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THAZ GRAFPZ ITDJJLRI II Sv HHZST L ICEIGAL:

Barb:ra

T.1s thesis 1s & dlscussizn of the ;ripe industrr of
the Southwest llic 1ran Vinrysrd Resion fron the viersoing
sen o uguslly raniis third in

pu

netl-nel grape producticn.  Scme G5 per cent of 1ts croo
comes Irom vincrerce in four sowtiivestera countles —— Ven
Suren, Berrien, K.lem«azoo, and Cessg -- ~hiere t7s rrecs of
greeter vine concentration con bte dlstingulshed, Cne con-

tors on the villages cf Pavw P end Leviton; the other sroumd

(o]

the twin citlies of St. Joseoh and Benton Hrrbor., Vineryards
in the former &erca are much ~ore ooncentratsd, thrce torm-
shipys having epproximetely 82 per cent of the vines in Van
Buren County, vhlle the thrre Lecdins tommships in the Llot-
ter erea have only 24 per cent of Burrlen County's vines.
The moet impartant physlcel fector explalnins the fo-
cusing of viticulture 1n the ch}on i1s the fevorable cli-
note, largely the result of the "leke influence" frocm Lake
lictiren,  Thls tends to retard vegetetlon oro—th 1n the
soring until 1likelihood of frost 1s past end to deley frost
in eutumn until the grepes eére hervested, In spite of more
edventeseous conditlons here than elsehere in [lichivan,

hoever, soring frogts are the single mest importent ceuse
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of crop damzge.

Beceuse tue vines havg a botvter chance ¢f esceoing
frost Injury if set cn ctooes eufficlont to provide cde-
qurte eir draincge, rousnly 42 per cent cf those in the Re-

gion ere on noraines, 23 por cent on cutwesh pleins, and 1S

per cent on tlll plains. In the St. Josenn-fentcn Horber

erca vhere the "laze influence" 1s .reetest, only 71 per cent

of the vines ere on these three feectures, but in the Paw
Pew-Lewton ares, some twenty-five nlles eest, 97 per cent
are on such slites, thereby compensating for the diminished
effects of the "leke influence',

llost of the Reglens'!s vineyerd acresse 1s concentreted

m (11 per

—
(@]
)

on Pleinfield sand (28 per cent) and Fox sand
cent) essoclcted with outesn pleins, and con Ccloma loany
send (27 per cent) end Bellefonteine sendy loem (10 per
cent) found on mcraires., Tnese s2ils genersliy heve ade-
quate water and alr dralnc_e. The grecter effect of "lake
influence" in the St. Joseph-Benton Herbor erea 1s cgaln
11 lustreted by the fact thet cnly ebcut 67 per cent of the
vineyerd acrceege there 1ls planted on thegse four -cst favor-
stle solls, in contrast to 88 pcr cent therecn in the Pev
am=Lzvton area.,
Aporoxinetely 90 per cent of the plentings in south-
west i.1chl en gre of the Concord :repe. !ost of the rest
are Delavares and Nicperas. Averege vinererd slze 1s ebout

ten scrcs. Approximetely U4 man labor hours per acre are
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expended for pre-hiorvest cctivities end 16 hours on her-
vesting. Roughly three timcs more lebor (33 hours) is

spent cn pruning and tleln; as on any other pre-harveet task,
Almost no Lebor 1ls nired from cuteide the feglon, c¢ven for
harvesting.

Two noteble historic chenges heve cherascterized the mar-
Keting of .ic.igen grepes. OCne hee been the turn for trenc-
portetion used frem boat to rell 1In the Late nineteenth cen-
tury, ancd then %o motor trucl after 1920. The other hes
been the shift from selllns most of the crop as fresch freit
previcus to 1940, to vhere elmoct 90 per cent is novr sent to
locel Juice plents end winrries.

The Welch Grepe Juice Co., ovned by the Matlcnsl Grep
Co-operative Acsoclatlon, Inc., the leadling vineyard co-op-—
erative of severel in the Hezlon, cperates the larsest pro-
cessing plant. It is located in the Pow Par=Larton crea,
ag cre &lso the next tiiree bliyzest establlchments. Grepes

merketed frech ere more Llear . ely from the 3%, Jozeph-3entcn
Herbor aree and ere mostly dilsccecd of throu b the Eenton
Herbor Fruit i'erket

For scme years prior to 1951, cherp Celifcrnis wincs
end vines riace In ! lchilgen frem grepes end Juice imoorted
from California offered damesins competiticon to rines gresced
fron [ichiren grapes. The resultant Lor porices reccived by
“ichien rovers caused them to seck £1d from the 3tote Leg-

islzture. This bodr, as & conseduence, perlodlicelly smended

Act No. &, Public Acts of 1923 (Zxtre Scssicn), ® &as %0
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levy & tex on cll win. s gold in ..ichi~en cther than those
mede in wdciizen from lllchinan grapes for viich e ninimum
of $85.00 per ton had been peld to the srorers.

In recent ycars there has been an upverd trend in 121-
chilzen ¢repe productizon, wiilch 1s 1likely to continue, be-
cause of hi~h and sterle pricas recelve-d s a result ¢f btoth
legisletive #1d end en increese in population and thus demand.
Probebly the concentrati

n of &n ever ler-er proporticn of

By

(@]

ichizant's total vineyerd ac

"3

ce.e In the RArglon w111 occur
ag demnend incrreges. Sltes with satlsfectory conditions for
viticulture are severel times ¢s extensive cs those now

used,
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Chapter I
INTRCDUCTICN

lilchigcen's Importance In Grape Producztion

During most years since 1920, !'ichigan has placed third
among the stotes in the totel production of grepes. It 1s
usually surpasced only by California and New York.1 Pre-
liminary data for the national grepe harvest of 1959 indicate
that California produced 2,950,000 tcns, or 91.3 per cent;
New York, 84,000 tons, or 2.6 per cent; liichigan, 57,000
tons, or 1.3 per cent; Vashington, 57,000 tons, or 1.8 per
cent; Penngylvania, 29,000 tons, or 0,9 per cent; and Chio,
16,000 tons, cr 0.5 per cent (Appendix Teble 1).

Although grape productlion iIn the states other than Cali-
fornla 1s relatively smell, it galns slgnificance because
the grapes grown are of e different kind. In Ffalifornis the
verietlies ralsed are of YVitlg vinifera, the European type
grape which supposedly originated in southwestorn Aels and
was spreed into Zurope in very early times. Attempts to
grow the European grepes in the Unlted Stztes falled other

than in California and parts of adjacent southwestern states

1During the lest twenty yeare, grape production in Wesghing-
ton state hes graduslly increesed, sn that recently 1t hes
sometimes exceeded that of lilchigan., If the trend continues,
Weshington willl soon completely replace !lchigan es the third
most important grepe producing state.

1
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vhere the climatlic conditlons are simllar to those around
the Medlterranean Sea and In southwestern Asla.

Elsevhere in the United States, varletlies of the Ameri-
can type grape ere cultivated. These have been derived from
the native wild grspes which the early white settlers found
growing in profuslon throughout eastern North America. Vitlsg
labrusce, the fox grape, indigenous to the area from the Al-
legheny lountains to the Atlentic Ccean and from New Eng-
land to Georgla, was predominant among the w1ld vines and
1t's domesticated verietlies have been more extensively culti-
vated than those of any other Americsn specles. Vitig lgb-

rusgca verletlesg, psrticularly the Concord, Delswere, end Ni-

agara, exclusively comprise the commercilzlly cultivated grepes
grepes 1n Michigan.l
Of the 1959 production of American type grapes, or thoge

other than the Vitig vinifera grown in California and adja-

cent states, New York hervested approximately 29.9 per cent;
Michigan, 20.32 per cent; ‘veshington, 20.2 per cent; Pennsgyl-
vanla, 10.32 per cent; end Chio, 5.7 per cent. l'ichigsn, thus,
not only commonly ranks third among the states in totsl grape
production, but is usually second onrly to New York in the har-
harvest’'of non-European verleties (Fig. 1). !ichigen's im-
portance has developed melnly during the present century,

Before that, New York, Chio, Penngylvania, and !’isscuril,

lA short description of the eppeersnce, characteristics,

and main uses of these verletles 1s glven later. See pages

Uz-luy,
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among the states east of the Rocky i‘ountains, 11 hed a ler-

ger production than did lichigan,

Location of Iichigzen Vineyerds

During the present century also, 'ichigzan viticulture
has become concentrated to an increasing degree in the south-
western part of the state. In 1953, the last year for which
stetlstics for individual counties were avallabdle, four
countles in southweet llichigan produced 35,850 tons of
grapes, or 96.% per cent of the total stzte production of
37,236 tons. These countles, their respective yleld and per-
centage of the 1953 lllchilgan harvegt were: Van Buren,
19,042 tons, 51.1 per cent; Berrlen, 11,240 tons, 3%.5 per
cent; Kelamezoo, 2,105 tons, 5.7 pe¢r cent; and Cass, 283
tons, 1.0 per cent (Fig. 2; Appendix Tsble 2).1 The loca-
tion of the four countlies and of thelr tomships, villages,
and clties which cre most assoclated with viticulture 1is
ghown on the map, Fisure 3,

In 1909 these same countles harvested 52,272 tons of
grapes, or only 85.6 per cent of the llichizen crop. Ton-

nage and percentage treakdowns were: Berrlen, 25,511 tons,

- pJ s ) b

Allegan, the only other county of significance in 13953,
with a production of U433 tons of grepes, or 1.3 per cent of
the lZichizan totel, 1g e2lso in southwest llichigen, but was
not included 1in the study becauce 1t's grestest concentre-
tion of grapevines 1s 1n the mlddle of the county end 1s
gseparated from the vineverd ereas in the other four ccun-
ties nsmed.
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43,9 per cent; Van Buren, 22,203 tons, 3%.% per cent; Kala-
mazoo, 1,947 tons, 2.2 per cent and Case, 1,600 tons, 2.7
per cent, Kent County and Ottewa County, with a yileld of
1,311 and 1,27% tons, or 2.2 and 2.1 per cent, respectively,
were the next most important grepe producere in 1909 (Appen-
dix Tsble 2)., Since then, however, declines in theilr out-
put which have been both relstive and stsolute have led to
present insignificance.

As might be expected, the increaced reletive importance
of the four southwegtern !lichigan countles 1n grape rroduc-
tion, as discusced above, hasg been accompanied by the con-
centretlon there of an increased share of the grepevines of
the state. Cf the 11,913,576 vines cf bearing ege 1in ichi-
gan in 19i0, some 9,298,537, or 73.1 per cent, were in Ber-

rien, Van Buren, Kelamszoo, and Cess counties.1

In 1954,

vwhen there were 7,948,702 grapevines of all ages in the state,
there were 7,520,228 vines, or 94.5 per cent, in these coun-
tiee. Detalls for each county can te determined from Appen-
dix Table 3., It ghould te noted that the increased concen-—
traéion of vines in southweet !'ichigan was relative only,

gince the actual number of vines decreased both in the four

countleg of the area and in the state 2s a whole. Partly as

Vines of bearing age were used rather than vines of all
ages since statlistlics for vines not of bearing age in 1910
were avallsble only for the vhole state and not for indivi-
dual counties. Hence, 1t wag impossible to compute the to-
tal number of vines in each county.



-7...

e consequence of the latter decline, Michigan's share of the
nationel tot2l of grepevines dropped from 5.0 per cent in

1910 to 3.1 per cont in 1954,

Southmect 'ichigan Vineverd Reglon

Throughout the rest of thls study, the four-county
area having nearly ninety-five per cent of liichigan's
grapevines, and a correspondingly hizh proportion of the
gtate's annusl grape harvest, will be referred to as the
Southwest 1llichigan Vineyerd Region, or the Reglon. Thils can
be divided into two major areas. Cne, located mainly in
Berrien County, tends to have a greater focus in 1t's west-
ern part and will, as a consequence, be termed the St. Jo-
seph-Benton Harbor area. The other, glightly smaller and
more concentrated then the first, is locsted mainly in east-
ern Van Buren County. In thls study 1t will be called the
Paw Paw-Lewton srea, &although another assoclated village of
importance 1s Mattawan,

Liore exactly delimited, the St. Joseph-Benton Earbor
ares. includes all but the esouthern tier of townships in Ber-
rien County, the Ven Buren County townships of Arlington,
Bangor, Covert, Hartford, Keeler and the western part of
Lewrence, and the two northwegtern Cass County townghips of
8ilver Creek and Pokegon. The vhole of Almena, Antvwerp, De-
catur, end Hamilton tovmnshlps, along with the eastern parts
of Lawrence, Paw Paw, Porter, and 7averly towvnships in Van

Buren County, and the two vestern Kalamazoo County townships
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of Oshtemo and Texes mekXe up the Paw Paw-Lawton area (Figs.
3 and 4).

As ghown in Figure Y, the Paw Paw-Lavton aree 1s not
only smaller in extent, but viticulture 1s more concentrated
in certaln localities within 1t, than 1s the c~se of the St.
Jogeph-Benton Harbor area. Three tovnships of thc Pew Paw—
Lewton area contaln 82.3 per cent of the Van Buren County
grapevines., Thece, and thelr percentagzes of the oounty to-
tal, ere: Antwerp, 35.8%; Porter, 2U4.6; and Paw Paw, 20.9}1
The number of grepevines in every Van Buren township except
Keeler decreased between the years 1925 and 1954 and this has
no doubt continued since. The percentage concentration of
vines has also decreacsed, except in Portcr, Paw Paw, and
Keeler townsghips. Thus, there has been a trend towards few—
er grapevines in the county and at the same time one towards
greater concentration of the vineg in the leadlng grepe
growing townships. (It should be remembered thet Keeler town-
ship is part of the St. Joseph-Benton Harbor area.)

Becauge the vinevards are more wldely distributed in
the St. Joseph—-Benton Harbor aree, Lincoln, the leeding town-
ship in Berrien County in number of grapevines, hess only
17.8 per cent of that county's tctal. Royalton, with 8.3 per
cent of the vines and Sodus with 8.1 per cent are the second

and third most important townships. Thus, in the three lesd-

1
This percentage includes the villege of Paw Par,
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ing tovnships there 1s only sbout 3L.3 per cent of the grapes
of Berrlien County, as compered to 82.3% per cent in the three
principal tovnships of Ven Buren County. In Berrlen, es in
Van Buren Couty, the number of vines hes dropped 1n recent
years except in Berrlen Towvnsghlp. The prooortion of vines
per tormship to the county total, however, has decreaced only
in Lskxe, Benton, Chikaming, St. Joseph, Coloma, and Buchanan
and has risen in the other eleven townships.

Anglyvsis c¢f the changes indicates thet of the leading
tomeghips in number of grapevines in 1935, only Lincoln hed
& lerger proportlon of the Berrien County total in 1954,

Thus, there hzs been a loss both reletive and absolute in the
other grape growing townships of importance in 1935, nemely
Chikaming, Benton, Leke, and St. Joseph, and a tendency to-
werds dispersal of grapevines rether then greater concentra=-
tilcn ag has occurred in the Pey Paw-Lazwton arca., Cne apparent
reason for thils has bteen the urban expaneinn of Bernton Harbor,
St. Joseph, and Brildgman,

Within both the Paw Paw-Lerton and the St. Joseph-Benton
Harbor arees the tmo townships of the second end less impor-
tant county included In each, does not contaln a eignificent
gshere of the vines 1n the respective areas. They arc inpor-
tant, however, as the lezsding grepe growing tormsghips in thelr
respective county. In Kalamazoo County, €3.5 per ccnt of the
vines ere in Texas Townghip end 25,5 per cent in Cshtemo Tovn-

shlp, Both Texes and Oshtemo townehlps hed fewer grepevines
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in 1954 then in 1935, The percentage concentration hed risen,
however, from 55,4 to 62.5 per cent in Texas, but crooped
from 29.2 to 25.5 per cent in Oshtemo. In Czss County, Po-
kagon Townsghip contalns approximstely 3.4 per cent and S11-
ver Creek Tovnsghlp 29.1 per cent of the totel number of vines,
In 1954, both had fewer g¢rapevines, but a greater shere of
those in the county, than they did in 1935,

In certain c} the aforementioned tovnshlps, vinererds
not only occupy most of the land devoted to the relsing of
frult, but also much of the total screzge of cropped land.

The proporticn of ¢11 1lsnd planted in strawvoerries, fruit
orchards, vineyerds and nut trees that was used for grape-
vines in the leadlng %omnshlips of the Paw Paw-Lzwton erea

in 1954, accordinz to the Agricultural Censusg, wes: In

Ven Buren County, Porter, 9L.5 per cent; Ant-erp, 93.2 per
cent; Pew Paw, 59.1 per cent; 2nd in Kalamezoo County, Texas,
78.7 per cent. In the St. Joseph-Benton Harbor area, on the
other hand, the tormshipsof grestest importance, Lincoln, had
only 54.4 per cent of the frult land planted in grspes. These
figures indicate extreme predcminance of viticulture in the
frult—-growing activities in the Paw Pew-Lavton area. In the
St. Joseph-Benton Herbor area, the retic of land in grapes to
land in all frults 1s less.

In the Paw Pew-Leavton area, vineyesrd acreacge in releation
to total cropland in the sbove-menticoned tommships 1s shomn

by the followlnz percentages: Antwerp, 41.&; Porter, 12.2;
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Pew Paw, 16.6; end Texas, 12.8. In the St. Joscph-Eenton Har— °
Harbor aree, Lincoln Townchip, with grapes cultivested on 24.8
per cent of the total crcpland, ageln gtands cut as the lead-
er, Compared to 211 the other townships in the Southwest
Zichigan Vineysrd Reglon, Antwerp in Ven Euren County shcws
the highest percentase of grepe lend in relstion to total
cropland, Vineyerds 1n thlg leading grepe growing towvnship
of the Paw Paw-Lavwton area cover almost one half of the total
cultiveted ecrecge; vwhille in Lincoln, the leading towvnship of
the St. Joseph-Benton Earbtor srea, only ebout one dguerter of
the cropland 1s in greapes. lincoln Townsghip 1s, neverthelegs,
second only to Antrerp Towvnship in this regard.

In summery, durlng the last twenty to thirty yeers there
hes been an 1lncreasing concentration of lichigen viticulture
in the four countles of the Southwest !’ichigan Vineyard Re-
glon, as evidenced by the fact that the share of grezpevines
in the stste cutside cof the Reglon declined from 15.5 per
oent of the totzl in 1935 to 5.4 per cent in 1954, ¥ithin
the Reglon 1tself there has been a further tendency towards
concentration 1In & few leadlng townghips in each county, ex-
cept Berrien where there has teen some dispersal, probebly
lergely due to urben expansion in several of the townships
which formerly were the leaders in grape growing (Appendix

T&ble 5) .



—13-

Statement of Problem

The purpose of this theegis 1s to dlscuss the economlic
geography of the grepe industry in southwest !ichigan,
Geography 1s the study, description, &nd iInterpretation of
the erezl differentlation of the earth's surfesce. In eco-
nomlc geography this concept 1s applled to the investigation
of man's methods of gaining s 11ve11hood.1

The wvriter vwill attempt to describe and explcin the pre-
gent distribution of vineysrds in thée Southrest [lichigan
Vineyard Reglon, and the differences and similaritles be-
tween the two constituent arese. Following the introductory
chepter, there 1s one dealing with the rcletion of the areal
errangement of thc vineyerds to the physical feetures of
climate, topogrephy, end solls. In chapter three, grape
production activities, and in chepter four, the mafketing es-
pects, ere investizeted. In a concluding chapter, s summery
of thec main facts 1s given, as well ec some prediction of

future trends in the southwest l'ichigsan grepe industry.

1P.E. James end C.F. Jones, Amcrican Geocrachy Inventory
and Prespecct (Association of American Geographers, Syracuse
University Press, 1954), pp. 21 and 2U1,



CHAPTZR II
PHYSICAL FZATURZS

The present location of vinerards and theilr concentra-
tion 1n the Scuthwest llichigen Vinevard Reglon 1s the result
of more thsn one hundred yeers of experlence and study.l
Cne of the most important factors, either phyeical or eul-

tural, determining the focuslng of Illchigen viticulture in

this erea is that of climate.

Climeste

The Reglon 1s located at the northern 1imit of the humlid
continental climate wilth long summers (Koppen Dfa). A con-
vectlonal type of reinfell and much heat end sunshine during
the summer 1s characteristic, Althcush the 1ong,'warm sum-
mers prcmote grape growth and maturation, lete surmer and
early autumn heevy rein end hall storms sometimes demege the
crop before 1t 1s reedy to be harvested.

U.P. Hedrick, in his treatise, IThe Grapeg of New York,

published in 1903, discussed the 1ldeal conditions for growlng
Americen type grepes. He stated that temperesture 1s the most

important climetic element determining the sultsbility of glv-

Early vineyards, 1f rot the first, for commerciel produc-
tion were set neer St. Joseph, Eerrien County, in 1352; neer
Soutn Haven, Ven Buren County, in 1858; and near Lawton, Van
Buren County, in 18&%0.

-1k
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cn reglons for viticulture becouce 1t Influsnces the date of
berry meturitryr. The cultivation of Americasn prepe varleties
usuelly fells 1n regionsg with sudden temperzture chences,
large ennuel &nd diurnal renges, or late spring and esrly
eutumn frosts. Grzpe leaves, buds, and shoots develop best
during a frost-free, mild, raeilny, late sprirg end esrly sum-
mer (Mey, June, and July), vith tempersztures sverpginw te-
trveen 55° and 65° F. Partial or complete fallure of the
future crop end severe damese to the vines may result from

a spring frost. A relatively dry, long, warm, sunny summer
1s conducive to bterry ripening end wood maturation, It must
be relatively dry to help prevent diseases, pest infestation,
end excess follage and weed growth; long, werm, end sunny

to Increase grepe .;uga.r content,

The taste of the berries is iInfluenced by the emount of
hest recelved. In general, ccol weather causes higher acid
content and a sour taste., Excesslvely hich summer termpera-
tures, hovever, do not csuse 2s high a suger content, nor
as lerge a size of the berrles, as do slizhtly coocler tem—
peratures. Cptinum conditions for grape maturetion during
the montha of Auust, Septenber, and Cctober consist of much
1

sunshine end of temperatures avereging from 65° to 75° F,

Any sudden temperature chenge during the ripening perilod,

1U P, Hedrick, et el, The CSrepeg of Now Yorx, Flfteenth
Annual Report, Vol 3, Part 2 (State “of New York, LCept. of
Agr,, 1903), p. 69.
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perticularly if combined with high humidity, may ceause rot
end other fungus dlseaseg. A warm to cool, dry, harvest sea-
con (usuzlly from early September to mld-Cctober) facllitates
plcking, treansportation, end gstorage of the crcp.

Except for a warmer July and a cooler Cctcber, tempera-
tures 1n the Southwest :.l1chigan Vineysard Rezlon correlate
well with those reccmmended by U.F. Hedrick (Table 1).

Partridge concludes that "an average tempersture for
the monthg of iy to September inclusive of at least 65.5° F.
vith a growing ceason of something more than 160 dsys, 1s es-
sentlal to the successful culture of the Concord grape In
l'ichigan, "1

The greatest climatlc advantage for the cultivetion of
grapesgs In scuthwest I"ichigan 1s the modifying influerce of
lLeke lilcrigan upon the temperatures of the Reglon, Since
weter both heats and cools slover than land, Lake llichigen
remelng colder in spring asnd rarmer in sutumn than the ed-
Joining land ereas.

Prevalling westerly vinds cross the lake and carry the
"lgke influencz" into the Southwest Michigan Vineyerd Regilon.
This phenomenon 1s most effective within ten miles of the

lake ghore. It causes a retardztion of vegetation develop-

Newton L. Partridge, "The Young Vinevard", Azr. .
Cire. Bul, No. 124 (Mich. State Co., Hort. Sec., =ast Lan
sing, lich., April 1929), p. 7.
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ment in spring untll the 1lilkellhood of damege by frost 1s
largely over. In autumn, 1t tends to delay the first frost
until the crop heas matured end 1s nearly all harvested. As
a conseqﬁence, the aversze length of growing seasonl in the
Reglion varles from approximetely 150 days in eestern Van
Buren Ccunty to 170 days eround Zeu Claire in RBerrlien Ccunty
(Table 1).2 Thus, the averege length of the growming secgon
In much of the Southwest "ichigan Vineyzrd Reglon 1s eppsr-
ently less than that Purtridze stated 28 necessary,

It 1s not length of the growing season alcne that 1s
Important, but also the dctes merking the 1imlts of the grow-
ing season. In Paw Péw In the interior, for exsmple, the
average date of the last frost in spring 1s !lay 10} vwhile 1in
Benton Harbor on the leke 1t is ley 7. It 1ls true, however,
thet cultivetlion of grapes becomes Increasinglyr hezardous
eastward from the lake because of greater depsrtures from
the acversge date of the lzst frost 1n gpring and of the first
one in autumn, snd tecazuse of colder end more verirctle vin-

ters which 1increages the danger of winter kill,

1GrowinL sec.son 1g here considered to be the perlod be-
tween the lzst frost in spring end first frost in autumm,
when the temperature drops below 220 F,

?An gvereze groving season of s!imiler length cherecter-
1zes other iocalitioq in lichigan. L _nelng hes an cvrrarp
groving seeson of 154 davs; lonroe, 155; Port Huron, 165
end Alpena, 158, Althoush ev:ra*e growlng season dates re
eimilar between the verious localities, the sctusl dates de-
termining the growing season each year remzin reletively con-
gtant 1n southwi.gt *c*‘"“n in contrest to those elserhere 1n
the state.
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L Althouzh the Paw Pav-Lawton area leg epproxlimately twen-
ty-five miles cast of L=oke I"Ichizan, the "laske influence' 1is
probzbly still eoffective enough to p=srtislly expleln the con-
centretlon of viticulture 1In the area. o doubt more impor-
tent 1g the topographlicel sltustion cof the vinerards so as

to euialn sultable elr drelnzge by way of the veaellers of the
Pam Pew River znd 1%s headstreans, combined with the histori-
cal factor that the first men to cstablish vineverds in ghe
area were very successful, Cn the vhole, meen monthly tem-
perctures in Paw Pew ond Kalamazoo are but 1little different
from those in Benton Harbor, except that thev sre a 11ttle
colder in the winter and slightly wermer in the summer, The
dates 1imitinz the growlng sessons &re similar in both ceses
(Tetle 1), the maln difference belng that the stsrt snd end
of the averaze growing seecson 1g geveral days later in the
Paw Paw-Kalsmazoo eres.

In general, there 1s & 11ttle rore rainfsll in April,
May, end June then during other times of the yeer, thus con-
forming approximstely to the precipiltation requirements stated
by Hedricx., Average annual rainfsll 1s sbout 35 to 4O inches.
Unseesgonebly heavy rain, or drought, do occasionally cause
damage, but on the whole the precipitation factor 1s favor-
eble to grape growing. Although problems arise vhen veather
conditions deviate very much from those coneldered optimum
for viticulture! the most fregquent destructlive forces are

frost and hail.
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Frost

In splte of the “lake influcnce", frost is the most cru-
clal climetic hazard to vineyards in southwest Ilichigan.
Early eutumn frosts ere not so dangerous as are those 1n late
spring. Thls 1s becezuse spring frosts come wvhen the grape-
vines are Just teginning to develop buds. A comparison of
Teble 2 and Fizures 5 and 6 shows a definite correlstion
between the occurrence of spring frost end the to nege of
grepes harvcsted, the estimated per cent of full crop ob-
tained,l and the price per ton recelved by growers.,

Although Teble 2 and Figure 5§ include data only as
recent as 1949, the informstlon given 1s sadeauate to 11lus-
trate thls climetlic-eccnomic relstionship. In 1921, 1925,
1938, and 19L5, there occurred spring frosts with tempera-
tures cold enough to kill niore thsn one half of the expected
harvest. As & conseauence, lilchligan grepe production. de-
creased in tons from 63,960 in 1920 to 25,330 in 1921; from
€0,005 in 1924 to 21,485 in 1925; from 67,200 in 1937 to
16,900 in 193%; and from 32,000 in 194%% to 13,500 in 1545
(Appendix Teble 11)., Apparently the spring frosts, cor some
other adverce fuctor, also decresced productlion in the other
principal grepe etetes 1n northesstern United States during

the same years, at lesst in 193% end 1945 (Fig, 1). Yesars

laétual harvest for a given year compsred to potentlal
harvest obtalnable under the most advantegecus conditlons
for the same year.
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of low procduction commonly resulted in hish everzge prices
received by the grovers. From £57.00 per ton in 192!, for
example, the price rogse to $50.00 1n 1925; from 323.00 in
1937 to 350.00 1n 1933; and from $99.00 in 1944 to $133.00
in 19%5 (Fig. 6).%

In autumn, an eerly frost may inJure grzpes that ere
stlll on the vines. Uormally, most grapes are plcked before
there 1s chance of frosdt demagze, tut sometlimes because of
Plcker scarclty, lack of adequate merkets, immature berries,
or frult with sugar content too low to be eccepted by pro-
cessing plants, frost cccurs before the hervest 1s complete.
Althouzh a light early autumn frost may not harm the fruit or
vine wood to any great extent, both are serlously dameged by
a severe one. Autumn frosts, however, do not affect grepe
production as often or as much g do those in spring because
they ususlly occur aftcr the grapes are hearvested and the
vines ere prepared for winter dormancy.2

Due to lack of alr dralnage, frost deleterilously effects
vincvards in hollows and valleys mcre than 1% dcces those
grown on slightly slcping lend and hillsides. For exemple,

primarily because of frost danger, there are few vineyards

lPrices were not given for 1920 and 1921 (8ee Appendix
Table 11).

2At times, however, 1f the Southwrest I"'ichigen Vineyard
Reglon has an extreordlnerlily warm autumn, meny young shbote
are continually sent out end are seriously inJured or killed
1f the temperature suddenly drops to freeczing. Interview
with Frank Kotyuk, Soill Conservation Service Avent, Berrien
County, Sept. &, 1959.



in the former Lsxe Doweglac bed south of the Lawton-latta-
wan area. In reglcns of gloping terraln, alr movement tends
to prevent the temperature from cooling to a point where frost
occurs,

The three types of frost in the Southwest [ichilgan Vine-
yerd Regicn are: &) alr dreilnege frost vhen cold, heavy eir
descends the slopes intc vellevs &nd replaces the warmer,
lighter eir, b) wind frost when & wind of freezing tempere-
tures mey kill grepes grovm 1n a certeln erea and at & cer-
tein elevation, and c) rediation froet vhen heat absorbed ty
the eerth during the dey 1sg redlested unchecked into the at-
mospnere on cold, clecr nights.l

Interecstingly enough, & severe spring frost may not de-
crease the crop es much ¢ & lighter one., Sometimes, after
g severe spring frost, & larger crop than expected results
because when the primary shoots are killed or critically in-
Jured, frult clusters are produced on new latersl shoots.
After & 1lizht spring frost, however, the primery shoots often
are not inJured enough to induce development of new lateral
shoots, and the crop damage is greater than 1f the frost hed
been more severe. The recuperetive cepacity of the vine
varieg with the verlety and the cere exponded on it. Yeg-

(=]

lected vines (Fig. 7), end old, diseesed plants, will not

1 ..
Interview with the lete Jerry l'endigo, Van Euren County
District Zxtension Agent of Horticulture, Sept. 17, 19%9.



Fig. 7.--Neglected grapevines, one
and one half mlles northwest of Pev Paw,
looking northwest (Sept. 27, 1959)

z Fig. &.--7ell-kept, clean-tilled vine
yard, ten miles north cf Dowsglac, Cass
County, on Highwey L-40 (Aug. &, 1959)
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produce &3 large recuperative crops es do thease th=t are young,
healthy, and well cered for (Fig. 8).

Frost may indircctly cause grapes to "shell", or drop
off thie stem &t the Least Jerring movement., If hcet, dry
weather follows a frost, the grepes secm more susceptible to
"shelling"., A virus 1s ealso suspected of caucing this phen-
omenon.1 In tkhe autumn of 1959, a team cf three speclalists
were investlyeating possitle grape "shellilng" causes, end ef-
fective control measures.z

In southwest Zichigan there 1s 11ttle use cf smudge
rots to keep temperatures in the vinsyards abtove freezing,
The late Jerry l.zndizo, Van Euren County District ZZxtension
Agent of Fortlculture, steted that the use of commerclally
precared smudge pots to protect vinerards ves too costly,
In contrast to the case of the extenslve orange groves in
gsouthern California vhere smudze pots heve been used success-—
fully, thelr use in thc¢ smaller, more sporadically located
vineyerds of southwest lllctigan for pretecticn egelnst a
phenomenon that occurs reletively infrequently 1s uneconoml-
cal.,

Soms growers have devised thelr om methods of frost
protectlion. ‘hen cold weather 1s predicted, some sprey their

vineyards with vater, whlch vhen 1t freezes protects the

lInterview with A.N, Fournier, Paw Paw viticulturist,
Sept. 25, 1959.

2
Interview with Jerry ! ardigo, Sept. 11, 1959.
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berrles with a thin film of lce.l

Cne, A.N. Feourrler, a
viticulturist 1living northwest of Pew Feow, burns tire ces-
Ings end hey at the ends of the rows, The radiant heat keepse
temperatures above freczing and the smoke and wermth rise to
a ccrtzain helght and then billow cut to form a protective
"ceiling" over the vineverd, thereby checking terrestrial

redletion,?

Ylhen there 1s danger of freezing temperatures,
speclsl frost varnings are lscsued on weather foreczsts by

radlo breadcests within the Reglon. !any grovers slso have
thelr own systems for detecting the threct of frost, as for

exsmple, alarm bells in their hcmes vhich ring vhen tempera-

tures in the vinerard drop to neer criticsl levels,

Helil

Hall, assocleted with ccnvectlonal precipitetiosn, 1s
enother climatic threét end occurs during late summer and
early eutumn, the times of grepe maturztion and hrervest. An
example of hall devastation wag a storm that occurred on July
19, 1956. Within twenty minutes, in & twelve to fifteen
square-mile erea tetween Stevensville cnd ScAus, Berrien
County, the storm caused ralf a mil?ion dollars worth of

demege to vineyard, vegetzble and frult crops. This 1s an

1Interview with Dr, Herry K. Bell, Assog¢late Professcr,
Hortlculture, and Extenslon Speclalist, Coop. Ext. Ser.,
I’ich, State Univ., East Lansing, :"ich,, June 26, 1961,

2Interview with A.N, Fournier, Sept. 29, 1959.
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erea of heavy vineyerd concentration. Some vitlculturists
suffered almost total crop losses.1 Some fifteen to tventy
farmers needed Farmers! Home Administretion tvpe loans., Kelth
Acker, FHA supervigsor for Berrlen Country, however, did not
declare the area in a state of emergency because & survey team
ascertained that most growers possessed sufficlient avallable
coemmerclal credlt end would, therefore, nct be elegitle for
FHA ald.2 In the Southwest ilichigan Vineyaerd Region, how-
ever, decmege 1s rot sufficient to cause more than a small

percenteze of the crowers to carry hall insurence.

Glacizl Feetures

Vhile climate 1s the control of greatest consequence
generally for irape growlng, the terrain upon which the vine-
yard 1s lccated becomes locally extremely significant. This
1s because of the lmportence of adequate alr dreinaze for
protection egainst frost. Thus, vineyerds are pleced on
sloping, rather thzan level land, 1n areas where there 1s frost
danger., Thls 1s usually the csse in southrest !’ichigan, ex-
cept very close to Lake l'ichigan where the "lazke influence"
1s at 2 meximum, )

The curface of the Southwegt !"lchigen Vineyard Reglnn 1s

the result of glaclal deposition during Plelstocene glacla-

lggnton Herbor Mewg=Pell=41um, July 10, 1$55.

2
Ibid., July 20, 1938,




tion and of poust-gl-cilal ercsion. It is widely veried, ran

ing from extenclve glaclal-lzke plalne and drainere wavs to

<
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strengly developerd moraines assoclated —ith the LeZe Iic-izen
Lobe (Fig. 9). The genrral crcin of the topography is north-
east to southwest, paralleling the Lekoe 11cnigsn shore, Ttut
the dralnage finds 1tg way trensversely through the majcr
meraires to the leXe. In places immedlately along the leke
shocre there are extensive post-glacial dune aresg, but thece
ere of no importance ag sites for vineyrsrds,

The glaclel moraines, til1l plelns or ground morelres,
outwash plains, snd lcske beds end dreinsse veys are reg—
pectively cherecterlzed by sn increesingl?y level topozrephy.
Ag e consequence, the greatest concentration of vinererds in
the Southwesgt llicihlcen Vineverd Reglcon 1s on the moraines
vacre alr dreinsge 1s et a meximum, whlle they are larzely

ebgent on the 1l:kxe plsains end dreinage weys where 1t

|

g et
a minimum (Fig. 9).

A