRODUCTION

The statistics of production of pickling cucumbers for the principal
states for 1935, taken from Crops and Markets, for December 1935,
are given in Table 1.

Approximately 30 per cent of the total acreage in the United States
was grown in Michigan, and the state’s production was 20 per cent
of the total production. The farm value of the crop in Michigan was
more than one-half million dollars. The neighboring states, Wiscon-
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Table 1. Average, yield, production, price per unit and farm value of cucumbers
for pickles by states, for 1935.%

e o Yield per i Price per 8
Acreage A0TE Production unit Farm value
State

acres bu. 1,000 bu. dollars 1,000 dollars
I\U(:Ixigzul ................... 26,000 40 1,040 .50 520
WISEONSINy y s wums ws ems o swsaw 9,000 34 306 .52 159
FHAIS My s a0 o6 s mswanmsamins 8,000 42 336 .45 151
Ohio. ... ., 6,150 46 228 .52 119
"M'iS; issippi............. ..., 5,550 44 244 40 98
Virginia., . .................. 4,100 80 328 50 194
New York. . ... 3,400 90 306 .70 214
North Carolina 3,200 81 259 «1TH 194
TIHDOISL. o o i wmsimn wmnon wms 2,700 60 162 .60 97
California................... 2,420 175 424 .46 195
Total all states........ 89,410 56.3 5,032 52 2,608

*Crops and Markets, U. S. Dept. of Agr., December, 1935.

sin, Indiana, and Ohio, follow in the order named.
and Michigan had more than one-hall of the total acreage and pro-
duced more than 37 per cent of the total crop in 1935, Acre yields as
stated in Table 1 may induce misleading comparisons, since regions
vary considerably in the size of pickle predominantly harvested. The
vield per acre in Michigan was comparable to that of the neighbor-
ing states. Nevertheless, the Michigan yields are lower than they

These three states

Table 2. Annual acreage, production and farm value of cucumbers for pickles in
Michigan (1920 to 1935, inclusive).®

Teage ria Pyt s Average Average
hAL:l‘e‘\Lﬁ((l 1.}1-“-'3(‘-&(- pl‘()](l(\)xﬁlinu season. | Total value value
‘ R e § farm price per acre
Year
acres bu. bu. dollars dollars dollars
1920. . 26,000 884,000 .93 822,000 31,61
1921, 29,470 2,063,000 1.04 2,146,000 72.81
LO22% vy s 25,050 1,002,000 .87 872,000 34 .81
26,840 1,154,000 T.1L 1,280,000 47 .69
35,440 851,000 1.13 962,000 27.12
36,810 2,025,000 1.11 2,248,000 61.05
25,030 1,051,000 .98 1,030,000 41,16
17,350 520,000 .90 468,000 27.00
22,840 1,256,000 .88 1,105,000 48 .40
21,000 609,000 .90 548,000 26.10
30,000 1,530,000 .90 1,377,000 45.90
22,000 1,100,000 .67 737,000 33.50
9,300 372,000 .41 153,000 16.40
20,000 1,120,000 .43 482,000 24.08
22,500 1,035,000 48 497,000 22.08
26,000 1,040,000 50 520,000 20.00
1920-1935 average.......| 24,727 44 .5 1,100,750 v 956, 687 38.69

#Crops Reports for Michigan.
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should be, due, partly at least, to the use of inferior soils. High acre
yields constitute one of the chiel problems in pickle production.

The statistics of Michigan production of pickling cucumbers for the
period 1920-35 are given in Table 2. Considerable fluctuation has oc-
curred in the annual acrcage during the period, and usually a large
production one year usultul n a d(ugds(,d acrcage the following
season. The lowest acreage in Michigan for a number of years occurred
in 1932, but by 1935 the acreage and total production were back to the
pre-depression level. Greater differences than those for acreage are
shown in the total production data and are reflected in the value of
the crop; in general, high production resulted in high returns per acre
to the grower. The data given in Table 2 do not suggest any shift of
acreage either to or from Michigan, and the acreage is likely to re-
main rather constant for the next few years. Although the price per
bushel has been low since 1930 and has resulted in low returns per
acre, it may reasonably be expected to rise to a higher level with im-
proved economic conditions.

PRODUCING DISTRICTS

The county distribution of 11,157 acres of cucumbers grown in 1929,
as shown in the Census report for that year, is shown in Fig. 1. The
total acreage is about one-half that given by the Crop Reporting Board,
but it shows the important regions. Although some acreage is reported
in almost every county of the Lower Peninsula, the most important
section is the region along ILake Michigan from Berrien, north to
Manistee County This region includes Allegan, Van Bulen Ber-
rien, Barry, Manistee, Osceola, Ottawa, Kent, Oceana, Newaygo,
Mecosta, Muskegon, Mason, Lake, and Wexford Counties. Another sec-
tion centers around Bay City and includes Bay, Tuscola, Saginaw,
Huron, and Arenac counties. Macomb, Wayne, and Monroe counties
constitute another area.

CLIMATIC REQUIREMENTS

Cucumber plants are easily killed by frost at any stage and require
a frost-free growing season. Warm nights with hot days favor the
best development Good growth is made when the temperature is
above 70° ., but heat is less essential than it is for melons. The short
season 1eq1111(.(1—40—50 days—rfor the production of fruit of the pickling
size makes possible the successful culture of the crop in nearly all
parts of the Lower Peninsula of Michigan.

High temperatures with a maximum amount of sunshine produce
a higher sugar content in the fruit than is found in cloudy weather.

ackers frequently report losses in the fermenting tanks in seasons
of high temperature and bright sunlight. This is d()ubtlessly the result
of the high temperatures at which the fermentation is carried out
rather than the sugar content of the cucumbers.

The seed seldom germinates when the temperature is below 50°
and the optimum is obtained above 70° I, Plantings should be delayed
i the spring until conditions are favorable for germination, .
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Iig. 1. County acreage distribution of pickling cucumbers in TLower
Michigan from 1929 Census Report. Each dot represents 20 acres.

PLANT CHARACTERISTICS

The cucumber 1s a member of the melon family of plants, often called
cucurbits, (Cucurbitaceae), which includes muskmelons, gherkins, water-
melons, citrons, pumpkins, and squash. The cultivated members re-
semble one another in general appearance, have similar climatic and
cultural requirements and are subject to attacks by several of the same
insects and diseases. Some fruit and foliage characteristics are com-
mon to certain varieties of different species, and this fact has been
erroneously taken as evidence of hybridization or “mixing.” However,
of the six cultivated species, fertile inter- specific h)l)l‘l(ls have never
been obtained, (lt\pne numerous cfforts by investigators in various
parts of the world (7). The different species differ in the character of
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their pollen and in chromosome number, two factors that make hybrid-
ization very unlikely. Within a species, that is, among all the cucum-
bers, cross-pollination is general and the different varieties, if planted
close together, frequently produce worthless offspring.

The cucumber develops a strong taproot (13) soon after germination.
This penetrates downward at the rate of 1 inch per day and extends
into the third foot of soil. Numerous horizontal laterals develop rapidly
and spread widely in the surface eight inches. When the vines be-
gin to extend, the roots make a vigorous growth. Surface roots be-
come extremely abundant. They fill the soil within a radius of 18-24
inches, the longer ones extending outward 3-4 feet. When the matur-
ing vines are 4-6 feet long, usually about 10 weeks after planting the
surface root system is extensive, having a maximum spread of 7 fecet.
The main laterals not only are exceedingly numerous but profusely

Fig. 2. Types of cucumber flowers. The two upper ones with the immature
cucumber beneath the petals are the female or pistillate flowers. The lower
flowers are the male or staminate blossoms which produce the pollen.
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rebranched in such manner as to occupy the soil thoroughly. The soil,
to a depth of 3.5-4 feet is filled with an effective absorbing system
that is an efficient protection against drought.

When a cucumber seed germinates, two seed leaves (cotyledons)
are unfolded above the ground. These are filled with stored foods
that nourish the young seedling. The cotyledons soon develop a green
color and begin food manufacture. The stem clongates slightly and
four to six true leaves develop. After these have attained nearly full
size, elongation of the stem proceeds rapidly and the vines begin to
“run.” The stem elongates at the end and from ecach of the lower
four or five leaf-axils, a primary branch arises, which may nearly equal
the main stem in development. On the main stem and the primary
branches numerous short fruiting branches are produced.

Two types of flowers are borne, the male, or staminate, and the
female, or pistillate (IFig. 2). The first male blossoms usually appear
two weceks before any female blossoms, and conscequently no fruit is
formed in this period. The staminate flowers occur in clusters of five
in the leaf-axils of the main stem and its branches. The female flowers
occur singly, or occasionally in clusters of two or more, in the leaf-
axils of the secondary branches. The pistillate flowers may be dis-
tinguished from the staminate, by the immature ovary, which develops
into the cucumber, immediately behind the petals of the flower. Many
more male flowers are produced than female, and frequently the ratio
of staminate to pistillate flowers exceeds 40:1. Since the female blos-
soms are borne only in leaf-axils, the number of blossoms is dependent
on the number of leaves. In brief, vigorous growth throughout the
entire season is absolutely essential to high yields.

SOIL REQUIREMENTS

Pickling cucumbers are grown on many different soil types, but
only the better soils can be depended upon to give maximum yields of
well-formed cucumbers. Field surveys conducted in various sections
of the state show that wide variations occur in the yields and grade
on the different soil types. Although considerable data were collected,
two illustrations suffice to show the general trend. In Table 3, data
on cucumber yields and grade from 40 growers in the Bannister dis-

Table 3. Yields and grade of cucumbers from 40 growers in Bannister section,
located on different soil types.

N Average Per cent of various grades
o e 0. of vield
Soil type growers per acre small nubs
(pounds) and and
large crooks
Sandy loams......... .. ... .. ... ........ 20 4,730 5H3 47
Clayloams. ........... ... .. ... 17 4,513 62 38
Heavy Gl os covasms soias sz ensmi gupms£s 2 2,400 48 52
Very Door Band., ... sws ssiases sasns susas 65 1 598 46 54
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trict in 1931 are given. These growers were all located within a radius
of five miles of the salting station and, in general, their cultural oper-
ations were similar. Observations made during visits to these fields
suggested that the variations were largely a result of soil type. These
data show that the largest yields and the lowest percentages of nub-
bins and crooks were produced on the sandy loams and clay loams.
The heavy clay and poor sand were not suited for cucumber production.

Similar data are submitted in Table 4, representing four growers
in the Kinde section, located within a radius of one mile of one an-
other. These growers were selected because of the wide variation in
soil conditions. The general condition of soil fertility is reflected in the
vields and the percentages of fruits in the various grades. Better soil
conditions result in increases in total yields, high percentages of the
desirable grades and good financial returns, along with decreases in
the percentages of nubbins. Field surveys strongly indicate that high
financial returns depend on large vyields, and proper soil selection,
preparaiton, and fertilization, are necessary to assure good stands of
vigorously growing plants.

Table 4. Acre yields, percentages of various grades of four growers with
different soil conditions.

Grower No. 1 Grower No. 2 Grower No. 3 | Grower No. 4

Acres grown. .. .... 3 58 ATE A P 2 1 3 1
Soiltype. ... lizht gray lizht gray light gray dark gray

fine sand fine sandy loam | clay loam clay loam
Subsoil......... ... ... ... ... .. fine sand clay clay clay
General fertility............ a8 s poor medium medium zood
Total yield in pounds per acre. . . 1,023 2,420 4,355 8,248
Percent small. ..:c.ovvnvvmsins. L7 23 24 29
Percentlarge.......covwivwows 33 35 28 41
Per cent nubbin... ... ... .. o 50 42 47 30
Gross financial returns per acre. .. $11.28 $30.53 855.20 $1L08.09

In most sections of the state the fertile sandy loams, silt loams, and
clay loams are the best suited for cucumbers. An ideal soil type would
be a fertile sandy loam underlaid by a clay subsoil. The soil should
be well-drained and well-supplied with organic matter. Cucumbers
growing in soils lacking humus are likely to be checked in growth un-
less rainfall is plentiful during July, August, and September. The
poorer sandy loams and sands are usually too dry to produce profit-
able returns, and on heavy clavs the plants may suffer in a wet season
from the soils becoming hard and packed through the trampling in-
cident to picking. Land with a rolling topography with good air
drainage is preferable, because lowlands, including muck, are fre-
quently subjected to frost damage. Numerous experiments in the
eastern states have shown that cucumbers do not make satisfactory
growth on strongly acid soils, but they will grow well on slightly
acid soils, !
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Cucumbers should not be planted on land that has bheen recently
used for melons, pumpkins, squash, or cucumbers, as serious damage
may result from ravages of insects and diseases. Observations indi-
cate that the crop should not follow sugar beets, cabbage, potatoes,
or other crops that make heavy fertility demands unless the soil i3
manurcd heavily before the crop is planted. A clover, alfalfa, or other
type of sod, plowed ecarly, worked down, and harrowed occasionally
until planting time usually produces a profitable crop.

Fig. 3. Proper soil selection and a well-prepared seced bed are essential for
a good stand of vigorously growing cucumber plants.

MANURES AND FERTILIZERS

Although the cucumber plant is not a gross feeder, to obtain the
most profitable returns a vigorous growth must bhe maintained, and
this objective is attained only when the plants are furnished with an
abundance of available nutrients. The crop is especially responsive to
manure applications as is shown in a I2-year fertilizer experiment
conducted in Ohio (3) with “slicing” cucumbers grown on river hot-
tom soil ranging from loam to fine sandy loam. In one series of ex-
periments, 16 tons of manure per acre gave an increase of 82 per cent
over the plats receiving no fertilizer and a 21 per cent increase over
plats that received 1,220 pounds of 4-10-4 fertilizer. At the rate of 16
tons per acre, manure gave much larger yields and was more profit-
able on cucumbers than any combination of commercial fertilizers.
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Similar results are reported from Rhode Tsland ((S) where 10 cords*
of manure per acre were compared with 2,500 pounds 5-6-6 fertilizer and
gave yields of 19.12 and 0.98 tons, respectively. Ficeld surveys in Mich-
igan have definitely indicated, on almost all soils, that manure applica-
tions are decidedly profitable to the grower of pickling cucumbers

Fortunately almost all general farmers growing pickling cucumbers
have sufficient manure to make annual applications. Probably no other
group of plants responds more favorably to manuring than do the
cucurbits. Where the manure supply is plentiful, it may be profitable
to broadcast 10 to 15 tons per acre with a manure spreader carly in
the spring before the land is plowed. Coarse, strawy manurce should
never be applied just before the crop is planted. Small quantities of
well-rotted stable manure may be applied to advantage under the hills
or in the row furrowed out before planting. This is especially effec-
tive on light soils or those low in organic matter. Two or three hun-
dred puumls of complete fertilizer or superphosphate may be applied
in the row on the manure. The fertilizer and the manure are covered
with soil, and the row leveled for planting the seeds. Poultry manure
1s sometimes used in the hills or around the plants after they are up.
This material gives a good response if properly used, but it should
be applied s])lrmnl\ ‘md thoroughly mixed with the soil. On farms
where there 1s a scarcity of manure, cucumbers should follow alfalfa,
red clover, or sweet clover in the rotation.

Commercial fertilizers are often used to supplement light manure
applications and occasionally as a substitute for manure. However, if
for any reason systematic manuring has been neglected and the soil
is in poor physical condition, the mg;mic matter in the soil must be
restored before profitable yields can be expected from commercial fer-
tilizers. The kind, the amount to apply, and the method of application
depend on the character of the soil, the previous fertilization, and the
system of cropping. In general, on sandy loam and clay loam soils, suit-
able for cucumber culture, where clover or alfalfa has not been grown
and where manure has not been applied in the rotation, 300 to 500 pounds
per acre of a 4-16-4 Tertilizer is recommended. Where clover or alfalfa
has been um\\n or manure applied in the rotation, 300 pounds per acre
of 4-16-4, 2-12-6 or 20 per cent superphosphate is recommended. The
fertilizer may be applied broadceast and worked into the soil before
planting.  With the relatively small amounts recommended, greater
returns are likely if the fertilizer 1s applied along the row or around
the hills before planting.  The standard practice, especially where
the fertilizer is applied in the row or hill, has been to mix it thor-
oughly with the soil to avoid root mjury. Recent investigations with
other crops, however, indicate that the fertilizer should be applied in
bands to the side of the seed at a distance of 214 to 3 inches and at
depth of 214 inches for the best response. During a cool, wet season,
or if the vines are mot making a satisfactory growth, side-dressings
of 100 to 200 pounds per acre of nitrate of soda or sulphate of am-
monia are beneficial.

*Appm\mmtel\ 40 tons per acre.
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SOIL PREPARATION

The soil intended for cucumbers should he plowed moderately carly
in the spring and kept well-worked until planting time. Alfalfa or
clover sod should be plowed and disked the preceding fall to kill the
roots and to allow sufficient time for decay of the tops. On light,
sandy loams, particularly those with rolling topography, plowing should
he deferred until spring, but then it should be done as soon as the soil
is dry enough. Where broadcast applications of manure are made,
it is best to make them just before plowing. Harrowing the soil im-
mediately after plowing and at frequent intervals, especially after rains,
until planting time, is desirable. Where the soil is plowed early and
worked down, many of the weed seeds germinate in a few days, and
these are easily destroyed by harrowing on a bright day. A second
harrowing a week later will destroy a second lot of weed seedlings,
while the third and fourth harrowings will nearly rid the top soil of
weed seeds. The cheapest, quickest, and best way to cultivate a crop
is frequent harrowing before the sced is planted.

Early plowing aml keeping the soil well-worked to kill weeds con-
serves moisture and umblcs thg seed to germinate no matter how dry
the weather may be at planting time. Soil that has not been plowed
or worked until it is needed is likely to be dry and full of clods. By
the time the clods have been worked down sufficiently fine to make a
good seed bed, the top soil will have lost most of its moisture. Such
seed bed preparation may be satisfactory for corn, or for other crops
with large sceds which are planted rather deep, but it is not satis-
factory for cucumber seeds which should be planted not to exceed
one inch in depth. Soil that has been plowed early and harrowed
occasionally will be moist an inch below the surface even during a
dry season. Cucumber sced planted in such soil will germinate readily
and produce an even stand of vines. Early preparation of the soil
generally results in an improved physical condition and a loose, mel-
low, friable seed bed, which is not likely to form a hard crust that is
often injurious to young cucumber seedlings.

DATE OF PLANTING

Since the cucumber plant is tender and casily injured by frost and
low temperatures, plantings should be delayed until danger from low
temperatures is over and the soil has become reasonably warm. Field
surveys in 1929 and 1930 indicated that a large majority of growers
planted too carly to insure good stands of vigorously growing plants.
[ 1931 and 1932, date of planting tests were conducted at East Lan-
sing on Hillsdale sandy loam soil of medium fertility. The 1931 plots
followed a crop of tomatoes that received a liberal manure application
and the 1932 crop followed a green manure crop of soybeans supple-
mented with ligcht manuring. A broadcast application of 500 pounds of
a 4-16-4 fertilizer was made cach scason several days before planting.
Seeds of the National Pickling variety were drilled at the rate of 1V4
pounds per acre in rows 6 feet apart. When the plants were sufficiently
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large they were thinned to 18 inches apart. Three replications for each
planting date were used each year. As nearly as was possible, the
plots all received the same cultural treatments and each plot was
harvested twice weekly. The data given in Table 5 and shown graph-
ically in Fig. 4 are averages for the two seasons.

In this experiment early plantings resulted in poor stands, but when
yields are considered, increase in stand after June 10 was not great
enough to warrant plantings after that date. Plantings made May
21 did not produce fruit any carlier than those made 10 days later,

200} .
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I
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S 100} _
[ =
=
2
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50+ i

May 2| June | June 10 June 20 June 30
Date of Planting

Fig. 4. Influence of the date of planting on vield of pickling cucumbers at ast
Lansing, 1931-32. The best stands and largest vields are secured when the sced is
planted about 4 weeks after average date of last killing frost in the spring.

and where the plantings were later than June 10 the length of the
picking season was curtailed, which resulted in lower yields. The
largest weekly harvest for the May 21, June 1, and June 10 plantings
occurred the third week in August, while for the June 20 planting it
was the first week in September, and for those planted June 30 it was
the second week of September. The vicld data given on the plat basis
more nearly represent what might be expected under field conditions
than those given on the 100-plant basis. The lowest yields were ob-
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Table 5. Influence of datc of planting on stand of plants, length of picking season,
yields and grades of pickling cucumbers at East Lansing, 1931-1932.

Date planted May 21 June 1 June 10 June 20 June 30

Stand of plants (percent).......... 25 37 85 79 96
Date of 1st picking. . ..... ... ... .. July 15 July 15 July 21 August 3 August 10
Length of picking season (weeks) . . . 1 11 10 8 4
YieLps Per Pror
Total number of fruits. ... ... .. 1,569 2 310 & a8 1,946
Total weight (pounds)............. 89.07 127 .60 194 .69 114.90
YieLps Per 100 Prants

Total number of fruits........... 4,207 4,330 2,762 2,138 1,230

Total weight (pounds)........... 218.63 238.62 152.43 130.91 72.23
Per cenit 8Mall. .o cvvwe vmsns swsms s 23 28 26 25 21
Per cent large. ................... 20 27 27 30 21
Per cent nubs and crooks. .. .. ... 48 45 47 45 48

tained from plantings made May 21, and increases of 143 and 218 per
cent were obtained where the plantings were delayed until June |1
and June 10. A reduction in yields is shown for the plantings made
June 20 and 30. Iiven where the yields are reduced to a per plant
basis the general trends are the same. There is, however, an indica-
tion that il satisfactory stands had been obtained, the June 1 plant-
ings would have been more profitable. When the percentages of the
various grades are considered for the entire season, no significant
differences are apparent. The harvest records showed that differences
did occur—that is, the earlier plantings showed a higher percentage
of nubbins and crooks during the major portion of the harvesting
season but, because of the small numbers of fruits produced on these
plants in late September, their percentage of nubbins was not mate-
rially affected. On the other hand, the late plantings produced a far
superior grade during the first pickings, but because of the adverse
weather for pollination and the heavier set of fruits after the first
week in September these differences are not shown in the data given.
The climatic conditions in 1931 and 1932 were comparable to what
may be normally expected in this section. The data indicate that at
[Fast Lansing plantings should be made between June 1 and 10, or
approximately 4 wecks after the average date of the last killing frost
in the spring, which is May 4.

Since the climate varies greatly in different parts of the state, no
definite date of planting can be given that would be suitable for all
sections. In Table 6 a summary of the average dates of the last kill-
ing frosts in the spring, average dates of first killing frosts in the
fall are given for most of the stations in the Lower Peninsula within
the areas where pickling cucumbers are raised commercially. From
this table, the average date of last killing frost in the spring may be
determined and using this as a working basis, the planting date for a
section may be determined.

In certain well-protected locations with good air drainage and south-
ern exposures the plantings may be made safely a week to 10 days
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Table 6. U. S. Weather Bureau record of frost data.®

Western Lower Michigan I ISastern Lower Michigan
Average | Average A vlumgk A vt«*,ru ge
No date date No date date
o Lol last first o e last first
Sfation VRIS Killing | Killing whation years | killing | killing
tata frost in | frost in GV, frost in | frost in
spring | autumn spring | autumn
SO | — S R I ~ - I
Allegan . . .. . 36 May I() Oct. 6| Adrian. . . 10 9
Battle Creck .. . 39 May LI Al o000 38 1
Benzonia . . 28 May 1 . 6] Ann Arbor. .. 39 18
Big Rapids. . . 35 NMay 15 .23 Arbela. . .. . 28 .26
Bloomingdale . . . 26 May 13 91 Armada. . ... 33 5
Cadillae., ., .z ..5.000 22 May 15 6| Bay City 3 33 7
Cassopolis. ... 28 May 7 | Oct. 13| Detroit......... ... 57 14
Ceuterville...... ... 33 May 2| Oct. 12| Durand. ... ... . 18 7
Charlevoix.......... 31 May 11 | Oct. 18| Eloise...... oo 32 8
Charlotte. .. .. ... .. 27 May 15 | Oct. 3 Flint............. 38 5
Coldwater. ........ 36 May 6 Oct. 5| Grape. i 24 11
CITOtON., z s o5 sms.an g 23 May 15 | Oct. 4 Harbor Beach. . . .. B 8
Pife Lake........... 12 June 3| Sept. 9 ¢ 27 I
Frankfort...... .. .. 26 May 18 Oct. 13 20) 5
Ganges. .. Lo 21 May 7 |Oct. 17 o 34 6
Grand Haven. ... .. 89 Apr. 30 | Oct. 18 Howell o 28 6
Grand Rapids.. .. .. 37 May 1| Oct. 18 kst - 34 9
Greenville . r 14 May 12 | Oct. 7 ; 41 9
FLATE, v sos cn wimn v 2w 30 May 17 ‘ Oct. 7 l/(npul 512 8 ampmens 30 | 9
HASLITES . v o« vovne e 28 May 11 | Sept. 26 Midland .. ... . 25 | 1
Holland . ... .. .. .. 25 May 8| Oct. 8| Moren¢i........... 24 6
Howard City..... i 25 May 28 | Sept. 19| Mount Clemens. . . 29 | 7
Ivan. .... a 28 5| Sept. 23 | Mount Pleasant 28 3
Kalamazoo . ... .. 48 3 L Oct. 17| Omer 5§ & 25 S 14
Ludington. .. ....... 34 May 4 |Oct. 12| Ow 33 3
Luther. ... .. ... . 20 May 30 | Sept. 18 l’lwnml[h . 20 8
Manistee . ... ... 29 May 14 Oct. 16 | Pontiac. .. .. L 27 8
BIREBOML , o vu 1 s o 34 May 1| Oct. 16| Port Austin........ 26 5
O Mission. ... . - 36 May 12 | Oct. 18 | Port Huron | 56 11
Olivet. .. . BE Rad %7 May 4 | Oct. 7| Saginaw. | B4 7
Petoskey 34 6| Oct. 6] y N 11 6
Reed Cit o s e 20 | Sept. 24 | 20 .30
Hr,. James........ ... 22 | Oct. 13 | 35 s 12
Joseph. .. ... .. 29 . 25 | Oct. 27 | 25 .23
S.uamu Y 25 May 16 | Sept. 30 | 45 7
South Haven. 1 es 32 May 4| Oct. 15
Traverse (/113, ....... 33 May 11 ’ Oct. 16
. L L T SV S—
#These data furnished by U. 8. Weather Burean Station at Kast Lansing. Inchudes a summary up

through 1930.

carlier. Earliness is not a factor in the production of pickling cucum-
hers, however, and planting should be delayed until the soil is warm
enough to insure proper germination, which is essential Tor good
stands of vigorously growing plants.

SEEDING

Two methods of planting—cither seeding in hills or drilling the
seed in solid rows—are popular among the growers of pickling cucum-
bers. If the plants are grown in hills, the field may bhe marked with
rows 4 feet apart one way and 0 feet apart the other. Sufficient seed
(8 to 10) should be planted in ecach hill to insure a full stand; alter
the plants are well-established and the ravages of the cucumber beetle
are over, they should be thinned to two plants per hill. In planting
with a hand hoe, care should be exercised to place the seed in moist
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soil, which should be tamped lightly with the hoe, after which a little
loose soil should be drawn over the hill. The seed should not be cov-
ered deeper than one inch. In planting a large acrecage, a modified hand
corn planter is often used. Wooden blocks are bolted near the bottom
to prevent the point from entering the soil to a greater depth than
one inch. The hole left by the planter should be filled by scuffing in
some soil with the foot.

Most growers of pickling cucumbers plant the seed in drills. Where
this method is practiced, it is necessary to mark the field in one direc-
tion only. The seed are drilled in continuous rows, spaced 5 to 6 feet
apart, and later the plants are thinned to 12 to 18 inches apart in the
row. The drill should be so regulated that a single sced is dropped
every 5 to O inches. This method tends to give a more uniform dis-
tribution of the seced; insures a better spacing of the plants, involves
less labor in applying fertilizers and manure, and facilitates picking.
On the other hand, with the crop grown in hills it is possible to cul-
tivate in both directions, thus saving somewhat in hand hoeing. How-
ever, if the soil is plowed carly and given frequent harrowings until
planting time, weed control should not be a serious problem.

INTERPLANTING

The opinion is prevalent among some growers that cucumbers need
a certain amount of shade for their proper development and to provide
this they plant corn or some other crop between the rows. Still other
growers, alter the crop is planted, believe that too much space has been
allowed between the rows and attempt to utilize it by planting a single
row of some other crop between the rows of cucumbers. This prac-
tice can not be recommended for several reasons. In the first place,
cucumbers make their best development in full sunlight; shade is not
necessary and often decidedly detrimental. Second, the intercrop
competes with the cucumber plants for nutrients and moisture, and
third, it interferes with cultivation and harvesting. These facts have
been observed repeatedly in the field surveys and are substantiated by
an experiment conducted at East Lansing in 1932, The planting ar-
rangement in this case comprised cucumbers planted in 6-foot rows and
between four of these rows, three rows of sweet corn were planted the
same day as the cucumbers. The two center rows were taken as the
plot with the intercrop, while other rows where no corn was grown
were used as the check plots. Three replications of each treatment

Table 7. Influence of intercrop of sweet corn on the yields and returns of pickling
cucumbers, 1932.

Interplanted
with Differences
sweet corn

Clean
cultivation

Total number of fruits per 100 plants.................... 2,507 1,992 615
Total yield per acre (pounds).... ..., 5,459 4,369 1,090
Gross TeNINS PeT BETE: : «7 t5: 95 asises (9583 sasmidHsns 18 8m $45.00 $36.20 $8.80




THE PRODUCTION OF CUCUMBERS FOR PICKLING PURPOSES 17

were included, and the averages for the three are given in Table 7.
Although these data are for only a single season they show what may
generally be expected, that is, a material reduction in yield and re-
turns. Had the season been abnormally dry even greater differences
may have been expected to occur.

CULTIVATION

The function of cultivation is to conserve moisture by eliminating
weeds, to close up cracks in the soil and to provide a loose, rough
surface which will more efficiently absorb rainfall and help to prevent
erosion. Cultivation should begin as soon as the rows can be followed.
I'requent, shallow cultivations will enable the grower to subdue the
weeds very largely before the vine growth prohibits the practice. Any
implement suitable for corn will serve, but the teeth should be adjusted
so that they will not cut deeply since many of the feeding roots are
near the surface. When the vines have attained a length of 12 to 18
inches cultivation should cease. Moving the vines to permit cultiva-
tion usually does more harm than good. It destroys the blossoms,
drives away the bees, and results in kinking and matting of stems.
During average seasons from four to six cultivations are necessary
and, after cultivation ceases, one or two hoeings may be required to
keep down weeds. Large weeds should always be cut rather than pulled.

POLLINATION

Reference was made earlier, under the heading of Plant Character-
istics, to the fact that two kinds of flowers are borne on the cucumber
plant—that is, the male or pollen-producing flowers and the female
blossoms. At the base of the latter can be seen the undeveloped
cucumbers. The male flowers are the first to appear, often in great
abundance. When these are observed to wither and fall off, the er-
roneous conclusion is often formed that the cucumbers are failing to
set. With the appearance of the pistillate blossoms, however, normal
fruit production should occur. The production of normal fruits, how-
ever, must be preceded by the transfer of pollen from the male Dblos-
soms to the stigmas of the female blossoms; if this does not occur,
the blossoms wither, and the fruit fails to develop.

Both types of flowers usually open about two hours after sun-
rise, but the opening is markedly influenced by temperature and
humidity. They close the afternoon of the same day, and by the fol-
lowing morning the petals are withered. The pollen is released soon
after the petals are fully expanded. It is covered with an oily film
and remains in masses in the pollen sacs. The stigma of the female
flower is receptive the day the flower opens and remains, receptive
until the afternoon of the same day. However, receptivity is greatly
influenced by climatic conditions and usually, in the field, the stigma
is most receptive early in the morning.

Pollination is not likely to occur unless the flowers are visited by
insects or pollinated by hand. Honeybees are the most frequent visit-
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ors. In reaching for the nectar at the base of the male flower the bee
brushes against the pollen, and some of it sticks to the bee’s hair.
Then, when the bee visits the female flower, some of the pollen is
brushed on the sticky stigmatic surface. IHere the individual pollen
grains begin to send out tubes which penetrate into the ovary and
enter the ovules. After this the ovules develop into the seeds. A single
fruit contains several hundred ovules, most of which must be fer-
tilized hefore the fruit can develop properly; therefore, it is essen-
tial that several hundred pollen grains come in contact with the stigma
of a single female flower, since a single grain is capable of fertiliz-
ing only one ovule (sced). After fertilization the immature fruit (ovary)
increases in size, with the greatest increase occurring 4 to 6 days after
pollination, and reaches the pickling size in from 7 to 10 days. Hence,
it follows that with pickling cucumbers it is necessary that some pol-
lination occur daily if the maximum number of well-formed fruits are
produced,

Tig. 5. One of the screen cages used to prevent insect visitation to the flowers
in the 1935 pollination experiments.

Occasionally cucumbers sct fruit without the stimulus of fertiliza-
tion. Such fruits are always scedless and usually misshapen. If slices
are cut across the fruit, small holes, which should be filled with im-
mature seeds, may be observed frequently. In the manufacture of
sliced pickles it is necessary to remove such sections by hand picking
after the slicing process, which is a costly factory operation.

Since flowers are chiefly insect-pollinated, the presence of bees in
the field is necessary. This was clearly shown by an experiment con-
ducted at East Lansing during 1934 and 1935. Cages made of window
screening (Fig. 5) were placed over cucumber plants to exclude in-
sects. The plants were sprayed several times with a strong nicotine
solution to kill any insccts in the cages. All honeybees were kept out
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but a few insects, cucumber beetles mostly, were found in the 1934
cages. Plants in adjoining rows were used as open-pollinated controls.
In 1934 the plats were within a few hundred yards of the College
Apiary, and in 1935 a hive was placed in the center of the plots; hence,
cach year ample opportunities for pollination were afforded for the
uncaged plants. In 1934 two cages, each containing 20 plants, were
used, and the open pollinated plots consisted of 40 plants each. In
1935 larger cages enclosing two 6-foot rows 35 feet long were used.
One cage was so constructed that a bee hive with two entrances, one
into the cage and one to the open, was placed in one of the side walls.
The data for the two seasons are given in Table 8.

Table 8. Yields and percentages of fruit shapes from open-pollinated and from
caged cucumber plants.

1934 1935
Open- Caged. Open- Caged Caged.
pollinated | no ingects | pollinated | with bees | no insects
Number of plants...................... 20 20 45 45 5
Total number of fruits harvested........ 500 198 557 230 65
Per cent increase overcaged............ 953 luvwssmams s 857 757 S
Total weight of fruits (pounds).......... 41.20 14.20 83.01 30.80 12.60
Per cent increase over plants caged
without insects. ..................... 290 Jiiwsniiwn 660 248 lesssws smas
Per cent straight fruits. ................ 56 25 36 34 8
“ “  misshaped fruits............... 44 75 64 66 92
“ ‘“ constricted at blossom end. .. ... 14 29 19 22 37
ot constricted at stem end......... 8 4 33 36 45
‘'t constricted in center. . ......... not recorded 7 4 6
" cerooked. Lol 22 42 5 4 4

The necessity of honey bees in cucumber fields is clearly shown in
the large increases in number and weight of fruits produced by the
open-pollinated plants. The larger number of fruits produced in the
1934 cages is undoubtedly the result of cucumber beetles feeding on
the flowers, while in 1935 few beetles were found in the cages. The
differences in the plants caged with bees in 1935, and the open-pollin-
ated plants is also explicable on the basis of the reaction of the bees
to confinement. In the high cages (6 feet) the bees invariably exert
most of their cfforts in flying against the screening at the top of the
cage and spend little time in flower visitation; consequently, although
many more bees are present, fewer are found working on the flowers
than on the uncaged plants. Observation showed that the screening
had little influence on the temperature and humidity within the cages;
however, it undoubtedly produced some shade which may account partly
for the limited results within the cages containing bees. Nevertheless,
the superiority of the cages containing bees over those containing
none is striking and significant. The large increases in the percentages
of straight fruits in the cages containing bees indicate that adequate
pollination is essential for good shape. This is particularly true for
the constrictions at the blossom and stem ends.

Pickle producers should realize that better pollination conditions
are needed for a good pickle crop than for a good crop of mature
slicers or even for seed production. Pickle production requires the
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partial development of large numbers of fruits, while slicers and seced
crops require fuller development of comparatively small numbers of
fruits. Heavy pickle production involves almost continuous develop-
ment of new fruits, and failure to obtain set for a few days is an irre-
parable loss, while with the other cucumber crops it is soon compen-
sated by a few days of favorable sct.

Conditions affecting the activity of bees in cucumber fields are likely
to increase or decrease correspondingly the percentage of flowers set-
ting fruit. Inactivity due to cold weather when pollination should take
place is likely to result in a poor set. When weather conditions are
favorable, large arcas of honey-producing crops such as white clover,
alsike clover, and sweet clover may compete with the cucumbers and
attract the bees away from them. The proximity of hives to the cu-
cumber fields may decidedly influence the yields and deserves the
attention of the grower. Many growers report increased production
with a lower percentage of nubbins where hives are located in or near
the fields. In general, the fields should not he farther than one-quarter
of a mile from onc or more swarms of bees.

HARVESTING

Cucumbers planted from June 1 to 10 will begin to produce fruits
in late July or early August. The first two or three pickings will
hardly pay for the labor in harvesting, but for the benefit of the sub-
sequent pickings it is very important that these early fruits be re-
moved. Few growers realize the extent to which maturing fruits
reduce the production of new blossoms (8). If a vigorously growing
cucumber plant is allowed to develop normally, the first three to five
female flowers near the base of the plant will set fruit. These are
often referred to as the “crown set” and will continue to increase in
size until maturity. During the development of these fruits the plant
continues to develop, and many more female blossoms are produced.
However, even if pollinated, these latter blossoms are deprived of
manufactured foods and nutrients by the more favorably located fruits
near the base of the branches, and consequently they do not set. Later,
when the crown set is nearly mature, if growing conditions are favor-
able, a second setting may occur several feet from the base of the
plants, and a situation similar in all respects to that produced by the
crown set occurs. Thus, the plant will mature from 5 to 12 fruits dur-
ing the season. However, if the young fruits are removed before they
attain any considerable size (2 inches) the plant will produce from
35 to 50 fruits (9). It is practically impossible to find and remove every
cucumber at any one time, but that should be the aim. If a fruit is
missed and becomes too large it should be removed as soon as noticed.
Serious injury may be done by careless picking which results in tear-
ing and breaking the vines. If grown in rows the plants may be
rolled over and, after the fruits are removed, rolled back in their
original position. One man can pick the cucumbers from one acre of
vines by picking one-half acre cach day; school children usually pick
about half as large an acreage as an adult.
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Harvesting the crop is regarded commonly as the largest item of
expense, and this outlay is governed largely by the frequency of the
pickings. Iield men, in general, urge farmers to pick frequently so
that a large portion of the crop will be of the desirable grade. Grow-
ers contend, however, that less frequent pickings result in total yield
increases great enough to overbalance the lower prices paid for the
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Fig. 6. Graphic representation of total yield in pounds per acre and the amounts
of each grade produced when pickling cucumbers were harvested at one-, two-,
three-, four- and seven-day intervals.
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larger fruits. In other words, they contend that the prices paid for
small cucumbers arc not high enough to make their production more
profitable than the production of larger sizes. Obviously, with fre-
quent pickings smaller sizes will prevail; with more time elapsing be-
tween pickings larger specimens will be harvested. Since oversized
cucumbers are rejected, picking intervals must have some maximum
limit. The question is often asked: “What picking interval will, under
ordinary weather and soil conditions, produce the most profitable com-
bination of large and small sizes, with a minimum of oversize and off-
shape (nubs) fruits?”

A recent publication (9) from the Michigan Agricultural Experi-
ment Station reports the results of an extensive experiment over a
period of three years on this question. The experimental plats were
grown at East Lansing on a Hillsdale sandy loam of medium fer-
tility, in a different location each season. The usual methods of fer-
tilization, planting and culture were followed. Each experimental plat
consisted of two rows, 100 feet long, containing approximately 133
plants and arranged in such manner that every thlrd plat constituted a
check plat. In 1931 each treatment was replicated three times, in 1932
four replications were included for each picking interval, and six in
1933. The treatments of all plats were identical except for the inter-
val between harvests. These intervals between pickings were: one
day, two days, three days, four days, and in 1932 several plats were
picked every seventh day. The vines were examined carefully at ecach
picking, and as necarly as possible, all fruits more than 134 inches in

Table 9. Influence of length of interval between harvests on yield, grade, and
financial returns of pickling cucumbers (3-year averages).

Pitkinig IDtErval (QAVE)wes smews sosmuvme smemwa snnmms 1 2 3 4 7

Total number of fruits (per 100 plants)............. 3,764 |k 3,020 2,657 2,179 ‘ 1,162
Total weight (pounds per acre).................... 4,570 |. 5,857 6,720 8,139 i 10,388
Small grade (pounds per acTe).: .. :s v ivsvsamens s 2,366 2,056 1,866 1,476 373
Large grade (pounds per acre)..............c..o.o... 476 1,232 2,059 2,613 2,166
Nubs and crooks (pounds per acre) . ............... 1,710 1,881 2,142 2,340 1,459
Culls (pounds per acre).........coouuiuiunnn... 18 187 653 1,653 6,390
Small (p(r cent of total salable b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>