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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 mill ion 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 
porti'on of which was g rown in }Vlichigan. 

Pickling cucumbers are usually a good cash crop for the gene ral 
farmer. Little investment is required and- w ith t he except ion of a 
suitable sprayer- no add itional machinery, other than that found 0 11 

t he average fa r m, is necessary in caring for the crop. The price re
ce ived is fixed under contract with the pickle company, and the grower 
has no need to worry about depressed market conditions in seasons 
of large crops. Usually the grower is paid for each picking when it 
is delivered to the salt ing station . The main labor is picking, which 
usually comes after grain harvest and before bean and corn harvest. 
or in what is generally a slack season 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 grovler and packer info rmation con
cerning those problems. A large part of the material presented is 
based on experiments co nducted at the Michigan and other agricul
tural experiment stations and on extensive field surveys made in the 
pr incipal producing areas of the state. 

STATISTICS OF PRODUCTION 

The statistics of product ion of p ickling cucumbers for the principal 
s lates 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 g rown in :Michigan, and the stat e's production was 20 per cent 
of the total production. The farm value of the crop in Michigan wa s 
more than one -half mill ion dollar s. Th e neighboring states , Wi scon -
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Table 1. Average, yield, production, price per unit and farm value of cucumbers 
for pickles by states, for 1935.* 

Acreage Yield per Production Prir:e per Farm value acre unit 
::;tate 

acres bu . 1,000 bu . dollars 1,000 dollars 

Miclligan ... . . .. .... . .... . . . 26 ,000 40 1,040 . 50 520 
Wiscons in . .... .... .. . . . . . ... 0, 000 34 306 . 52 15n 

Incli ::ma . .............. . ..... 8, 000 42 336 .45 Hil 
OlJio .... .. ...... ... ........ 6, 150 46 228 . 52 IE) 

Mississ ipVi .................. 5,550 44 244 .40 n8 
Virginia .. .. . .. ..... .. ... ... 4,100 80 328 . 59 ]94 

New York .............. . .. . 3,400 90 306 . 70 214 
N orth Carolina .... . . . 3,200 81 259 . 75 194 

Illinois ... .. . . ............. . 2,700 60 162 . 60 97 
C(tlifornia . .. ...... .. ... . .... 2,420 175 424 .46 105 

Total all states . ..... . . 89,410 56 . 3 5,032 . 52 2,608 

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

,' in , Indiana, and Ohio, follow in the order named. These three stat es 
and Michigan had m or e than one-half of the total acreage and pro
duced more than 37 per ce nt of the t otal crop in 1935. Acre yields as 
s tated in Tabl e 1 may induce misleadin g co mparisons, since regions 
vary cons iderab ly in the size of pickle pr edominantly harvested. The 
y ield per acr e in Michigan was comparable to that 0 f: the neighbor
ing states. Nevertheless, th e :Michigan yield s ar e lowe r than they 

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

IlJ~O . .. . . .. . , ......... . 
J ~I ~ I .. . . 
J92~ .... . . .. , ... ... . . . . 
192:3 .. . . . .. . . ... ... . 
I D24 .. . . , .......... .. . 
I !)2!i ... ............... . 
lH2G : ......... . ....... . 
I H27 . . . ... .. ... .. . .. . . . 
I !l28 . .. .. .... ......... . 
I H2!J ... . ...... . 
19;:10 ............. . . , .. . 
ID:n .... . ..... .... . . .. . 
1!l:32 .. . .. . ..... . . . . . .. . 
I !l:3:3 .. .... .. . ........ . . 
19:34 .. .. . ... . . . . ..... . . 
J!I3G . ............. . . . . . 

1!)20-H)35 average ... . . . 

Acreage 
llar vested 

acres 

26, 000 
29 ,470 
2!i , 050 
26 ,840 
:3:) , 440 
:3 G, 8 1 0 
2!i , 0:30 
] 7 , :3!iO 
22,840 
21 , 000 
:·W , OO() 
22 ,000 

0 ,300 
20 ,000 
22,!i00 
26, 000 

24,727 

'I'C rops Heports for Nliehiga ll. 

Yiel( l 
l) cr acre 

bll. 

::\4 
70 
40 
4:) 
2 /\. 
!)!) 

42 
:30 
1):' 
2D 
!il 
!i0 
40 
5G 
46 
40 

44 :; 

Tot,d 
produc tion 

1..111. 

884,000 
2, OG:J , 000 
1 ,002 , 000 
1 , 1M, 000 

8!il ,000 
2,020 ,000 
1 ,0.51 , 000 

!i20 ,000 
1,2!i6,000 

609 , 000 
1 ,5:30 ,000 
1 , 100 ,000 

372,000 
1 , 120 ,000 
1,03.5 ,000 
1,040,000 

] , 100 ,7!i0 

Average 
season To tal valu e 

farm pri ce 

dollars 

. !13 
1.04 

.87 
1.11 
l.B 
1.11 

. rlS 

.no 

. 88 

. 00 

. 90 
Jj7 
.41 
. 43 
. 4S 
. 50 

. S7 

(loHars 

822,000 
2,146,000 

872,000 
1,280,000 

962 ,000 
2,248,000 
1,030,000 

468,000 
l , lOG , OOO 

!i48,000 
1,377 , 000 

n7,OOO 
1.53, 000 
482 , 000 
497,000 
520,000 

0!i(l,(l87 

Avemge 
va llie 

per acre 

dollars 

:H . 61 
72.S I 
:34 . 8 1 
47 . (i!) 
27. l~ 
(j1 . 0!i 
4 1. I (l 
27. 00 
48 .40 
26 . 10 
~0 · ~0 .3.3 . • )0 
16 .40 
24. 08 
22 . 08 
20 . 00 

:38 . 60 
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should be, due, partly at least, to the use of inferior soils. High acre 
yields constitute one of the chid problems in piclde production. 

The statistics 0 ( lV1 icll igan producLioll of pickl i 1lg cucumbers for the 
period 1920-35 are given in Table 2. CUl1siderable fluctuation has oc
curred in the an1lual acreage during the period, and usually a large 
production one year resulted in a decreased acreage the following 
season. The lowest acreage in lVlichigan 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 va lue oi 
t he crop; in general, high production resulted in high returns per acre 
to the grower. The data g iven in Table 2 do not suggest any sh ift 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 retnrns 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 111 1929, 
as shown in the Census report for t hat year, is shown in Fig. 1. The 
total acreage is about one-half that given by the Crop Report ing Board. 
but it shows the important regions. A lthough some acreage is reported 
in almost every county of the Lower Peninsula, the most important 
section is the region alo ng Lake Michigan from Berr ien, north to 
:Manistee County. This region includes Allegan, Van Buren, Ber
rien, Barry, Manistee, Osceola, Ottawa, Kent, Oceana, Newaygo, 
Mecosta, Muskegon, 11ason, Lake, and vVexford Counties. Another sec
tion centers around Bay City and includes Bay, Tuscola, Saginaw, 
Huron, and Arenac counties. M aC()1ll h, Wayne, and Monroe counties 
constitute another area. 

CLIMATIC REQUIREMENTS 

Cncnmber plants are easily killed by frost at any stage and require 
a frost-free growing season. Warm n ights with hot days favor t he 
best development. Good growth is made w h en the temperature is 
above 70° F., but heat is less essent ia l than it is for melons. The short 
season required-40-50 days- for 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 temperat ures with a maxi mum amount of sunshine prod uce 
a h igher sugar content in t he fru it t han is found in cloudy weather. 
Packers frequently report losses in t he fermenting tanks in seasons 
of high temperature and br ig h t sun li ght. This is doubt lessly the result 
of the high temperatu res at w hi ch the fe rmentation is carried out 
ra th er than the sugar cont ent of the cucumbers. 

The seed seldom germ inates when the te1l1peratnre is below 50° F. 
and the optimulll is obta ined above 70 0 F. Plan t ings should be delayed 
in t he spr ing until cond itio ns are favora l)le for germ ination. 
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Fig . 1. Count y ac reage di s tributi o n o f p ickling cucumb ers ill Lower 
Mi chiga n from 1929 Ce nsus Report. Each dot represe nt s 20 acres. 

PLANT CHARACTERISTICS 

T he cucumber is a m eluber of the m elon family of plants, often calleel 
cucurbits, (Cucurbitaceae) , which indudes muskmelons, gherkins , water 
melons, citrons, pumpkins, and squa sh. The cultivated members re
semble one anoth er in general appearance, have similar climatic and 
cultural requirements and are subj ect to attacks by several of the same 
insects and di seases. Some fruit and foliage characteristics are com
mon t o ce rtain varieties of different species, and this fact has been 
erroneou sly taken as ev id ence of hybridi zation or "mixing." However, 
of th e s ix cultiva t ed spec ies, fert il e inter-specific hybrid s have never 
been ohta ill eel , d espi t e 11 U11l erous efforts by j nve stiga tors in va riou's 
part s ul" th e worlel (7). Th e diffe rent species differ in the character of 
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their pollen and in chromosome number, two factors that make hybrid 
ization very unlikely. \;\Tithin 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. \;\Then the matur
ing vines are 4-6 feet long, usnally about 10 weeks after planting the 
surface root system is extensive, having a maximum spread of 7 feet. 
T'he main laterals not only are exceedingly numerous but profusely 

Fig. 2. Types of cucumber flowers. The tvyO upper ones with the immature 
cucumber beneath the peta ls arc tbe female or pistillate flowers. Tbe lower 
flowers are the male or staminate blossoms which produce the pollen. 
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rebranch ed ill such manner as to occupy the so il thoroughl y . The so il, 
t'O a depth of 3.5-4 feet is filled with an effective absorbing sys tem 
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 food s 
that nourish the young seedling. The cotyledons soon develop a green 
color and begin food manufactur e. The stem elongates slightly and 
fOllr to six true leaves develop. After these have attained nearly full 
size, elongation of the stem proceeds rapidly and the vines begin t o 
"run." The st em elongates at the end and from each of the lower 
four or five leaf-axils, a primary branch a ri ses, which may nearly equal 
th e main stem in development. On the main stem and the primary 
branches numerous short fruiting branches a r e produced . 

1\vo types of flower s are borne, the male, or staminate, and the 
female, or pistillate (Fig. 2). The first male blossom s u sually appear 
t\\·o weeks before any female blo ss oms, and consequently no fruit is 
formed in this period. The staminate flowers occur in clusters of fiv e 
in the leaf-axils of the main stem and it s branches. The female flower s 
occur s ingly, or occasionally in clusters of two or more, in the leaf 
axils of th e secondary branches. The pistillate flowers may be di s
tinguished from the staminate, by th e immature ovary, which develops 
into the cucumber, immediately behind the petals of the flower . JVlany 
more male flO\'\'ers are produced than fema le, and frequently the ratio 
of staminate to pistillate flowers exceeds 40:1. Since the female blo s
soms are borne only in leaf-axils, the number of blossoms is dependent 
011 the number of leaves. In brief, vigorou s grow th throughout th e 
entire season is absolutely essential to hi gh 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 w ide variations occur in the yields and grade 
on the different soil types. Although considerable data were collected, 
two illustrations suf-fice to show the general trend. In Table 3, data 
on cucumber y ield s and grade from 40 growers in the Bannister di s-

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

Soil type 

Sand y loams .. .. ... . . . . .... . 

C lay loam s . . . . . . . .. . . . .. . . . 

Heavy clay ... 

Very poor sand . ... . .. . ... . . ... .. .. . . .. . . 

No. of 
growers 

20 

17 

2 

Average 
yield 

TJer arre 
(pounds) 

4,730 

4 ,513 

2,400 

598 

Per cent of vario ll s grades 

small nubs 
and and 

large crooks 

!i3 47 

62 38 

48 52 

46 51 
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trict in 1931 are g iven. T hese growers were all located within a radiu s 
of five miles of the salti ng station and, in general, their cultural oper
ations were simi lar. Observations made during 'visits to these fields 
suggest ed that the variations were largely a result of soil type. These 
data show that the largest yields a ll d the lowest percentages of nub
bins and crooks were produced on the sandy loams and clay loam s. 
The heavy clay and poor sand ,,,ere not suited for cucumber production. 

S imilar data are submitted in Table 4, representing four growers 
in the Kinde section, located within a radius of one mile 0 f one an
other. These grO\vers were selected because of the wide variation in 
so il conditions. The general condition of soil fertility is reflected in th e 
yie lds and the percentages of fr uits in the various grades. Better soil 
con ditions result in increases in total y ields, high percentages of th e 
desirable grades and good financial returns , along with decreases in 
the percentages of nubbins. F ield surveys strongly indicate that high 
financial returns depend on large yields, and proper so il selection , 
preparaiton, and fe rtili zat ion, 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. 

Grmvp.r ?-Jo. 1 Grower 1'\0 . 2 G rower No.3 Grower No . '1 

Acres g roWll ... 2 3 

::i oil type .. . . . . li·.;IiL gray J i ~lit g-rav li ,{li t, gray (];lrk gray 
nile sand ('inc s,mri y lo,LIII C];LY lo,LIIl cl::1y loam 

Rubsoi l .. lille S,LW [ ChLY clay clay 

General f e rtilit y. I)()or I1Icdiulil " lediulIl gooel 

Total y ield ill POllll<i 1' PCI' 'Lr-re ... 1 ,023 2,120 4,3!jG 8,218 

Per cent small ... . 17 2:3 24 2(J 

Per cent large ..... :{:3 3.') 28 41 

P er cent nubbin . .')0 42 47 :30 

Gross financ ial ret l:nlS 1,er acre :jIi ll . 28 $:30.!):{ $.').').20 $108.0a 

III most sect ion s of the sta te the fert il e sanely loam s, silt loa ms, a 1l d 
clay loam s are th e best suit ed fo r cucumb ers. An ideal so il type wou ld 
he a fertile sandy loam underlaid by a clay subsoil. The so il should 
be ,veIl-drained and well-suppli ed \\·it h organic matter. Cucumber s 
growing in so il s lacking humus are likely to be checked in growth un 
le ss rain fall is plentiful dur in g July, August, and September. The 
poorer sandy loams and sands are USU<l.l1y too dry to produce profit 
able r eturns, and on heavy clays the plants may suffer in a wet season 
from th e so il. becoming hard a nd packed through th e trampling in 
cident to pickin g. Land with a rollin g topography with gDoc1 air 
drainage is preferable, because 1mdancls, including muck, are fre 
quently subj ect ed to frost da m age. Numerous experiments in the 
eastern stat es have shown that cucumbers do not make satisfactory 
growth on strongly acid soils, but they w ill grow well on slightly 
~c id so il s, . . 
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e ll C UI11 1 ) cr S s h () u l d no t b e p ]a 11 t (' cl 0 n 1a n d t. h at. h as h e C 11 r e ce ll I I y 
ll sed for lll elons, p umpkin s, squash , o r cncllmb er s, as se ri o us damage 
may re sul t from ravages of in sects and di seases. Obse rvat io n s incli 
ca te that t. h e crop s ho nlel not fo llow s ugar b ee t s, cabbage, potatoes, 
or other crops that lllak:e h eavy fert ility de m and s unless th e so il is 
111 anu r ed heav ily bcf ore the crop is plant ed. A clov er, a]f a Ii a , o r ot h e r 
typ e o( sod, plowed ea rly, workeel d Ol\'n , and harrowed occas io n ally 
llntil plant ing t im e u sually prod u ce s a profitab le crop. 

Fig, 3. Proper so il se le c tio n a nd a we ll - prepared see d hed arc esse n t ia l fur 
a good stand of vigo ro ll sly g rO\\' in g Cu cllill be r p la llt s, 

MANURES AND FERTILIZERS 

:\ltIHlu g'll tll c c Ll cnl lll JCr p lant is lloL a g r oss fce der , t() () htaill Li lt' 
lllost prof-itai )le returns a v i ~:{) r '() ll s gT( )\\ , th mnst be mainlaine cl , alH[ 
this obj ec tiv e is attain ecl o nly WhCll th e plant s are fnrni s il ed with all 
ah unclan ce o f, a\,~L il ahlc llu t. ri ent s, Th e crop is esp ec ially r esp o n siv e t.o 
Ill a nure app lI ca tI ons as is ShO\\ ' l1 in a l.2-y ea r fertili ze r ex perim en t 
c() ncluc~e(1 in ~hjo (3) \\' jth " s li c in g " c ll cumb er s g r ow n on riv er bo t 
to m SOl I ran g lllg fr o m loam t o fi 11 e sa ndy loam . 1 n o n e se r ies 0 f ex
pe rim en t s, 16 t 0 11 S ?f, manure p e:', acr e gave an incr ea se of 82 p er ce n t 
ove r th e p la t s r ece lvlJl g n o fe rtllI zer and a 21 p er cent incr ease over 
plats that received 1,2.20 po unel s of 4- 10-4 fe rtili ze r. A t the r ate o f ] G 
t Oll S p e r ac r e, m a nure gave much la rge r yield s ane! was m o r e profi.t 
ab le on CU CUlll b e r s than an y combina tion of c0 111me r cial fertilize r s. 

THE PRODUCTTO N OF 

S imilar re s ult s are r eporte 
of manure per ac r e 'were CO l 

gave y ields of 19,] 2 and 6,9 
igan have definit ely indicat, 
tions are decidedly profitab 
Fortuna~e ly a lmost all g( 

have sufficI ent manure t o IT 

g r oup of plants r esponds 
c ucurbits. \lVhere the malll 
t o broadcast 10 t. o 15 ton s 
t.he spring before t.h e land 
n eve r be appli ed just befO l 

well-rottecl s t a ble manure r 
o r in the rmv furrowed OLI 

t.ive on li ght so il s or those 
d r ed pound s of complete f( 
in the rO\v o n the manure. 
w ith so il. and the r ow leve' 
is so m e tim es u sed in the h 
This mater ial g ives a gOO( 

I)e app li ecl sparin g ly a nd t 
where t.h e r e is a sca rcity 0 
r ed c lover, or sweet clo\'c r 

C0 1l11ll ercial fert ili ze r s a l 
applicat.i o n s and occas iollall 
for an y r ea so n sys temat ic 
is in poor physical condit ic 
r es t o r ed before profi table y 
t ili ze r s. Th e kind, t.he a 11101 
dep end on the charact.er of 
system o f cr oppin g . In gene 
able for cucu111b er culture, ' 
and w h er e manur e has not b, 
pe r ac r e 0 [ a 4- ] 6--t fcrtil i7:c 
has b ee n grow n or manur e 
() f 4- ] o--t, 2- 12-0 or 20 per 
fcrtili7:er may be applied 1: 
plantin g, \\,ith the rc:lat i\ 
rclurns are l ike ly if th e fe l 
the hill s before planting, 
th e ferti li zer is appli ed in 
o ug hl y \"ith th e so il to avo 
o t.h e r crops, how eve r, in die: 
bands to the s id e of the see 
d epth of 2~ inch es (or the 
o r if t h e: vines ar e l1'ot 111a 
o E 100 to 200 pounc1 s per a 
mon ia are be n efic ial. 

*App rox illl a t e ly 40 tOil S per ac 
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S imilar re sult s a r c r eport ed f ro m J{h oc1e Isbnd (6), w h er e 10 cords* 
of manure per acr e were compared with 2,500 p ound s 5-6-6 fert ili ze r and 
gave y ields of ] 9.1 2 and 0.98 t o ns, r es pectively. li' ield surv eys in J\1 ich
igan have d e fll1it ely indicate c1 , o n almo s t a ll so ils, that manure app lica
tions are dec idedly pro fitabl e to the grower of pick lin g cucumbers. 

Fortunately a lmos t a ll gen e r a l farmer s growing pickling cucumber s 
have suffici ent manure t o mak e annual applicat ions. Probably 110 oth er 
g roup of plants r espo nd s more favorably t o manuring than do th 
c Ll cnrbit s. \t\There the manur e supply is p le lltiful, it Jll ay h e pr()fitahle 
t o br oadca st ]0 t o ] 5 t o ns p e r acr e with a m a nur e spr ead e r ca rl y in 
th e spring before the land is plow ed. Coar se, straw), 1llanure sho uld 
neve r be appli ed just be fo r e th e c rop is planted. S ma ll cJuantitie s 01' 
well -r o tt ed s table manur e may he app li ed t o advantage uncl e r the hill s 
o r in th e row furr o·w ecl o ut befo r e plantin g. This is espec ia lly effec 
tive on li ght soi ls o r tho se low in o rganic matte r. Tw'o or three hun 
dred po unc1 s of complet e fertilizer o r superphosphate may be applied 
in th e rO\\" on the manur e. The fert ili ze r a nd the manur e arc cove r ed 
with so il, a nd th e r ow lev eled fur planting the seed s. Poultry m a nure 
is somet im es u sed in the hills· o r around th e plants afte r th ey are up. 
Thi s mat e rial g ives a goocl r espon se if prop erl y u sed , but it should 
he a ppli ed sparingly and th or oughl y mixec1 with th e su il. On farm s 
wher e ther e is a sca rcity of manure, cuctl1llhcr s shou ld fllll()\\ · a lfalfa, 
red cl()ve r, or S\\·ecL clove r in th e rotation . 

COll1 m er c ia l fertili ze r s a rc often used to supple1llent li g- ht m a nl1re 
applicati on s a nd occas ionally as a suh s titut e for manure. t1 o\\"eve r, il 
for an )' r easo n sys t ematic m an urin g ha s heen n eglec t ed and th e su it 
is in poo r ph ys ica l conditi on. the organic matt e r in th e soi l mu s·t he 
r es t o r ed befo r e profitabl e y ie lc1 s can be exp ected from co m1ll er cial fe r 
tili ze r s. Th e kind, th e a m oullt t o apply, and t he method .o f appl icat ion 
dep encl O il the character of th e so il , t h e previous f e rtili za ti o n, a nd th e 
system of cr opp in g . In genera l, o n sa ndy loam and clay loam so il s, suit 
abl e for cucumb e r culture, \vher e cl()ver or al faHa ha s not bee n grOWJ1 
ancl wh ere manure ha s not hee n applied in t he rotatio n, 300 to 500 pOl1nd s 
pe r acr ' o f a 4- ] 0-4 fertili ze r is r eco m11l enc1ed. vVhcr e cl ove r o r alfalfa 
has bee n g row n or manur e appli ed in th e rotal iun, 300 pounds per acre 
(J f 4- 1 ()-4, 2- 1.2-() ()r 20 per cent s llperphosphat e is r ec()llllll ended. Th e 
ferlili ze r llla), he appliecl broac1ca st and wo rk ed inlo the so il hef()r c 
pLanlin g. \\ ' it11 the relati ve ly s m a ll am o unts H'C()11lnl enc1ed, greate r 
return s a r c likel y if the fertili zer is appli ed a long th e row o r around 
the hill s hef()r e planting. Th e s tand ard prac tice , especially whe r ~> 
th e ferti li zer is app li ed in the ro\\· or hill , has bee n to mi x it tho r 
oughly with the so il to avo id j'oot injury . H ecen t ill\' es tigalio l1 s \\"ith 
oth e r crops, how ev er. indicat e that the fertili ze r should be applied in 
banc1s t o th e s icl e of th e seed at a c1i s tance of 20 to 3 in ch es and at a 
depth of 20 inches for th e bes t r espon se. D uring a coo l, wet seaso n, 
o r if the vincs arc not making a sa ti sfacto ry g rowth , side-d r ess in gs 
of 100 t o 200 pounds p e r acr e ()f nitral e of soda o r sulphate o f am 
m onia arc b en efic ial. 

*Approximate ly ·W t OllS per acre. 



12 i\nci-rtcAN SPECIAL BULU~TIN NO. 2tj 

SOIL PREPARATION 

The soi l intended for Cuclllllb ers sho uld b e p1o\Ved moderately early 
in the spring and kept well-workecl until planting time. Alfalfa or 
clover sod should be pl owed and di sked the preceding fall to kill the 
roots and to a llow suffi cien t time for decay of the tops. On light, 
sandy 10ams, particularly th ose wi th r olling topography, plowing should 
he deferred until sp rin g, hut th en it sh ould b e done as soon as th e soil 
is dry enough . \Vhere broadcas t applications of manure are mad e. 
it is best to mak':e them just before plowing. Harrowing th e so il im 
mediately afte r plowing and at frequent interval s, especially aft er rains, 
nntil planting time, is desirable. Where the so il is plowed early a nd 
work ed down, many of the weed seeds germinate in a few days, and 
t h ese are easi ly destroyed by harrowing on a bright day. A second 
harrowing a week la t er will destroy a second lot of weed seedlings, 
w hil e the third and fourth harrowings \vill n early rid the top soil of 
weed seeds. The cheapest, quickest, and best vvay to cultivate a crop 
is frequent harrowing before the seed is planted. 

Early plowing and keeping the so il well-worked to kill weeds con
serves moisture and enab les th e seed t o ge rminate no matter how dry 
the weather may be at planting tim e. So il that ha s not been plowed 
o r wor k ed until it is neede d is lik ely to b e dry and fnll of clod s. By 
the tim e the clods have been work ed down suffici ently fine to make a 
good seed bed, the top so il will have lQ st 1110st of it s moi sture. Such 
seed b ed preparation may b e sati sfactor y for corn, or for other crops 
wi th large seeds w hich are plant ed rath er deep, but it is no t satis
factory for cucumb er seeds which should be planted not to exceed 
one in ch in depth . Soi l that ha s been plowed early and harrowed 
occas ionally will b e moist an inch b elow the surface even during a 
dry season. Cucumber seed planted in such soil will germinate readily 
and produce an even stand of vines. Early preparati on of the so il 
ge n erally r esult s in an improved phys ical condition and a loose, mel 
low, friable seed bed , wh ich is not likely t o form a h a rd cru st that is 
u ft en injuri ous to yo un g cncll1llb er seed lin gs . 

DATE OF PLANTING 

S in ce the Cllculllh cr plant is tenckr a nd eas il y injured hy frost and 
lo\V temperatllres, plantings should he delay ed until danger from low 
temperatures is over and th e so il h as become r easo nably warm. Field 
surveys in ]9.29 and 1930 i11dicated that a large majority of grower s 
planted too ea rly to in sure good stands of vigorously growing plants . 
In 1931 and 1932, elate o f planting tests were conducted at East Lan
s in g on Hillsdale sandy loam so il of medium fertility. The 1931 plots 
fo llowed a crop of tomatoes that rece ived a liberal manure application 
and the 1932 crop fo ll owed a g reen manur e crop of soybeans suppl e
mented with light manuring. J\ broadca st application o f 500 pounds of 
a 4-16-4 f ert ili zer was 111 ad e each season several days b e for e plan ti ng. 
Seeds u f th e Na tio11al l)icklin g va ri e ty "were drilled at th e rat e of 10 
puund s per ant' ill rows () feet a part. \Vhell tlJ(-' plants were suffi cient ly 
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large they were thinned to 
planting date \ve re used I 

plots all receiv ed the sar 
harvested twice weekl y. 1 
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In this experiment early 
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21 did not produce fruit . ~ 

200 -

(I") 

""0 
c: 
~ 

~150-

-ro 
0-

~ 100-
0.. 

50~ 

-

May 21 Ju 
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more nearly represent \Vh ; 
than tho se g iven on the 1 
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large they w ere thinned t o 18 in ch es apart. Three r ep lication s for each 
planting date were u sed each yea r. As n ea rly as was possible, the 
p lots all received the sam e cultural trea tm ents and each plot was 
harvested twice weekly. The data given in Tahle 5 and shown g raph
ically in Fig. 4 are averages [o r the two season s. 

In this exp erim en t ea rly plantings resulted in poor s tand s, but when 
yields are considered, increase in stand after June 10 was not great 
enough to warrant plantings after that elaL e. Plantings made May 
21 did no t produce fruit allY ea rl ier than tho se made 10 cbys la ter , 

200 

(f') 

-0 
c: 
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May 21 

-
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June 1 June 10 Jl,me 20 June 30 

Date of Plant ing 
Fig . 4. TnAu cll cc of tll C e1 atc o [ plantin g 0 11 yie ld of Vi ck lill g c lI Ctllllb cr s at Ea s t 

J .ansing, 1931 -32. Thc bcs t s tands a nd large s t y ie ld s arc securcd \Vhen thc secd IS 

p lante d about 4 weeks a ft cr average da tc o[ last ki lling frost ill thc spri ng . 

and where the plantings were later than J nn e 10 th e length of the 
p icking season was curtailed, which resulted in lmyer y ields. The 
largest w eekly harvest for the l\/fay 2 1, Jun e 1. and J un e 10 plan tings 
occurred the third ,,'ee k in A ug ust . while fur th e Jun e 20 planting it 
was the first week in Sept em ber, and [or those planted Jun e 30 it was 
the second week of September. The yield data given on the plat basis 
more nearly r ep r esent what might he expect ed under field cond iti on s 
than tho se g iven on th e 100-plant basis. The lowest y ields were ob-



Table 5. Influe n ce o f date o f planting on s tand o f plants , length of picking season, 
yie lds and g rades o f pickling cucumbe rs a t East Lansing, 1931-1932. 

Date plant c(l 

Stand of plants (per cent ) . 
Date of 1st ])icking . . . . ' , . , , '., , .. 
Length of IJicldlig 1)(';\1'0 11 ('vl'ceb;) ... 

Y I JEL!)::; 1"JEI1 PLOT 
Total 1l1l111 lJer of frllit ~. 
Total weight (pound s) . . 

May 21 

2.') 
.f l ily 1fi 
II 

I ,:lfi!) 
80 . 07 

JUlle 1 

:37 
July JS 
J.l 

2,:no 
J27.60 

June 10 

R:'5 
.T il ly 21 
10 

:l,fi I S 
101 . 60 

JUlle 20 

70 
A ll g Li st :3 
8 

2,!i:)2 
155 . 8!J 

June 30 

06 
Aug ui>t 10 
7 

I fl4() 
J i 1. 0(J 

-.--.-------------- -----------··---1-----1----·-

YJJoLDS PER 100 Pr,AN'I'''' 
Tota l llllJnher of fJ'llils, 
Total weigl! t (poll1l<l s) .. 

Pl'I' CC lit sma ll .. . 
Per cell t I<Lrge . .. .. , ...... . 
PCI' Cellt Hlil)s awl (Took:') . . . 

1,2D7 
2 HUi:3 

1,:3:)() 
2::lS . (i2 

2,762 
].')2 . 1:~ 

2() 
27 
17 

2,1:)S 
130. !)[ 

2:'5 
:~O 
1fi 

1,2:30 
72 . 2:3 

21 
21 
4H 

tained from plantings made ,May 21, and increases of 143 and 218 per 
cent were obtained 'where the plantings were de layed until June 1 
and June 10. 1\ reduction in yields is shown for the plantings made 
June 20 and 30. Even 'where the y ields are reduced to a per plant 
basis the general trends are the same. There is, however, an indica
t ion that if sati s factory stands had been obta ined, the June 1 plant
ings would have been more profitable. '\iVhen the percentages of the 
various grades are cons idered for t h e 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 n ubbins was not mate
r ially affected. On the other hand, the late p lantings produced a far 
superior grade during the first pickings, bu t because of the adverse 
weather for pollination and the heavier set of fru its after the first 
week in September these differences are not shown in the data given . 
The climatic condition s in 1931 and ]932 were comparable to 'what 
may he normally expected in thi s sect io11. The data indicate that at 
East Lansing plantings should be made hehveen June 1 and 10, or 
approximately 4 weeks after the average date of t h e last k illing frost 
in the spring, which is May 4. 

S ince the climate varie s greatly in different parts of the state, JlO 

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 k ill 
ing frosts in the spring, average dates of first k ill ing frosts in the 
fa ll are given for most of the stations in the Lower Penins ula within 
the areas where pickling cucumbers are raised commercially. From 
th is 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 safe ly a week to 10 days 
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Table 6. U . S. W 

'Western Lower I\Iicliig,LIl 

Rtlltion 

A l i t-gail . 
Battle C r t-c·k .. 
Benzunia .. , ' 
B ig Ih p ids .. . . 
B loo i llinglia le . 
( 'adi l lac ... 
Cass() pol is 
( :el ltervi l le . 
C l! ar l (~v()i:\ . . 
(· I! a rl ot.tl~ .. . 
(;olrlwakr .. . 
(: roto l l. . 
F ife Lake .. . 
l.'mnk fo r L. 
(;a ll ges ...... 
Cra lld H aven . 
C r ,Llld Ha p iil s. 
(: I't-'(~H vi ll c . 
n ,u t . 
fl as t i ll gs . 
lI o ll aw l . . ' . . 
H oward Citv. 
I van . " . : .. . . 
\(a l 'LIII"7.00 .. . . 
L li di l lgLOIl . 
Lll thpr . . 
-,\ I 'Ll1 i ~tee . . 
J\1 II skegll ll ... 
O ld Mi~si(Jll . 
O l ivet . . .. . 
J'etoski"y .. 
I l.\Ocd City . 
Rt. .rallies. 
~t. JoseJJh. 
f-),tr:m<lc . .. 
Sm i th Haven .. 
Traverse City . . 

No . 
yean .. 
data 

Averagl 

date 
last 

killing 
frost ii 
Hprillg 

1\ 1 elY I ( 
:\ 1 ~L} ' ( 
_\ 1 <LV 1 L 

1\1"y I .: 
1\lay I: 
,\f;LY t: 
1\LLy ; 
\Iay ~ 
l\ 1 ay II 
\ Iay I ; 
;\fay ( 
;\ Iay I f 
,l lllle : 
1\ [ ay I ~ 
j\ 1 al' I 
ApI: ;l( 
l\ l al' I 
\1ay I ~ 
\ 1 ay 1/ 
:\Iay ] I 
\Ia,\' ~ 
1\ 1 ay 2~ 
;\1'L.\· :l' 
]\ 1 a\" ~ 
\ 1 ai, ~ 
\ [ a~ :H 
i\ l al' H 
j\1 ai' I 
l\f;LY I:: 
1\ [ ay ~ 
1\ l ay l( 
May 2~ 
1\ 1 eLy l~ 
Apr. 2:: 
]\[ay J C 
May ~ 
l\lay 11 

*These deLta r ll rni~l1ed iJy U. :-:l. Weat! 
through 1 9:3(J. 

earl ier. Earli ness is not a f 
hers, hCJ\vev er, and piant in f 
enough to insure prope r 
stands of vigo r()us ly gr o\\' i 

Two methods of plantin 
seed in so lid rows- are pOp1 
hers. If the plants are g ro 
rows 4- feet apar t one way 
(8 to 10) should he p1ante( 
the plants are wc ll-estahlisl' 
a re over, they should be t1 
with a hancl hoe, ca r e SllOtl 
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Table 6. U. S. Weather Bureau record of frost aata.* 

Western Lower l\1iclJig,L l l 

Rtntion 

A ll t'gall . . 
Battle C ret'k ... 
BeHzoni'L . .. 
Bi g llapi ds 
Bloolilingdale . 
(' arlillae . 
C assop o li s 
Cellte r vi ll e .. 
C lra.rlev()i x . . 
(: lr ar l()ttH . . . . 
Co ldwaLPr .. . 
( : rotoll. .. 
"'iff' Lake .. 
I,' rallkl'ort . 
Ca ll ges 
CnUld H a ve il . . 
(;ra lld Hapids. 
(: rl·'wlvi li e . 
TIMt 
[I ast ings . 
lToll alid . .. .. . 
lIoweml C ity. 
I vall .......... . 
K,L1a lll azoo ... . 
Llldillg toH . 
LliUler . . 
lVl ,L'iI i st ee . . 
M w-;keL;oll . . 
O ld Mi:::s ioll . 
O li vet .. 
Petosk,;y. 
Iteed C ity 
fit. .Tallies. 
St. Joseph. 
f-iarallac . .. 
S01l th Haven. 
Traverse C ity .. 

No. 
I'ear s 
'dat,L 

Average 
dute 
last 

killing 
frost ill 
sprillg 

J\ l ay 10 
:\I ay (j 
1\1 eLY 14 
J\lay 15 
I\Iay I:~ 
May I f) 
May 7 
l\I,LY ~ 
May II 
Ma y I;) 
May (j 
IVhy If) 
,lillie :l 
May IH 
iVlay 7 
A1"·. :W 
JYI ,LY I 
M,LY 12 
May 17 
M,LY I I 
May H 
MeLY 2R 
J\'l,LY ~f) 
J\'l eLY 2 
IVlal; 1\ 
J\ I a~· :W 
YI ,Ly 14 
MeLY I 
J\!I ay 12 
l\1,LY 4 
l\Iay Hi 
M,LY 22 
M ay 14 
Apr . 2f) 
M,LY I G 
May 4 
May] I 

Average 
dal e 
lirst 

k illillg 
fro:::t ill 
a lltll III II 

Oct G 
Oct II 
Oct (j 
Sellt . ~:J 
O('t \) 
Oct (i 
Oct 1:3 
Oct 12 
O('t Jil 
O('t :l 
Oct ;) 
O(, t 4 
SEp t. !J 
Oct I :l 
Uct 17 I 

Oct I R 
Oct I il 
O(,t 7 
Oc t 7 
S,"pt 2(j 

()r-t 1\ . 
S'"pt. I D 

~~!:t T~ 
Oct 12 
S(!p t. I H 
(kt 1(; 
O('t In 
Oct I H 
O r- t 7 
Oct fi 

~~.Itt ~:~ I 
Oct 27 
Sept.:W 
Oct I f) 

Ol:t Hi I 

I 

Eastern Lower -:\Iichigan 

Station 

Adl·i'LII . 
A IIII 'L ... . 
Alll i AriJOr . 
Arbel<L .. 
Arll1ada. 
na.y (' i t y . . . .. 
I) i-!troit . . . . . . . . . . 
])11 r<LlId . . . . . . 
I,; I()i s~". 
I" lil lt. 
Grape .... . " ... 
II arbor Beac ll . . . . 
H ;L ITi soll .. . , . . . . 
11 'Lyes . . . . . .. 
II i II sd:L1 e .. . .. 
lTuweli . 
.)'Lcks :)Il. . . .. . .. . 
L a ll " illg (I ';asl ). . ' 
L'Lpe(!r . . . 
I\li (llawl . 
.lVlorr"Jl :'i 
MOlin!. (: Ie ili eli s. 
IV[Olill t P le'LS<L Ilt. 
Oi ll e l' .. . . 
O wussJ .. . . , .. . . 
I'IYll101l til .... . 
Pontia(·. 
Po r t Allstill. . . .. . 
Port 1 rlll·O II . 
S'Lg in'LW. 
st. .Jollli s 
S'L llIl IISI(y . . 
TII()l'Il v ill<~ 
\V : ~pt BnLllcll. 
Y p si l'L llti . 

No . 
years 
data 

Average 
date 
last 

killing 
rJ'o~t ill 
sp rillg 

May 4 
.Vlay 12 
J\Lty 3 
May 12 
M ay l 4 
M;.LY 7 
.'\,, 1'. 28 
I\I ,LY 12 
lvlay H 
May 10 
May G 
I\LLY H 
M,LY I f) 
M;LY 14 
JYLLY \) 
J\!;LY J I 
May ti 
i\J.ay 4 
M,LY 12 
May 13 
May J 2 
May D 
I\1;LY 2 1 
M,LY 22 
M,L:), I :~ 
I\1,LY 12 
M,LY 10 
M,LY It 
l\1ay 7 
I\1,LY I 
M;L'y 7 
I\Iay 22 
Ap r . 27 
.llille :l 
May G 

Average 
date 
fin;t 

ki llin g 
frost ill 
a utllllln 

Ud . 9 
Oct . J 
Oct. 1 ~{ 
Sept. 2G 
Oct. .'5 
Oct. 7 
Oct. J4 
(JC't. 7 
Oct . H 
Oct. .'i 
Oct . I J 
Oct. 8 
Oct. 1 
Oet. !) 

Oct. G 
Oct. G 
( )ro t. n 
Oct. H 
OeL. !l 
Oet. 1 
Ort. fi 
Or:t. I' 
0 c.: L. :l 
S{!pt . 14 
Oct. ;{ 
Or·t. i{ 

O ct. H 
Oct. ;) 
Or;t. II 
O(; t. 7 
Oct. fi 
Sept. 30 
Oct . 12 
Sep t. 2:l 
Oct. 7 

* These (la ta f urnipiJeti hy U . S. \VeatlH:r B :m.":L:l :::)t.'Ltioll :tt 1'; :Lst L<1n.~i ng. Inc'.llld p,s a Sl l1 llm<1ry li P 
tlirough 1930. 

ea rli er. Earlin ess is ]l o t a facto r in th e producti on o[ picklin g C U C UI11 -

he rs, ho w eve r , a nd plantin g sh ()u ld he delayed until the so il is \\'arm 
enuug h to insure prup er ge rmination , \\' hi ch I S esse n tia l for guud 
stand s of vigo r()u sly g row in g plant s. 

SEEDING 

Two methods of plant in g- eith er seed in g in hill s o r dr illin g th e 
seed in so lid r ows- are popular a1llong the g rowers of pick ling cucum 
ber s. If the plants a r e gTO\\'ll ill hill s, the fie ld Jllay be m ar k ed w ith 
row s 4 feet apart one way and () feet apart the other. S uffi cient seed 
(8 to 10) should b e p lanted in each hill t o in snre a full s tand ; after 
th e p lant s arc well-established a nd the ravages of the cucumber beet le 
are over, they shonld be thinned t o two plants per hil L In planting 
with a hand h() e, ca r e shou ld b e exe r cised to place t h e see d in Jll o ist 
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soil, which should be tamped lightly with the hoe, after which a little 
loose soil should be drJ. wn over the hill. The seed should not be cov
er ed deeper than one inch. In planting a large acreage, a modifi ed hand 
corn planter is of ten used. VI/ooden 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 so il 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 ch-illed in continuous row s, spaced 5 to 6 feet 
apart, and lat er the plants are thinned t o 12 t o 18 inches apart in the 
ruw. Th e drill should be so regulated that a si ng le seed is dropped 
e very 5 to G in ches. This method t end s to give J. more uniform di s
tribution o[ the seed; in sures a better spacing of the plants, involve s 
less labor in applying fert ili ze r s and manure, and facilitate s picking. 
On the other hanel , \vith the crop grown in hills it is possible to cul
tivate in both directions, thus saving so mewhat in hand hoeing. How
ever, if the soi l is plowed early and g iven frequent harrowings until 
planting time, \veed co ntrol should not be a serious problem. 

INTERPLANTING 

The OpllllOll is pr evalent among some growers that cucumbers need 
:l certa in a mount of shade for their proper development and to provide 
thi s th ey plant co rn or som e o th er crop between the rows . Still other 
g row er s, af t er th e crop is planted, believe that too much space has been 
allowed between th e rows and attempt to utilize it by planting a single 
row of some other crop between the row s of cucumbers. This prac
tice can not be r ecomm ended for several reasons. In the first place, 
cucumbers mak e their best development in full sunlight; shade is not 
necessary J.nd often d ecid ed ly detrimental. Second, the intercrop 
competes with th e cucumb er plants for nutrients and moisture, and 
t hird , it interferes with cultivation and harvesting. These facts have 
been obse rved r epeat edly in the fi eld surveys and are substantiated by 
an exper iment conducted at East Lansing in 1932. The planting ar
rangement in this case compris ed cucumbers planted in 6-foot rows and 
between fo ur of these rows, thre e r ows of swee t corn were planted the 
sam e day as the cucumbers. The two center rows were taken as th e 
plot with th e intercrop, while other ro ws 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. 

C lean fnt erplanted 
cultivat ion with Di fferencE'''' 

sweet corn 

ToLal numJJcr of fruit s pp.r 100 plant s ..... .. . . ...... .. . . 2,.')07 1 ,992 6 Jr. 

Total yield per acre (pOIllllJ S) .. .. . ............ . . . ..... . .'),459 4,369 1 , 090 

G ross returns per acre. $45 .00 $36 .20 $8.80 
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were included, and the a verages 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 ma tcrial reduction in yield and re
turns. Had the season been abnormally dry even greater differences 
may have been expected to occur. 

CU LTIVAT ION 

The rUllction or cultivation is to con serve moisture by eliminating 
weeds, to close up cracks in the soil and to provide a loose, rough 
s llrface which will more efflcicntly al)sorb rainfall and help to preven1 
erosion. Cultivation should begin as soon as the rows can be followed. 
Frequent, 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 pul1ed. 

POLL INATION 

Reference was made earlier, under the heading o{ 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. vVhen 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 blossom s, however, normal 
fruit production should occur. The production o[ normal fruits, how
ever, must be preceded by the transfer of pollen from the male blos
soms to the stigmas of the female blossoms; if this does not OCCllr, 
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. 'Ihe stigma of the female 
flower is receptive the day the flower opens and remains. receptive 
until the afternoon of the samc 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 hy 11an(1. Honeyhees are the most fr quent 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 11ai~·. 
Then, when the bee visits the female flo\Ver, som e of the pollen IS 
brushed on the sticky stigmatic surface. Here the individual pollen 
grains begin to send out tubes which penetr~te into the ovary. and 
enter the ovules. After this the ovules develop 111tO the seeds. A s111gle 
fruit contains several hundred ovules, most of which must be fer 
tilized before the fruit can develop properly; therefore, it is essen
tial that several hundred pollen grains come in contact with the sti&"l~a 
of a singl e female Rower , since a single grain is capable of fertl11z 
ing only on e ovule (s eed). j\fter fertilization the immature fruit (ovary) 
incr eases in siz e, with the greatest increase occurring 4 to 6 days after 
pollination, and reach es th e pickling size in from 7 to 10 days. Hence. 
it Follo \vs th at wi th pickling CUCUIll bers it is necessary that son~ e pol 
lination OCCllr daily i I: the maxilllulll number of well-formed fnllts are 
produced. 

Fig. 5. On e of the scr een cages use d to prevent insect vi sitation to the flowers 
in the 1935 pollination experiments. 

Occasionally ctlctll11bers set fruit withotlt the stil:1l1ltls of fertil!za·· 
tion. Such fruits are alway s seedless and usually misshapen. If slIces 
are cut across the fruit, small holes, which shonkl be filled with im
mature seeds, may be observed frequently. In. the manufactl~re. of 
sliced pickles it is neces sary to .remove such sectlOns by. hand plcklllg 
after the slicing process, which IS a co~tly factory operatlOn. . 

Since flowers are chiefly insect-poll1l1a ted, the presence of bees 111 

the field is necessary. This was clearly shown by an experimen~ con
ducted at East Lansing during 1934 and 1935. Cages made of w1l1d?w 
screening (Fig. 5) were placed over cuc~1111ber plants to exch:de .111-
sects. The plants were sprayed several tImes WIth a strong l11Cot111e 
solution to kill any insects in the cages. All honeybees were kept out 
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bu t 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, 
each year ample opportunities for pollination were afforded for the 
uncaged plants. In 1934 t\\TO cages, each containing 20 plants, were 
used, and the open pollina ted 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 wall s. 
The data for the two seasons are given in Table 8. 

Table 8. Yields and percentages of f ruit shapes from open-pollina ted and from 
caged cucumber plants. 

1934 1935 

Open- Caged . Open- Caged Caged . 
pollinated no insects pollinated with bees no insects 

Number of plants .. . .. ... . ..... ...... . . 20 20 4.5 4 .5 4.') 
Total number of fruits harvested ..... . .. 500 HJ8 557 230 65 
Per cent increase over caged .. . ..... . ... 2.53 8.')7 3.54 

12: 60 " Total weight of fruits (pounds) . .. . . .. . .. 41 . 20 14 .20 8:3.01 30 . 80 
Per cent increase over plants caged 

without insects . . . ... .. ... .... . . . .. .. 200 ...... . .. . 660 215 
1',9r c~Ttt st~aight fruits: . .. . .. .. . .. . .. . . .')6 2.') 36 34 S 

misshaped frUits . .... . . ... . . . .. 44 75 64 66 D2 
" constricted at blossom end . . .... 14 20 19 22 :17 
" constricted at stem end ......... 8 4 33 36 4.') 
" constricted in center .. .... . . . .. not recorded 7 4 6 
" crooked . . . .. .. . . . . ... . . . ...... 22 

I 
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 efforts 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 flower s 
than 011 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 b ees 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 develop men t of large numbers of fruits, while slicers and seed 
crops require fuller development of comparatively small numbers 0 r 
fruits. Heavy pickle production involves almost continuous develop 
ment of new fruits, and failure t o obtain set for a few days is an irre 
parable los s, while with the other cucumber crops it is soon compen
sa ted by a few days of favorable se t. 

Conditions affecting the activity of bees in cucumber fields are likely 
t o increase or decrease correspondingly the percentage of Bowers set
ting fruit. Inactivity due to co ld weather when pollination should take 
place is likely to result in a poor set. \Vhen weather conditions are 
favorable, large areas of honey-producing crops such as white clover , 
a lsike clover, and sweet clover may compete with the cucumbers and 
attract the bees away from them. Th e proximity of hives to the cu
cumber fi elds may decidedly influence the yields and deserves the 
attention of the grower. Many grO\vers report increased production 
with a lower percentage of nubbins ~\\'h e r e hives are located in or near 
the fields. In general , the fields should ]lot he far lh er than one -quarter 
o f a mile from one or lllore swarms of hees. 

HARVESTING 

Cucumbers planted from June 1 to 10 will begin to produce fruits 
in late July or early August. The fir st 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 Bowers 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 ot 
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 si tuation 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 fruit s are removed before they 
a ttain 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 anyone 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 ca rele ss picking which r esults in tear
ing and breaking the vines. J f g rown in rows the plants may be 
rolled over and, aft er the fruit s arc removed, rolled back in their 
original position. One man can pick the cucumbers from one acre of 
vines by picking one-half ac re each day; school children usually pick 
about half as large an acreage as an adult. 
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Harvesting the crop is rcgardcd commonly as thc largest item of 
cxpcnsc) and this outlay is govcrncd largely by the frc quency of t he 
pickings. F icId men, in gcncral, urge farmers to p ick frequcnt ly so 
that a largc portion o f thc crop wi ll be of the desirab lc grade. Gr ow
ers contencl , ho,,·cvcr, th<lt les s fr equent pickings res ul t in t ot al y ield 
increases great enough to uve rha la ncc the lower pr ices pa id fo r the 
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Fig. 6. Graphic representation of tota l y ield in pounds per acre and the amou n t s 
o f each grade produced ,,-h e ll pickling cllcllmb ers "v'e re harves ted at one-, two-, 
three -, four- and seven -cl ay inter va ls. 
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larger fruits. In other 'words, they contend that the prices paid for 
small cucumbers are not high enough to make their production more 
profi table than the production of larger sizes. Obviously, with fre
quent pickings smaller sizes wi ll 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: "\iVhat 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 ]'viichigan Agricultural ExpCl'i
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 t ·wo rows , 100 feet long, containing approximately 133 
plants and arranged in such manner that every third plat constituted a 
check plat. In 1931 each treatment vvas 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 exam ined carefully at each 
picking, and as nearly as possible, all fruits more than IX inches ill 

T ,able 9. Influence of lengt h of interva l b etween harvests on yield , grad e, a n cli 
fin a ncial returns of p ickling cu c u m b ers ( 3-year averages). 

Picking Interval (days) .. . . . _. _. '_'_'_'. _ . . _._. _. _ . . _._._. _. ' __ 1: _____ 2_~1 __ 3_~ __ 4_~ __ 7_~ 
Total numher of fruits (per 100 plants) . 
Total weight (pounds per acre). 

Rill all grade (pounds per acre) .... . . .. .. . . . . 
Large grade (TIO\!llds pel' acre) ............ . . . 
N u hs and croo]\!, (pounds Jl er acre) . ....... . . 
Culls (pounds per acre) ... . . . . . . . .......... . 

f-iJlI(LlI (per cent of 101:"11 salahle liy wf,igllf) . .. .. . 
Large (per cent of tot al salahle liy weigl ll ) . . . . ... . . 
N lI bs amI eroo]<s (per cent of loUd salable l)y weigl lt) 

3,704 1 3,020 2, om 2,170 I ,102 
4,570 _ 5,357 6,720 8,130 10,388 

------------

2 ,366 2,0.')6 1 ,860 1,476 3n 
476 1,2::12 2,0.')0 2,6]::1 2,1 fi6 

] ,7 10 1,881 2,142 2,::140 1 ,4.')0 
18 ]87 6.')3 1 ,653 6,300 

------ - --

.')2 :)D :30 22 n 
II n :-l2 40 .')4 

38 38 37 37 ;36 

--~-------------------------------------

Gross 1'et11rns per acre 
f-lmalJ at $1.2.,) per cwt . .... . ... . . . ......... . 
Large at !If 0.75 per cwt ... .. . .. ... ........ . 
N u l::s and crooks at ~0.[j0 per cwt .. . . . . ... . 

Total return s ... . . ...... .......... . 

Gross ret urns less harves ting cosl s . ... .. . 

In fluence on size wi thin grades 
Small (calculated number per barrel) .... . .... . .. . 
Large (calculated number per barrel) ...... . ..... . 
Nubs and crooks (calculated l1llmber per barrel) . . . 

$20.6.') 
:3 . 57 
8.55 

---
$41.68 

- 38 . 32 

----

12 ,876 
2,118 

12,411 

$2[, . 70 
9 .40 
9 .41 

---
$44 . 60 

4 . 60 

---

10,686 
2,127 
0,4.')0 

$23.32 
1.').4.') 
10 . 71 

----
$49.48 

22.82 

---

8,8.50 
2,004 
7,.')33 

$]8.4.') 
10 .60 
11 . 70 

---
$49.75 

29 . 75 

---

7,901 
1,767 
5,655 

$4 . 66 
Hi .24 
7 . :30 

---
$28 . 20 

]6 . 77 

- - -

6 , .,)31 
1 , 716 
4,080 
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length were harvested. A ll plats were picked separately, and the fruits 
from each were separated into four grades, and recorcl s were k ept of 
the number a nd \\"eight of the cucumbers of each grade. A sumlllary 
of the data obtain ed is g iv en in Tabl e 9 and shown graphically in 
Fig. 6. 

Total numbers of fruits produced are shown to increase with fre 
quent pickings, while the tota l weights of fruits were greatest from 
the longer intervals. On a g rad ed bas is, the percentage of sm all -grade 
fruits increased wilh frequent pickings, while, 011 th e other hand, the 
increase in the percentage uf th e large size from the longer interva l..; 
111 0re than offset th is eff ect. The percentage o r nubbin s and crooks 
remained constant for th e var ious in tervals.VVhere th e i lltervals be 
tween pickings was leng th enecl heyo nd four clays, a large percen t age 
of cull s resulted. It is sugges t ed that und er ord inary so il and weather 
co nditions cucumb er nelds be picked twice weekly. 

Financial returns per ac r e minus es t imated harves tin g costs \ye r e 
largest for the fo ur -day interv::tl and showed a loss (or t he one-day 
interval. Even w itb a w ider spread in the prices for the various grades, 
one- and two-day pickings were not profitabl e. Th e data indicate that 
hig h nnancial returns depend on large acre-yields, which a r e generally 
accompani ed by a hetter g racl e of p ickl ing cncumb er s. 

GRADING 

Practically a ll pickling CtlClllnbers are grown under contract he tween 
a pickle company and the farmer. The contract specifi es the grades into 
w hich all the cucumb ers are to be separated and the price to be pai(l 
for each g rade. The g rad es vary with the different co mpanies a nd a re 
largely govern ed by the kind of pickles manufactured. Some con
tracts spec ify the max imum percentage of th e large grade that w ill 
be accepted. The following grade specifications represent those com -
11l onl y used in Michigan and were ll sed t hrollg holl t the experim en ts 
r eported in this publication: 

1. Small- All strai ght, perfectly shaped cucumbers less than 3)4 inches 
long and less than 1Ys inch es in diameter. 

2. Large~All straight , perf ectly shaped cncllmhers more than 3 /"~. 
and less than 5;;i inches long and more than 1j1i a nd less th an 2 
inches in diameter. Fruits of this grade are packed as "d ill" 
pickles. 

3. "Nubbins" and "Crooks"-All mi sshap ed fruits of small a nd large 
s iz es not meeting the requirements of the other g rades. 

4. " CulIs" - Over-matured fru it s a nd large, seedy llubbins that wou ld 
be rejected at salting stations. 

The usual practice is for the farmer to grade each picking. The 
pi ckers bring a ll of the fruit to a so rting table w h ere t he cull s are 
thrown out, and the other g rade s are placed in separate contai ner s 
for delivery to the salting station. Here they are quickly run over 
sorting tables or machines and the cucumbers not meeting the grades 
are picked out . Each grade is then weighed and usually the scales 
receipt is payabk at the loca l bank . 
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I , 

Fig. 7. Small -grade picklillg c l1 clll1lhe rs in upper rO\\', the large
g rad e frui t in low er row. 

Fig. 8. Diffe r ent fruit sh apes and s izes classified as nubbins and crooks. 

THE PRODUCTTON OF 

Since nearly all pickling 
pickle packer reserves the 
and furnishes the grower 
price. Where this sys tem 
I f each grower were allowl 
planted , with a resultant Ie 
by the sa lting stati on. :Mo 
tai ners. Only three or [Ol 

purpose. 
Two di stinct types of Cl 

black and those with whit 
tures it gradually develops 
netting; in the white-spin< 
turity the fruits are near 
almost exclusively for pick 
of the white-spined varieti 

Although the slicing va 
for pickling purposes by 11 
commercial pickle packer. 
th e pickling varieties and, 
they are very slender, or tcl 
to shrivel badly soon aftE 
Pickle, Snow's Perfected ~ 
used for the small sizes, ' 
cucumber, is used primaril 
the above-mentioned var ie 
to produce large numbers 
harvested and to retain its 
pickling processes. 

The differences betwee l 
great and, since the plant 
keep the seed stocks true 
work in the hands of diffe 
ideals of type. These co: 
found in differ ent seedme) 
a majority of cases th e par' 
th e variety. Brief charact 

National Pickle-This i 
suIted from a cooperativ 
Agricultural Experiment 
Association. This work \ 
1930. A large number of 
and representatives of the 
fected Pickle more nearly 
varieties. A large number 
and their progenies were 
Station. One selection, n 
o [ g rowth , vigor, and pro 



THE PRODUCTTON OF CUCUMBERS FOR l'JCKLTNC PURPOSES 25 

VARIETIES 

Since nearly all pickling cucumbers are grown under contract, the 
pickle packer reserves the right to specify the variety to be plantecl 
and furnishes the grower w ith the seed, either free or at a nominal 
price. Where this system is followed certain difficulties are avoided: 
If each grower were alIo"wed his own preference, many sorts would 1)(' 
planted, with a resultant lack o[ uniformity in the product turned ou i 
by t.he sa ltin g station. Most s111a ll pickles are marketed ill glass con 
tainers. On ly t.hree or four varieties procluce Lruits suitable [or this 
purpose. 

Two distinct types of cucumbers are cO ll1m on ly grown- those with 
black and those with white sp in es. As a black-spined cucumber ma
tures it gradually develops a deep recldi 'h-brown co lor with a trace oi 
netting; in the white-spined sorts the green color fades until at ma
turity the fruits are nearly white. Black-spined varieties are used 
almost exclusively for pickling, while the market gardener finds many 
of the white-spined varieties better adapted to the market for slicers. 

Although the slicing varieties of cucumbers are occasionally llsed 
[or pickling purposes by home gardeners, they are never used by the 
commercial pickle packer. These varieties are much less prolific than 
t he pickling varieties and when the small fruits reach the pickling size 
they are very slender, often pointed at the blossom end, and commence 
to shrivel badly soon after harvest (5). Such varieties as National 
Pickle, Snow's Perfected Pickling, and Boston Pickling are generally 
used for the small s izes, while Chicago Pickling, a somewhat longer 
cucumber, is used primarily as a dill pickle. The type represented by 
the above-mentioned varieties, has been selected because of its ability 
to produce large numbers of well-shaped fruits when systematicall y 
harvested and to retain its shape after the fermentation and the other 
pickling processes. 

The differences between varieties of pickling cucumbers are not 
great and, since the plant is normally cross-pollinated, it is difficult to 
keep the seed stocks true to type. Selections and other improvement 
work in the hands of different men are likely to be based on different 
ideals of type. These conditions account largely for t he variations 
found in different seedmen's stocks of the important varieties and in 
a majority of cases the particular strain used is far more important than 
the variety. Brief characterizations for the major varieties fo 11ow: 

National Pickle-This is a variety of pickling cucumber that re
sulted from a cooperative breeding project between the M ichigan 
Agricultural Experiment Station and, the National Pickle Packers 
Association. This work was started in 1925 and continued through 
1930. A large number of stra ins of pickling cucumb ers were grown, 
and representatives of the pickle packers agreed that the Snow's Per
fected Pickle more nearly met their requirement than any of the other 
variet ies. A large number of plant selections were made in this variety, 
and their progenies were g rown for observation at the Experiment 
Station. One selection, No. 60, was outstanding in type, shape, habit 
of grow th , vigor, and productivity. It was so superior in every way 
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that all the oth cr s were di scarcl ecl. Th c r cmnant sample of seed of 
this selcction was planted in the greenhouse and all {l owers carefully 
self-pollina t ed. Thcse lincs wcrc thcn gnY\\~n in the field \~ here the 
better plants wcrc se lf-pollinat cd. Hy g row l11g two generatIOns each 
season in this manner, it was pos sible by th e inbreeding fo llo·wed t o 
standardize the type. In 1928 a large increase plot y ielded 1,000 pounds 
of seed, wh ich was distributed throug h the Nat ional Pickle Packe~'s 
/\ ssociation for trial purposes. N U1ll e rous test plantin gs were m ade 111 

a ll the important pickle producing st;Lt es a ncl .with () Jl e or two exce p·· 
li o ns th e reports fr om th ese tests we re cs pcc lall y favorahle. }\l th a t 
tim e ( 1929) th e s train vvas ll;Llll ed "Th e Nat ilJllal 1\ ·rfectec1 l)i ck1c" ()f 

"Tile National Pickle" (11) . 

Fig. 9. A f ruitin g branch of the Nationa l pickl ing cucumber. ~ well 
shaped pickli ng cucumber is produced in most of the leafaxlls. 

In 1931 a n exte nsive va ri cty tes t was conclu ctcd at East Lan sin g 
wh er e the National P ickle was cOlllpared with 25 sa mples of picklin,C: 
cucumbers hom secc1sl11 en s upply in g Lhe inc1ustry w ith a large propor 
t.ion of it s seed . In every case the Na tional Pickle out-yie lded a ll the 
o ther s tra ins. The range in total production, based on ] 00 per cent 
for the National Pickle, was from GO for the lowest to 94 for the 
hio'hes t s tr a in . In the small s izes th e range was from 42 per cent for 
th~ lowes t to 107 pcr cent for the hig h est, which was a seedman's stock 
of National Pickle . A number of pickle packers have expressed the 
opinion that the breeding work not on ly produced an improved acqui si 
tion to the vari eti es available but it a lso resulted in consid erable im 
provement by seedsmen in their stocks of the other var iet ies. 

Since the first seed was distributed for trial purposes and as s tock 
seed, the breeding work at th e :Michigan State College has been con
tinued in orde r further to improve the st rain and tl) maintain a su urce 
o f supply for s tock seed. 
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The N ational Pickle r c. e lllbles the Sno w's Perfected Pickling in most 
respects. It is, in gener a l, more vigoro us and more prod uctive than 
the parent variety. Th e fruit s are sy mmetrical in all sizes, so the 
variety may be used for sma ll fa ncy packs or for dill pickles. The 
fr uit s are so lid, "\Vith th ick, s trong Ivalls. While most vari eties are 
angular or thr ee-lobed in cr oss sec tion , the Nat ional is nearly r ounel. 
The fruits are "square -e nded ," a highly de sirable characte r in a pickling 
so r t, and t.he color is a uniform g r een. The ea rli er releases of thi s 
variety \v er e inclined t o be proportionately short for their diameter, 
espec ially in dry seasons; ho\\'ever , thi s def ect ll as b een largely elimi
nated in the improvem e1l ts made in th e last few yea r s. Since it s in ·· 
troduction, tIl e demand for seed has been considerable; at presen t 
the strains of thi s var iety vary considerably, and th e packer should 
he careful in hi s source of supply . 

Snow's Perfected Pickle- Thi s is a popular variety for the produc'
li on o f small-s ized pickles. The fruits are well -filled at both ends, 
symmetrical in shape and have a good green color. It produces a 
small percentage of "nubs and crook s." In the dill sizes, th e fruit s 
may be somew hat short a nd blocky in a dry season. 

Boston Pickling (Green Prolific) - T bi s is u sed by so me packers for 
the production of dill pickle s. In the small er sizes the pickles are 
sy mm etri cal, but so mewhat slender. The co lor is a dark er green than 
t hat of mos t pickling variet ies . 

Chicago Pickling- TIlis is one of the hes t va ri eties for th e production 
of dill pickles. "\iV hen it reaches t he dill size th e proportionate length 
and thickness are about ri g ht. In th e smalle r sizes it is satisfactory 
but may be a trifle slender as compared w ith the National Pickle. 

Davis Blend- This is a stra in used by many packer s. Ordinarily it 
produces fruits of a good p icklin g type , but stock s of this variety 
tested at East Lansing and observed in trial grounds in several loca
tions seem not to be as uniform as the other varieties mentioned. 

To the g rower w ho plans to se ll p ickling cucumb er s on the market, 
ra th er than und er contract, it may be point ed out that he should grow 
pickling cucumh ers, rather than u se small fruit s of the slicing strains. 
Doing thi s, he not only deli ve rs ma terial better suit ed for the purpose, 
resulting pcrbaps in fnrther futur e sales, bnt he obtain s th e advantage 
of the greater productivity of t he pi cklin g strains, w h en th ey are picked 
frequently. Sli cin g variet ies a r e selected primaril y for m aturin g a 
co mparativ ely small nnJl1ber of fr nit s, wh il e pickling va riet ies a r e 
selected for s tart in g the (lcvr lop lll cll t o( large numb er s of fruit s, no ne 
of which is to be m atured, T he Na tional Pickling variety is the m os t 
popular for thi s purpose. 

SEED PRODUCTION 

Successf ul cucumber production depends largely on the quality 0 E 
the seed, and there are several different aspects to the quest ion of 
quality. O( paralllonll t import ance is the purity of the seed from the 
st and point of va ri ety. The r equirements {or picklillg demand a cucum-
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bel' having certa in characteristics, and such fruit cannot be produced 
unle ss til e seed planted comes from vines producing cucumbers pos
sess ing the desired qualities. As ha s been mentioned previously, CUCU411-

bel' variet ies cross free ly, and taking seed from vines standing near 
cucumb er vines of other varieties will almost invariably lead to con
tamination suffici ent t o affect the value of the crop. E emoval of all 
off-type plants before som e crossing can occur is almost impossibl e. 
This introduces foreign seed which makes the next crop still more off
type, and so on. Co nse qu ently, frequent r enewal of seed stocks from 

Fig. 10. Threshing cu cumb er see d. The hopper is eq uipped with corrugated 
rollers, which cru sh the fr uit s and the r evolving wire me sh cy lind er separates 
t h e seed a nd juice from the r ind s. The s torage tank in the rear supplies water 
for washillg the seeds from the fermented pulp. 

lines kept pure hy rigorous se lect ion is highly important. Most largf' 
seed companies are acquainted w ith th e methods that must be employed 
in the production 0 f good cucumber seed. These methods are expen
s ive, ho"wever, and th e packer should stand ready to pay for the quality 
demanded. 

To be of goo cl qua lity, seed must be viable; that is, when planted 
under condi tions suitahl e for germinat ion, from 90 to 95 per cent of 
the see el should produce plant s. H owever , lack of viability is seldom a 
problem with cucumher seeds, which retain ge rminatin g po"wer for at 
lea st five years, jf sto r ed in a cool, dry place. Some growers claim 
seed three or more years old g iv es better result s than new seed. There 
is no evidence to support the theory that old seed has any physiological 
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superiority over new. An exper im ent conducted at the Cornell Experi
ment Station in 1889 (1) gave no evidence whatever that oleler seeds 
give shorter and m or e productive vines. There is O1l e practical adva n
tage from using old seed; that is, if tests on a small scale one year 
are satisfactory , th e sa m e lot may be usecl to plant the main crop in 
succeeding years. 

There has been cons iderable di scuss ion of the relative merits of seed 
grown in different sections of the country. Little well-substantiated 
information is available concerning the effect of climate on the crop
producing pow er . of cucumber seed. That climatic factors m ay 1)e the 
direct cause of the "running out" () [ the variety is improbable. Proper 
se lection to maintain varietal t ype is probably a more comm on factor 
in cucumber seed production than the section of the country in which 
it was grown. 

The opinion is common among pickle packers and grower s that seed 
from nubbins and crooks produce a hi gher percentage of mi sshaped 
fruits than seed saved from straight, well-formed cucumbers. There 
is little experimental ev id ence bearing on this contention, but prob
ability of it s soundne ss is slight ( 12). T hi s view assum es the inheritance 
of acquired characters, which has never been proved by research. It is 
not intended t o imply that a st ock that produces a large percen tage of 
mi sshaped fruit s is a good stock . O n t he other hand, it has been brought 
out under th e discussion on pollinat ion that fr uit shape depends largely 
on th e weather conditions prevailing at the time the fruit se t s rath er 
than on the source of the seed. J n other words, seed from a mi sshap en 
fruit on a vine producing predominantly good fruits is more likely to 
produce good offspring than seed from a good fruit on a vi ne produc
ing a high percentage of poor fruits. 

More than one million pounds of pickling and slicing cucumb er seed 
are produced annually in the United States. 'The most important seed
producing s tates are Colo rado, Michigan, Ca li for ni a, Neb r as k a, and 
Ne w York. Each yea r seedsmen contract with M ichigan fa rm ers for 
between one and two thousand acr es of cucumhers for seed purposes. 
M ost of the acreage devot ed t o seed production is scattered in the areas 
w here most pickling cucumber s are produced, and it i not uncom m on 
1<) find a farmer growing cucumbers for both purposes. 

I n ge neral, the so il s u sed a nd the methods of production fo llowed in 
producing a seed cr op a r e practically the same as those recommended 
for th e picklin g cucumb er s. As has been stressed with pickling cucum 
hers, th e acre r eturn s fr om a seed cr op depend 011 good stand s of v igor 
ous plants and all cultural op erat ions which w ill assure this objec tive 
are important . 

Jt is extrem ely impor tant that the seed h eld s b e. iso lated from a ll 
o th er cucumbers in o rd er to preve nt cross in g a nd di sease conta mina
tion. Mo st seed contracts specify that on ly one variety be grown on 
a farm and that space of at least 40 r ods intervenc bctwee n the seed 
held and other cucumber s. A g r ea t er distance is preferable. S ince there 
are a numb er of se riou s cucumber diseases that a r e ca rri ed by insects, 
iso lation will aid g reatly in their control. 

Before the c rop is harves t ed, the ll sual practice is for trained field 
m en from the seed compani es to rogue the helcls to remove off- t ype 
plants. Variations in co lur a nd shape of frlliLs indi ca t e lIli .'dl1rt" s, a nd 
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s llch plant s a 1ld t.h e ir fruit. s are removed before the crop is harvested. 
O rdinarily o ne pickin g o nly is lll~d e when the fruits arc full y mature, 
a s indica t ed by t.h e co lor. 1 t is 0 ft. e n advantageous to de lay thi s oper 
a tion until a ft er a s li g ht fr os t has clcst.royed t.h e leaves. The ripe fru it s 
are usually p icked and t.hrO\vn in piles or they may be t.hreshed with a 
m ovable o utfit in the field. 

The u sual practice is for th e seed company t o provide the threshin g 
equipm ent. The thr esh er s u sed vary so m ewhat in d es ig n hut in each 
ca s e the ba s j cpr j n c i pIe sol co Jl s t r u c t jon ~ r es i 1ll i la r. The re i s a set 0 f 
corr ugat ed ro ll e r s to cr ll sh th e fruit a 1ld t. h e crush ed 1.llatcrial fall s i1lt o 
~ r evolving w ir e m es h cy li1ld er w hi ch separat es t.he seed and jui ce 
I'rom the coa r se rind s. Jt is extrem ely importa nt t.h ~lt. t.h e t.hr es h e r he 
c leaned thorou g hly, immediately alter each var iety is t.hr eshed , o r mi x
tures w ill occur. Cleanin g 'w hil e seed . arc ,ye t is an easy m a tt e r , bu t 
if they are a llowed to dry, cleaning is difficult. 

Afte r rinds are r emoved the juice a nd the seed-bear in g pulp is [cr
m ent ed to break down the gela\ ino u s coating of tIl e seed. S mall 
a m ount s may b e fermented in barrels o r v at s, but w h en a large bulk 
is t o be handled, the pit system (-t ) is the m ore econ o m ieal. 1\ pit 0 [ 

t. h e r equir ed dim e n sio ns is pr epared a nd lin ed w ith a hurl a p sh eet. 
Th is prevents di sco lo r at io n of th e seeds fr o m co n tact w ith th e so il a nd 
ch eck s the escape o [ the juice . ] f th e seed m ass b eco m es too dry dur 
i1lg ferm entation , h eat in g w ill r es ult and t.h e v itality of th e seed may 
he impaired. Th e numb er of day s requir ed to complete ferme nta ti u1l 
d ep end s la rge ly on p r evail ing t empe raturc s. If the weather is wa rm , 
t.\V o or thre e days will su ffice, whil e durin g coo l weath er in t.h e fall a 
\\ 'eek o r m o r e may b e r equir ed. The pulp sh o uld b e s tirred thoro u g hly 
several times daily t o k eep the seed on top fr om dry in g out and be 
c()ming di sco lo r ed. If the seed s sep;lrate freely from t.h e pulp when a 
handful is squeezed, th ey 11a\'c under gone su fflcient fe rm en tation and 
s h ould b e wash ed . Long f erme ntat io n s g iv e dark seed t h at ge rmin a te 
poo rly. The pulp is removed fr o m the seed by washing with water. 
Th e good seed s a r e s lightly h eav ie r than water and se ttle t o the bot 
t01ll , wh il e the pulp and li g ht , \\'o rt111 ess seed s are fl oated off. Long 
IlOxes and ot.h e r container s are u secl fo r 'wa shing. Seve ral washings are 
r equired and after m os t o [ th e p ulp has been removed t.he seed is spread 
ill a thin laye r 011 sc r eens e:,,: pos ed in th e sun or placed in a mechanica l 
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CUCUMBER INSECTS 

By RAY HUTSON 

S I':C'HON OF ENTOMOLOGY 

The three imp()rtant in sects infesting cucu mh ers are the striped 
cucumber beetle, the sputted cuc umb er beetle, and the melon or cucum
ber aphid. 

CUCUMBER BEETLES 

Cucuill ber bee ll es are well -known, si nce yellow ish beetles with black 
str ip es or spots upon their wing cover s abound wherever cucumb ers 
are gro \\·n . They are approximately ~ inch long and damage cucum
ber and related plants by devour in g the leaves and gnawing at the 
stems of the plant. Attacks co mmonly occur while the pla nts are 
young, and the ent ire plant may be consumed. 

Direct injury to the plant by striped cucumber beetle may be very 
serious but probably the damage this insect causes by carrying cucum
ber wilt is of even greater importance. The spotted cucumber beetle 

Fig. 11. The 
s trip ed cucumber
hectIe, great ly en
larged. 

a lso transmits wilt. Larvae of these beetles are small 
and thread-like. They feed upon the roots of the 
plant and pupate in the so il nearby. 

Control of cucumber beetles is difficult. One of 
the main reasons for this is the nece ss ity of keeping 
all parts of the plant covered wi th in secticide , a hard 
task. 

The best dust treatment cons ists in the application 
of a mixture of calcium arsenate (1 part) and finely 
ground gypsum (19 parts). The proportion of ca l 
cium arsenate is sometim es increased , although it is 
doubtful whether this is good practice since the same 
purpose can usually be accomplished by careful and 
thorough application. Gypsum is too heavy to \vork 
well in a duster and is applied best with a shaker. 
A good shaker can be made by attach ing a rigid 

handle to any container with a tight-fitting lid, such as a honey pail, 
and then punching holes in the bottom. Good results have been ob
tained with sbakers made from burlap or other coa r se meshed fabric. 

It is sometimes hard to d ist in g ui sh between injury from cucumber 
beetles and di sea se a1ld under such circum stances blame is placed 
upon the beetles. Whenever it is desirable to use bordeaux on cucum
bers, calcium arsenate added to the spray at the rate of 2 pounds in 
100 gallons of spray may be used against the beet les, but a thorough 
job of spraying is ne<;:essary [or the vines 111 LtSt b~ <;:oyer~d, 
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APHIDS 

Cucumb ers are of t en in f es ted with small black plant lice , which suck 
so much juice from the ti ssues that the tissue s die . This insect, the 
cucumber or melon aphid, attacks cotton in the South. In the North 
it goes through the winter on live-forever, or orpine (Sedum). 

Infestation of cucumbers by this insect occurs when the females 
move to cucumber fi eld s. This co mmonly occurs in spots, and many 
incipient infestations have been stopped by watching fields closely and 
then pulling and burying the infested plants. 

Insecticidal control of cucumber aph id s can be accomplished if ade
quate machinery is available but it is difficult if hand sprayers or 
dusters must be used. 

Nicotine sulphate with 1 pint in 100 gallons of spray "with a good 
spreader, such as thoroughly di ssolved soap or one 0 E the commercial 
spreaders such as the sulphated higher alcohols,* may be u sed but "will 
probably have to be repeated unless a good pow er sprayer is used. 
One hundred to two hundred gallons of spray per acre will be neces
sary, depending upon size of vines as the in sects must be co ntacted . 

A nicotine dust made by thoroughly mixing in a barrel or drum 
with some loose stones 50 pounds of hydrated lime with 3 pints o( 
nicotine sulphate is probably the be st treatment if a hand duster is 
used . Large "spot" infestations of cucumber aphids have been cleaned 
out by u sing a dust such a s thi s, a hand duster, and a large sheet o( 
cheese cloth. Thi s method works best when the following procedure 
is followed: Dust an area about th e size o f the sheet and cover it; 
dust another similar area; and then m ove the sheet. T hi s plan ex
pose s the aphids to the confined nicotin e fU1l1e s during th e t illl e it takes 
to du st a ll elV area and increases the kill. About 25 pounds of prepared 
dust will cover an acre. 

*Consult ill sec ti cide dealers : There are severa l good brands. 
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CUCUMBER DISEASES 

By J. H. MUNCIE 

SECTION OF PLANT PATHOLOGY 

The ~uc.u~llber is su!)ject to several diseases, anyone of \'\,hich may 
b~ the lImlt.l11g factor 111 profitable production. Us ually, not a ll of these 
dIseases attack the crop during anyone season . VV cather condition s 
have an important bearing upon the severity of these diseases. How 
ever, as a matter of crop in surance certain practices, such as crop 
rotation, sanit;-ttion, seed treatment, and application of a fungicide, 
should be followed o ut each seasoll. Ce rtain in sects cause severe dam
;1 ge to th e crop and, in addi tion, arc ca rri e r s of til e pa rasi t es causin g 
hacterial wilt a nd m osa ic. Therefore, a comprehells iv e diseZtse cont.rol 
program lllust a lso include the control o f cucumber in sects. 

BACTERIAL WILT 

Hacterial wilt is present each year to SOll1e extent in cncumber fields 
alld in many instances cau ses seriou s losses through killing of the vines 
before any fruit is picked. This disease also attacks muskmelons, 
squash, and pumpkin. The disease is first seen on a few leaves, caus
il:g them to \:' ilt and die. This typical wilting spreads to other leZtves 
of the same V1l1e, and later other vines may show the wilted condition. 
In COl: trast. to oth er C UCUI11 ber diseases, the causative organism of 
hactenal WIlt may be found within affected stems and fruits. If the 
diseased stem is cut across and the finger tip applied to the cut sur 
fa~e ~llld r~llloved slowly, the sap \\' ill pull out intu lon g threads. The 
st lcktness lS caused by the growth of the wilt bacteria within the stem 
lisslles. 

Bacterial wilt lives over winter within the bodies o[ the st riped and 
12-spottecl cucumb er heetles. Infection occurs through the feeding or 
the beetles upon t.he young plants. To control the dis ease, pull out and 
burn or bury t.he wilted plants as soon as di scovered and protect the 
plants from beetle attack as given on page 32. 

ANGULAR LEAF SPOT 

Angular l~af spot is another bacterial disease 'which , in certain years, 
causes consIderable damage to the crop. The bacteria causino- thi s dis
ease are carried over winter on the seed through the pulping ~)rocess. 

The disease first appears on the leaves in the form of small, angular, 
water-soaked spots between the leaf veins. As in fection progresses, 
the affected leaf tissue dries, turns gray in color, and may drop out. 
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The bacteria ooze out o f the affected spots in small droplet s, which 
later dry, forming a whitish scab- lik e re sidue. On the fruit s th e spots 
arc circular in outline, water- soaked a nd often sho \V the bacterial 
droplets . 

The causal bacteria spread from plant to plant on the pickers' hands, 
if picking is done when the vines are wet. The fruit may become in
oculated during picking, but show no signs of the disease until placed 
on the market or delivered to the pickle stat ion. Frequent rains with 
warm temperature favor development of angular leaf spot. The di sease 
hacteria liv e over winter in infected vine s and fruit left in the fi eld . 
Cucumbers, following a diseased cr op, become infect ed by th e splash
ing of the bacteria in the soil and crop refuse to the young plant parts. 

Control of angular leaf spot lies in crop rotation, plowing under 
di seased refuse immediately after harvest, seed treatment, and pro
tection of the plants by spraying or dusting. For seed treatment, place 
the seed in small cheese cloth bags and soak for fiv e minute s in a 
1-1,000 solution of corrosive sublimat e. This solution is made up by 
di ssolving 1 ounce of the corrosive sublimate in 70 gallons of water. 

Fig. 12. Cucumb er fruit affected with angular leaf spot. Note the small 
water-soaked areas. These are invaded by the leaf spot bacteria. 

Always use earthenware, glass, or wooden containers for the so lution. 
] t corrodes m etal containers. This so lution is a deadly poison and 
must be kept out of reach of chi ldren and animals. }\fter soaking th e 
seed, rinse in fre sh water for 15 minutes, remove and dry. Better r e
su lt s in growing plants will be obtained if the dri ed seed is further 
treated with red copper oxide dust or Semesan before planting to pre
vent damping-off of the seedl ings. 

At least one application of Bordeaux mixture 4-6-100 or mono
hydrated copper-lime dust 15-85 should be made before the plants 
begin to run. This application can be made so as not to interfere with 
dusting for control of cucumber beetles. After this time, spray or 
dust with thes e materials at intervals of 5-7 days until picking starts 
or danger of infection is past. Use 150-200 gallons of spray or 35 pound s 
o f dust per acre on large vines. 

If it is necessary to continue app li cat ions of a fungi cid e after th e 
fruit is formecl. spray or du st imll1 cdiat e ly after picking tn preve nl 
spotting of th c fruit. 
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When the plants are small , spray ing may be done with a hand sprayer. 
But when the pla nt s begin to v in e ancl lat er, a machine of g reater 
capacity, g ivin g pressnrcs (Jr 200-300 pOl11lds per S( ltlare inch, is neces
sa ry. At least three nozzles to the row sh otl ld he tl sed, and these sho uld 
have small -holed e1ises to produce a fin c Jl1ist of the spray, w hich mu st 

F ig. 13. Cu cu mb er leaves affected with m osa ic. 
Note wrink lin g and m ottlin g. 
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be driven into the centers of the plants and to the under sides of the 
leaves to be eff ective. 

Copper-lime dust may be applied in place of Bordeaux mixture if a 
spray machine is not available. Best results are obtained if the dust 1S 
applied in a cloud around th e plant so that the under surfaces of t h e 
leaves are covered. Dusting is mo st eff ect ive if done "\v h en the air is 
s till and the leaves are moist. 

Angular leaf spo t , like other leaf di seases, is sp read during p eriods u( 
rainfall. To give th e plants adequate protection, the leaves 111 us t b e 
k ept cover ed with the fungicide. If the mater ial is washed off durin g' 
a rain, spray or du st imm ediately a ft erw ard to in sur e protect iun. 

MOSAIC 

Cn cumber mosaic is prubably the m ost w id espread anci certainly 
on e of the m ost se ri on s di seases of the crop in J\/[ich iga ll. ] t is es pe
cially dangerons because few g rowers recogn ize it s presence nntil it 
has beco lll ewell e s ta blis11 ed in th e field. J\/[ u s kmelon a nc1 SCI uas h arc 
also affected. 

,i\Th en first appar ent in th e fi e ld, onl y a few plants show the disease; 

Fig. 14. Cuc llmb er s affected w ith mosa ic "white p ickle." Affected fruit s a r e wart y . 
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and in many cases, the symptom s a re not conspicuous. These consist of 
a yellow mottling of t h e green leaf, o r the entire leaf may elongate 
into a "shoe string" and becom e yellow-gr een in color. Infec ted fruits 
often show knobby or warty islands of green surrounded by white 
bleached skin, producing the characteri st ic "white pickle." Sometim es, 
the fruits are only fai ntly mottled or may be entir ely ye llowed and 
much dwarfed. 

T he causal agent of mosa ic is a virus, carried in the sap of the plant 
a nd too small to be seen even with the aid of a hig h-power microscope. 
From a few diseased plants infection is spread by the cucumber aphid 
and possibly other insect s, and the hands of the pickers. P er ennial 
weeds, such as g r ound cherry, catnip, milkwe ed and pokeweed carry 
the virus over from year t o year in th eir roots, each season sending out 
diseased foliage. The w ild cucumber a lso carries the virus in its seed. 
From such plants the disease is ca rri ed by aphids to healthy cucumber 
plants in nearby fields. 

Control of cucumber mosaic necessarily must tak e into consider
a tion the following points: 

(1) Pull out or keep m owed all pokeweed, milkweed, g round cherry, 
catnip or wild cucumb er plants near the cucumber field. This should 
be done befor e any of the cucumb er plants have come above ground. 

(2) Rogue out and bury any cucumb er plants showing mottling 
or stringing of the leaves typical of mosaic. Frequent and thorough 
r oguing of th e fi eld should begin 'when the first true leaves appear and 
continue at least until the plants begin t o vine. Aft er pull ing mosaic 
plants, do not handle healthy plants until the hands are thoroug hl y 
washed in strong soap sud s. 

(3) Control aphids and oth er in sects that feed upon the cucumber. 

DOWNY MILDEW 

Downy mildew, or blight, occurs sporadically in Michigan when 
weather condit.ions a r e suitable. The season of 1935 was favorable 
for its development, and sever e infection r esult ed in some areas 0 r 
t.h e state. 

On the leaves, the disease fir st appear s as irreg ular yellowish spo t s, 
which enlarge in size, oft en killing the leaf. On the under surface 0 f 
infect ed areas, th e purplish fungous growth often may be seen when 
t.he leaves a r e moist. Infection u sually st art s on the foliage n ea rest the 
hill and spreads outward along the vines. With the advent of dry 
weather, further infecti on may be arrested, and normal foliage deve lop 
toward the ends of the vines. Fruit formed during the progress 0 [ 

the disease is small and misshapen. 
A bundant moisture w ith warm days and cool nights is necessary 

f or rapid development of downy mildew. Bes iues cucumbers, squash . 
muskmelons a nd pumpkins are also attacked. 

Downy mildew is best controlled by a combination of r otation, san i
tation and application of fungicide, either spray or dust. Bordeaux 
mixture is more effective than th e copp er -lime dust, but the latt er is 
more easily appli ed . 

Apply spray or dust as g iven for the control of ang ular lea f spot.. 
page 35. 
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SCAB 

During seasons of high humidity \\·ith medium or high temperature, 
scab often becomes seriou in some cucumber fields. 

"first indications of the disease are small ",vater-soaked spots on the 
leaves, which later wilt. Similar areas appear upon the stems hut are 
most noticeable upon the fruit. J<irst signs of infection on the fruit 
are indicated by slight oozing of the sap in small droplets. as from an 
insect puncture. Later, slightly sunken spots are formed. These dis
ease cavities are lined v,·ith the oliv e-green growth of the scab fungus. 
The fungus lives over winter in the old infected vines and fruit, and 
also on the seed. 

Crop rotation. and plowing under old vines are essential 111 a con
trol program. Seed treatment and application of a fungicide, as for the 
con lrol of angular leaf spot, page 35, are necessary. 

ANTHRACNOSE 

This disease. like scab, often occurs during moist weather. S mall 
ci rcular to irregular spots appear on the leaves. These enlarge and 
may involve large areas of the leaf surface. Sunken circular spots 
also are formed on the fruit. \iVithin these spots are formed a almon
colored spore masses of the fung u. . The disease is spread by rains 
spla hing the spores from infected spots on leaves or fruit. 11:usk
melon and " 'atermelon are also attacked. Cucuml er anthracnose is 
controlled hy crop rotation, sanitat ion. seed treatment and applications 
oL a fllngicide as g iv en for angular leaf spot, page 35. 

LEAF SPOT 

1hcrnsporiu111 leaf spot i. most serious during seasons of ahundanl 
ra in fall with high temperature. Small circular spots first appear on 
the leaves. !\ s the spots enlarge and the diseased tissue dies, concentric 
markings appear. This g ives the characteristic target board effect to 
the infected area . Severe infection often results in killing the leaves. 
The disease is spread hy m eans of spores splashed from the soil. The 
fungus lives over "'inter in in r ected fruits and vines left in the field. 
T ,ra f spot is con trolled hy those measures recommended for the con
trol o( angular leaf spot, page 35. 

SUMMARY OF CULTURAL RECOMMENDAT IONS 

Pro 11tahle returns from pick ling CUC lt 111 bers depend on large y iclds. 
which are obta in ed onl y from good stands of healthy, vigorously 
growing plants. The following practices are recommended to assure 
tl1is aim: 

1. Select fertile, well-drained, sandy loam, silt loam or clay loam 
soils well-supplied with organi c matter. Avoid poor sandy soils that 
are subject to drouth and avo id low, hosty locations (page 8). 
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2. Jnsects and diseases are much less of a problem when rotations 
and sanitation are follmved rigorously. Growing cucumbers and re
lated plants year after yea r on the sam e land allows l-)Q th insect s and 
diseases to build up to seriou s proportions (pages 32-39). 

3. Cucumb er plants are espec ially r eponsive to manure. and annual 
;lpp1ications are rec0111111e11de(1. If the supply is plentiful, broadcast 10 
to 15 tons pe r ac re hefore pJo\\ing. S mall quantiti es of well-rotted 
manure may he appl ied in the hill s or row before seeding. Supplement 
\\' ith a 1'0\\" application of: 300 to 400 pounds per acre of 4-16-4 fer
t i1 ize r (page 10). 

4. P lmy the land early in the spring and l1ctrrow at frequent inter 
vals until planting t im e. Prepare a good seed hed (page 12). 

5. To control mosaic. pull or keep m ow ed down all pokeweed. milk
weed. g r ound cherry. catn ip a nd y\"ild cucumher plants in a nd near the 
fields (page 37). 

6. Usc the best seed ohtainah1e of suitable pickling variety (pages 
:.?S and 27). 

7. Treat seed hefore plctnt ill g \\' ith corrosive suhlimat e. wash thor " 
l )tl.!.?'hly . and dry . . '\ further t rea tment of the dry see d with r ed copper 
()x id e dust or Se lllesan will aiel in prev enting " clamping off" (page 35 ). 

R Delay p lantin g until clanger of 10\\" temperatur es is ove r and the 
soil has become wa rIll . Plall t ahout 4 \yee k s after av erage (late 0 r 
last kil1illg fr ost in the spring (page 12) . 

9. Plant 8 to 10 seed in hill s 6 x 4 feet or clril1 thinh" in rows () 
feet apart. n o llot C07)('r sad darer titan a il e' in clt (page J 5). a nd c10 not 
interplant witl1 o th er crops (page }6) , 

10. \Vh en the plants ap pea r a hove g rou nel. elu st \\' i th gypsu m -ca 1-
cium ar se nate mi x tur e for cucl1mber hee t1 e control (page 32), Keel) tlt e 
lc(I'()('s covered with t 11 is 1llotrrial. J f lea f di seases appear. sprav with 
Bordeaux 4-0-100 adding 2 pound s calcium arsenate t o each 100 gal 
lons (page 35). 

11. Thin to two plants per l1i11 hcfo re the plant . hegin t o vin e. o r 
il drilled , allow 12 to 18 inches h etwe en plants (page 15 ). 

12. Cultivate shallow and fr equently until vine gTO\\"th prohibit s. 
Do not move vine. to cultivat e. Large \yeed s should he cut with hoe
not pulled (page 17). 

13. Make weekly inspections of cucumber fi eld s as . oon as true 
leaves appear and pull out a nd burv at once all mo sa ic-affected plant s 
(plan t s wi th ye llow and green m ottl ed leaves) . If aphis-infested plants 
are found. pull and bury if only a fevi occur. If a large area is infes ted 
\\' ith aphi s treat according to directions (page 33). 

14. \i'!11en plants start to vi ne, make fir st applications of 4-6-100 
Boreleanx mixture. If aphid s a r e present add 1 pint of nicotin e sul 
phat e t o each 100 gallons of sp ray, H rains \yash off the spray. make 
another applicati on, Keep the '(!i11es co ve11"('d , 

IS, See that there is at lea st one hive of h ees within 0 mile of 
Cl1C lllll1)erheld to in sur e proper p ollination (page 17). 

16. Harvest at r egul ar inte rval s from th e time th e first fruit s ap
pear. Pick twice 'weekly and l1a11cll e tIl e vines carefull y . R emove a ll 
cllcnlllber s hefor e th ey atta in a large s i%e (page 20). 

17. Grade according t o standard set fo rth in contract with packer 
and deliver promptly t o th e salting station (page 23). 


