
MSU Extension Publication Archive 
 
Archive copy of publication, do not use for current recommendations. Up-to-date 
information about many topics can be obtained from your local Extension office. 
 
 
Selection of Orchard Sites in Southern Michigan 
Michigan State University Agricultural Experiment Station 
Circular Bulletin  
N.L. Partridge, J.O. Veatch, Horticulture, Soils 
Issued  May 1936 
26 pages 
 
The PDF file was provided courtesy of the Michigan State University Library 
 

Scroll down to view the publication. 
 
 



Circular Bulletin No. 155 March, 1936 

SELECTION OF ORCHARD SITES 
IN SOUTHERN MICHIGAN 

By N. L. PARTRIDGE AND J. O. VEATCH 

AGRICULTURAL EXPERIMENT STATION 

MICHIGAN STATE COLLEGE 
Of A griculture and Applied Science 

SECT ION S OF HORTICULTURE AND SOILS 

East Lansing, Michigan 



SELECTION OF ORCHARD SITES IN 
SOUTHERN MICHIGAN 

N. L. l';\Wl'I'(JUCE ANi) j. U. \ ' I '~f\TC II 

Fur allY single ()rchard, (l\ ' l't" a periu(l of sl'\cral years, pric es Jor fruit 
lllarketed vary more thall the cust ()[ producti()n. Consi(lcrillg all lands 
p lanted to a single fruit Cfl)P, llO\\' e\'C'r, C()st ()f produrti(l1l yaries lll()re 
"widely tban prices. Prices high c1lough tu lll a k e all ()rc hard s profitable 
;lre more ur less accidental and decidedly infreq uent; prices l()w e n o ugh 
II) llJake all orchards ullproJJt:LL1e kl\'e 1)ecl1, ol1e th e "whole, rare, ill 
1\1 ichi gal1. Other thillgs equal, pr()ductiull costs per bllshel are c()nsis t ­
l' n t 1 y 1 () \\' IV 11 ere c l' 0 P )" i e 1 c1 s are c () II sis t C lltl Y 11 i g h . /\ s s U III i 11 g e qua 1 ski 11 
ill lll<ln;lgelllent Jor all orchards, those w ith the hest locations w ill have 
the highe st yields and the 10\\ cst costs per production unit. "Manage­
lllCllt above the average may lll;L1.;:e a location below th e average reaSOll­
ahly proJJtab1e, but not in degree C()lll lll ells urat e with the skill applied; 
,\·ith g:()od locations mec1iocre managemcnt lllay get good rc sults. Cood 
Ill;tll;q.~"ers a nc1 poor managers al ik e should seck good locatir)1l S for their 
()rc ha rd e11 tcrpri se~. 

/\. "g ( ) ( )(1 10 cat ion" i s (J 11 C t hat f ll1 fi 11 s s (' \'l'l' a 1 al II ]( ) S t () P jJ () s ill g r e ­
( II t ire IllC n t s, i tl all s l';t S () II s, J 0 r 20, 40 () I' GO )" car s: (a) Tt lllU S the fr c c 
( I r h i .~" h w a t crt a h J c i n 1\' ct ]I e I' i () d s a 11 cl yet s up pl y 111 0 i s t 11 r e clu rill g 
drought periods; (b) it must h e high e1lough ahove the adjacent CO Ull ­
try to insure reasonable frccdolll frulll sprillg frosts and th e lowcst 
"willter temperatures. a lld st ill it lllUSt llot b e subjc ct to eros ion, i [ cul­
tivated: (c) it must he ah le. after ye ar s of c ultivation, t o lll eet incrcas­
ing', rather than decreasil1g, demands for llutri ent s and for Jll o isture. 

These spec ifi cat ions, formidahle at lIrst g'1al1ce, are not impo ss ihl e 
(II' eVCll ltnrc;tsonablc. III l\Tichigan there is enough lancl wh ich Jul ­
fill s these requirelllellts to aCC01 11ll]()(bte all the fruit tre es llOW gr(!\v­
i Jl g her c , a t p r< 1]1 e r s pa c i 11 ,~. , and s t i 11 k a v e r () () III r () I' e :\: p all s i 0 11. 1t i s 
('xtrelllcly llllf()rtun;ltc that much of this g()(Hl orchard land is llol 
utilized, wh il e thousancls of ac r es oj o rchard s in 1()catiolls never or 
1]() longer good are c ult iva ted Ull d cr d i :,ad vall tages t 11a twas te 1l1ltolcl 
err()rt ancl con s iderable expcl1se. 

This plthlicatioll is illtended for ~e\('l'; ll gT(ll1PS of pcople. For tho se 
,\ '1]() plall to grow fruit, the JJll11ctil1 sJwlIld ;lid ill ch()osing LLrtll S. T() 
tho s e 1\' JI 0 11 a v e fa r m s, its h () III d i 1 \ <1 i cat c t 11 l' h cst f r u i t -g1' () \\' i 11 g' s it C 

(II'. perhaps, discoura,g'e thclll fr( )li l att c1ll ptillg a planti1lg. To tho se 
\\Il<J havc orchards thc bullet ill way p (lil1t out th e pr()cesses h y w hi ch 
;\ good locat ion Jllay hCC()l11C p()()r all<1 whether the se proce sses Jllay 
hc arre s ted; ur it lll;LY 1(';td the g1'()\\ ' lTS t(l sec clearl y the ('ll<J rtll OllS 

c()sl (If illll'r(lvillg a poor 1rlClticIIl :t1l(J 1 (1 f;lC(' c(lllragcollsly tIl e WiS<101l1 
III <liSC()lltillllillg' tktt l';lrticlIhr (· lltnpri s(' . L(I Cl l Ili s t()r y is Il()t a stl f-



hcient g uide; many s ites that u llce s uppor ted guud orchard s are now 
incapable of grmvi lJ g eve n m ediocre trees. 

Factors ,v hi ch s hould be consi dered in select ing ;t s it e for an orchard 
or small fruit plantation are: ( 1) soil, (2) topography, (3) local climate, 
and (4) location with reference to tran sportati on a nd markets. Wher­
ever anyone of the fir st three factors is unfavorable, the cost of pro ­
duction is a lways higher w ith cclually effic ient management. \Vherever 
the fourth is unfavorable, the price received per bushel is lower ed, 
e\'e n with equal salesmanship. 

So il , topography, and local climate are a ll yariable in sou thern l\1ich ­
igan; only a small percentage of the total area co mprises s it es where 
a ll of th e fact o r s are especially favorable for fruit growillg. Never­
thele ss. the aggregate ac r eage of fir st cla ss orchard si t es is con?ider­
able. ]vr a ny fairl y successful plantings ar e found w h ere the lanel 1S not 
fi r st cIa ss in every r es pect , but cc rtai nly con siderable caution should 
I)c u sed in atte lllptin g to u til ize land w he r c on ly one of thc above mcn­
tion ed e lclll ell t s is eS Jl ecia ll y fa yorable. Drainagc, irrigation, terracing, 
Iarg'e fertiliz e r application s, and o rchard h eat in g may be uscd t o over­
C() )ll C natural d cficiencie s, but bccausc of thc increa scd production cost, 
orc hard s w h ere snch trcatmcnts are ncccssary are seldom as prof[t­
abl e a s those 011 s it cs not req ni ring treatmcnt. S itcs considcrcd un­
sat is factor y heclll sc o f so il o r local climate are a lmo st invariably un­
successful unle ss loca l marketing condition s are cxccptionally favor­
able . If a s ing le facto r is dccidedly unfavorable, even though thc other 
cle m ents are cxt r cmely favorab lc, utili za tion of the sitc for fruit 
growin g will ll suall y provc to b e a mi st;tkc. 

Economic Influences 

i\ detailed disclls s ion of ho rticultural ccono mics is bCYOlld the scupc 
of this publication, but some considerations sh ould be m cntioncd sillcc 
a littl e thought might cau se a prospective grower t o alter the naturc 
of the planting or even abandon hi s plans. Distance from market in­
fluenccs the price s received by thc grower sincc he must pay dircctly 
o r indircctly the tran sportation charges; hence, the selection of t he 
best s it es is mo st cssential at points distant from markets. Favorahlc 
lnarketing condi ti on s have been partly responsible for the large dc ­
ve10pm ent of fru it growi ng in Berri en county and the plantings in thc 
vicinity of Detroit. The probabl e s upply and demand for thc producc 
sh ould bc considered . 1<0r example, there are suffi c icnt red cherry 
trees now set t o provide for any probable demand in the immediatc 
futur e. The same may be said of Concord grapevines . Nevertheless, 
i ( a skilled grower of the se fruit s con t emplated an addit ional planting, 
th e unfavorable nation a l markcting conditions might bc snrmountecI ­
provid ed the ~o il , topography, local climatc, ancI local market s wcre 
all especially fav orahle. Thc price s rcceivcd for fruit s and thc cost of 
their production ( labor, 111acllin cry and supplics) are yariahlc and do 
110t fluctuat e t ogeth er. So m e s it es wight be suited fur procI uct ion at 
onc tim e and unsuit ed at a no ther. Th cse marginal s ites , howcver, 
arc alway s relativ cly less valu a bl c than o th ers w h erc co nditions a r e 
111()re favorable. Fcw perso ns have hec n very succes s ful in forecastin.~­
pric c trends. hut an attem pt to CO il s ider f()reCl Sis lll ay bc worth whik. 
S ill ce markets pay 1ll orc for so m e vari e ti es than for ()Ll lers, a ll attcmpt 
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should be made to determine the demands of the particular market 
and its trend in preferences before selecting the varieties to be grown. 
Complete success in an economic analysis of the prospects of any 
projected planting may be impossible, but a forecast eve n partial1y cor­
rect is usually better than no forecast at all. 

Soils For Fruit Growing 

Some idea of the influence ot so il s tructure and texture on root 
penetration and development and also some knowledge concerning the 
ability of the various soils to supply required moisture and mineral 
nutrients is necessary before any particular site may be evaluated. 
Diagrams illustrating the influence of some common soils on root 
development are presented in F igs. 1 and 2. The roots range farther 
and penetrate deeper in deep, open sand (Fig. 2-A) and are more 
limited in heavier so il s (Fig. 2-D). Certain structural conditions. 
such as hardpan development (Fig. I-D), prev~nt deep root pene­
tration . A common condition which prevents the development of 
deep root systems is water-logging during portions of the growing 
season, re sulting in poorly aerated sub -so il s. Such conditions are not 
restricted entirely to low grounds climatically unsuited for orcharding ; 
they are a lso found in depre ss ion s on upland s and even on hillsides. 
The diagrams indicate how root development is modified by so il struc­
ture and how prolific root growth takes place in those so il layers which 
are most favorable. 

Soils in which tree s are shallow -rooted generally produce unsuccess ­
fu l orchards. This statement, however. does not imply that all soi ls 
which permit the development of exte11sive and decp root systems are 
necessa rily good so il s. No matter how far or how deeply the roots 
may penetrate, the so il will be unfavorable unle ss the roots reach 
sources of mineral nutrients and moisture sufficient to meet the re­
quirements of vigorous, mature trees throughout the whole season. 
For example. in deep, dry sands the roots penetrate deeply and range 
widely but are unable to find either enough moisture or mineral salt s 
to meet the requirements of vigorous mature trees. The most favor­
ab le soils are intermediate in texture, with sufficient sand and gravel 
in the subsoil to permit internal drainage and the penetration of roots 
to moderate depths-five to eight feet in the case of apple trees- but 
with sufficient silt and clay to retain enough moisture for the trees 
cluring periods of drought. 

Deficiency or excess of a single mineral element or compound, other 
than a deficiency of nitrates, is rarely a cause of failure in g rowth or 
of: low fruit production on so ils otherwise favorable. Some soi ls show 
only very sm<1.11 amounts of lime in the surface layers. but in rVIichigan 
ne<1.rly all soils contain an abundance of lime at depths within the 
reach 0 E tree roots. Phosphorus is low in some so il s. but apparently 
there is no extreme deficiency. Soluble aluminum and iron compounds, 
which might be injurious, have been found in only a very few instances, 
<1.nd then usually in soils otherwise unsuited for fruit growing. In a 
few soils some water-soluble manganese has been found, but this ele­
ment apparently was not injurious, since tree growth was good. 

Although the range in acidity in the surface layer s wa s fonnd to he 
1l10der<1.tely wide. no definite correlation with e ith e r good or l1n sati s-
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fac tory growt h W:lS established wi th in the limits fo und in num er ous 
tests. Excess of lime, spots of "alka li ," o r excess of nitra t es wer e not 
found to any consider ab le exte nt. lVater- tli e amoun t in tli e soil and its 
O'ZmilabiliLy throllglloll t t /I C .r;)'o7l'ill .r/ .\'CU.I'O I/ - is of grca ter import ancc tl1(111 
(/IlY ollier sil/!JTe J actor. 

Classification of Soils- T he m aj() r g roups o( l1Iin e ral so il s based on 
t ex tura l and mo ist u r e rela ti oll S, \\hi ch a re s ig nifi cant in plant g rowth , 
a r e: (1) t he c1ry, sand-gravel g roup ; (2) th e w ell-drain ed clay so il s; 
(3) t he wet or wate r -logged sand-g ravel; and (4) the w et clay g roup . 
Each of these major g roups m ay be subdivid ed into a g r eat number of 
ty pes, sub-types and phases, dependin g on th e r e fin em ent in r ecogniz­
ing c1 i rferences in the textur e, st ructur e a nd chemi cal compos iti on of th e 

Fig. 3. An illustration of the grave ll y nat ure of t he sub stra tum and t h c 
variable thickness of the redd ish g ravc ll y c lay subso il ( indicat ed by 2 a nd 
t hc darker shade) char acter is ti c of th e more g rave ll y so il s on th e Fox a nd 
Bc lldontainc soil types. 

separate natu ral laye r s cons titutin g th e so il pro fi le . As has been sh O\n1 
by d iagrams (Figs. 1 and 2), t he profil e is espec ia lly s ig ni ficant in th e 
st udy of the g rowth of fru it s, s in ce so il s va ry, w ith depth , in the 
amount of moisture, the amou nt of ava ilab le chemi ca l llntri ent s, th e 
acidity or alkalinity, and lienet rabili ty. 

It is important to recogn ize at leas t three conditi ons in th e first 
major group, the dry sands: (1) so il hav in g a sub so il o r hOl"i ;;;:o n he­
tween the surface layers and t he elry sub stra tum sufficientl y clayey 
a nd of sufficient th ick n ess to h olel l11 0 i sture and to r e ta rd th e rapid 
downward movement of water (F ig. 3); (2) a clayey s ub s tr~tum o r 
s il ty layer s w ith in five or six feet of t he su rface (F ig. 4); (3) loose 
pervio us sa nd to depth s of s ix feet o r 111 0 re witho ut a ny clay interven­
in g. T he depth at w hi ch a clay sub stratum beco mes signifi cant de­
pends on the p lant grow ll and t h e ex t en t of roo t penetra ti on. Th e fir st 
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two conditions arc more favorablc for fru it growing than the third , 
since such soils are able to supply largcr quanti tics of moisttlrc dur­
ing dry periods and since soluble sa lt s arc not leach cd rrom those soils 
as rapidly as from the deeper sands. 

In the second major group (the well -drai1led clay so ils) important 
differencc s lie in thc texture and compactness or penetrability of th e 
underlying clay . Three types may be recognized, ranging from th e 
most compact and diff1cultly penetrable clay (Napa ncc and E~ent soil 
types) through an intcrmediatc texturc and structure (M iami and 
Isabella) to more sandy, friable and penetrable clay (Hillsdale and 
Montcalm).* The so il s of the two latter groups, other conditions be­
ing favorable, arc morc valuable for fruit growing since their more 
friable structu rc pcrmits more cxtcn s iv c root development. j \ p hoto-

Fig. 4. The photograph illustrates sandy clay and thin wavy layers of silt 
and clay which in places unde rli e the deep ye llow sand soi l of the Coloma 
san d soil type. 

graph (Fig. 5) of the profile of a 'Miami type of soil shows shrinkage 
cracks in a compact, gritty , clay sub so il , in ,,·hich roots hav c been 
able to penetrate to depth s of fOllr to five feet or mor e. 

In the third group (the wet, sa nely so il s), thc thickncss of the sand 
above the clay substratulll and the prcscnce or ab sence o( sanely hard ­
pans constitute thc m os t important bases of differcntiation. The acid 
soil, consisting of a thin covering of sand ove r plastic impcrvious clay, 
is designated as thc Allendale soil type; thicker and wettcr sand under ­
laid by sandy hardpan as the Saugatuck type; eleep watcr-logged sands 
or sandy loam s withon t any barelpa n, the N e\\'t on and Gran by types . 
Sanely and gravelly so il s, which hav c sandy anel gravelly clay above 

*The soil type name s are included for reference in counti es where soi l type maps 
o f the Bureau of Chemistry and Soils of the U. S. Department of Agriculture are 
available . 
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\\ 'ater-logged sand and gr;t\·c1. include the Ciliorcl and Brady t.ypes; 
and sanely so ils not notably \\·ct. at. the surface' hut. hecoming l110ttlecl 
and permanently moi s t at t 11ree to four fc e t. t.he Berrien type. Ex­
cessive water. lack of aerat.ion , anc1 pos s ibl y toxic chem ical compounds 
ill the water-logged, gray or rusty yello\\'-Illottlcd subsurface horizon s 
arc unfavorable factors s i1lce t.hcy causc shallow root.ing or otherwise 

J<ig. 5. A profil c of a so il undcrlaid by a compact 
hard c lay . Cracks in the clay permit th e pCl1 ct rati oll 
of th c root s to d e pth s of fiv e fce t or l1Iorc . 

greatly shorten the life of the trees. Vigorous. mature apple orcharcls 
are seldom, if ever. found on any of th e so il s of thi s group. Fruit. s 
with a smaller total acre demand for water . however. such as peache s 
and cherrie s, survive on the' relative ly de ep sands of the Berrien type. 
Raspberries ane! s trawberri es may succe ed on the more poorly -drained 
sands, such as the Newton and Granby types , since their root systems 
naturally do not penetrate as deeply as those of the tree fruits . Th e 
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Saugatuck and l \ llcndalc type s arc gencrally unfavorahle for all fruits 
except possibly blueberr ies, and in gcncral thc so ils of thi s group arc 
n cve r as favorable for orchard in g a s thc bctter oncs of the seco nd 
group, t h e wc ll -draincd clay soils. 

In t h c wet clay group, the indicat.ors of adaptation and p oss ible u ses 
of t h.c la nd arc: (1) the tcxtur e o [ t h e underlyi1lg clay, s llch as fine 
p las tI c clay, frec from sand , gravel or bowlders, o n the one hand , and 
more penetrab le and less impcrv ious sandy or stony clay o n the o the r ; 

eqoWH S4"'OY lO ....... 

,) TO 6 ""1, TO c, 1.A.V 

... 0 

o 
o 

q 

o LACK weT Cl. .A f 

POOR 

Fig, 6. Ske tch illu strat in g Yari a ti ull s ill a tract of -+0 acres repre sentati\'c 
of \Yct sa nd y soil g roup, 

(2) the color of thc s llria cc so il, \\ ' l1 e t11 cr gray, hr(J\\' n (Jr hlack i11 -
dicat ing differe nces ill mois ture and a m o unt of o rg'an ic matter" and 
(3) the unifor11l it y and thickne ss. \\'heth e r the clay' cx t t' llci s to d~pth s 
of four-five fe e t , o r more. This g r o up o f so ils is fertile anci ciurahlE' 
under cultivatio n but u sually occ u r s ill topogra ph it' s i tua tioll S un favor 
able for fruit growing. ' 

Miscellaneous so il s, occurring in sma ll bodies but significant locally 
in fruit gro\yin o', co mpri se: ( 1) va rious kinds deposited in the bottoms 

of pot-huJes and s \\'a!t:s 
s lopcs; (.2) hard clay SP( 

various t.extures, due t o 
caused, prcstl1l1ahl \' , 1)\' ( 
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Fig, 7, O ld apple trees (B 
of th,c tree in the fo regrou l 
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those so il s which a rc ab le to 
r oot in g', a nd at tll(, salll(' ti lll 

drainage alld are so locate 
Thc ot her three gro up s arc 

In acldition t o th e llliner 
so il i s wiclchr distributed t 
and large hc;d ies . T he tope 
c rally un fav o rahle for frui 
cept possibly for a fe\\! crt! 
acid a nd wettcr peat s. 

M ichi gan so il s a r c var ie 
crops acbptccl t. o their illcli 
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of pot-holes a nd s\\ak s a nd o ri g inating fro111 the wash of adjacent 
slol~es; (2) hard clay spo t s a nd other expo sures o f the substrata of 
vanous textures, due to eros ion ; (3) whitish or very light gray soils 
caused, presumably, hy extrem e variations in the amount of water 
in the surface layers of the so il ; (-1- ) brow 11 , yellow and red ochreous 
soils, due to prec ipita ti ()n of iron as an oxide in the vicinity of exist­
ing or former seepage sprin gs, and bog iron ore hardpan so ils on the 
horders of marshes o r muck swamps. The depositional soil s of the first 
group a re more fe r t il e than the surro undin g slopes or uplands and 
lIlay be suited for fruit g row in g, provided the so il s have good subsoil 

Fig. 7. O ld apple trees (Bald wi ns) p robab ly a bout 60 years o ld. The trunk 
of the tree ill the foreground meas ures 85 illch es ill circumference and the 
tree is hea lthy and vigo rous . It shovvs the possibilities of apple trees set on 
thos e soil s which a r e ab le to supply la rge quantities of moisture, permit deep 
rooting', a nd at tIl l' Sa lli e tilll e ;tHa rd :tn abundant s upply of min eral elements . 

drainage and a re so located t hat the sites are free from frost danger. 
The other three gro up s are a ll unfavorable for fruit production. 

In add itio n t o the lllineral so il s, a large aggregate of muck and peat 
so il is widely distributed throug hout southern Michigan in both small 
and large bodies. The topographic situatio n and local climate are gen­
erally un favorahle for fruit g row ing and the so il itself unsuitable, ex­
cept possibly for a few crops, such as blueberries or cranberri es, on the 
acid and wetter peats. 

M ichigan so ils are variable in charact er and should be devoted to 
crops adaptecl to their incliviclual pecul iarities . \Vh el1 a numb er of so ils 
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exhibiting wide differences occur, however, in a small tract of land, iL 
becomes impossible to layout orchards or small fruit plantations t.o 
conform to the soil variations; hence, these variable areas must be 
given a low rating for fruit growing. A plot of an area with varied 
soil is illustrated in Fig. 6. 

Moisture Relations-Since the water requirements of plants vary and 
since there is a wide range in moisture in the soils, it is imperative to 
select those crops that are best adapted to the available soil moisture. 
lVlature apple orchards require abundant supplies of moisture since 
the trees reach large s ize and carry a large leaf surface. The best 
apple orchards, consequently, are confined to those soil types which 

,8 

Fig. 8. Vie\\" of the remains of an apple orchard, about 3.0 yea rs old, on (~ry, 
Plainfield sand. Although yo un g 'orchards may appear vigorous and thrifty 
whel1 fertilized, 1110st of the trees die when they become large enough to cl~­
mand 1110re water than the soi l is able to supply. A few sca ttered trees rellla1l1 
which are able to live because of t he large volume of so il reached by their 
extensive root systems. 

have a large supply of available moisture. Either the entire underlying 
mass of soil reached hy the roots of the trees ha s a large admixture 
of clay or si lt , as in the well-drained clay so ils, or t.he orchard may be 
on a sanely soil underlaid at depths of five-eight feet by relatively im ­
pervioLls clay, above 'wh ich moisture moves or in which it accumulates­
as in the deepest of the wet, sandy so ils or the thinnest of the dry, 
sand-gravel group. A large nLlmber of the most successful apple or­
chards are found on soils of the class first mentioned, the well drained 
clays. Figure 7 illustrates an old tree on such soil. \iVhen the clay is 
relatively impervious or impenetrable in the surface layers of the soil, 

s r~ L FCTTON OF 0 I ~ClT f 

as iL is 011 many portions uf 
systems do 11 0t extend so '\' 
are not as sat isfactory as on 
in the underlying soil on me 
ficicllt t.o meet tbe reqllireJ1l( 
growth () f apple tr ees on a 
though apple trees do not cl 
SOlll(:'wl1at imperfect sub soil 
on such soi ls and are usually 

Pear orchards are similar 
111 os t vigorous growth and 1 

Fig. 9. Young cherry orchard ~ 
wincl erosion a1ld the fertility exl 
l he orchard is certain under such 

those best suited for the apl 
~lpple trees on spo t s sOlllewi 
so il s that are relatively illlf 
s ilt loams. They will also ex 
t()O dry for apple orchard s, 1 
the acre yields are small er t1 
management, however, seen 
soi ls. 

Since peach and cherry 0 1 

~s elo apples and pears, pr01 
on so il s ton dry for apple 0 1'( 

gro l1p which coni;}ill ;}dlllixtu 
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as iL is 0 11 many porLiulls uf Llll' Napallcc or KcnL su il types, the root 
sys t em s do n ot ex tend so widely nor so deeply, and moisture relations 
ar e not as sati s fact o ry as 0 11 the m o r c open and penetrable clays. "\i\fater 
in th e und erl y ing so il on mo st of th e dry, sand-gravel soi ls is not suf­
flci ellt t o m ee t th e r e(luireJ1l ent s of yigoro tl s apple orc hard s. The weak 
g rowLh of apple tr ees on a very dry sand is illus lrateci in Fig. R Al ­
th oug h apple trees do n ot di e so quickly as s tOlle fruits on s()ils \\·ith 
sO lll ewhat imperfect s ub so il drainage, th ey are no t imlllune to injury 
on such soil s and are u suall y short-lived. 

P ear orchard s are imilar t o appl e in water requirement s, and the 
m o. t vigor ous growth and larges t trees are fOLlnd on so iis s imilar to 

Fig. 9. Young ch erry orchard set o n de e p sa nd so il which had been d enucled hv 
w illd e ros ion a lld th e fe rtility exhaus ted befor e the tr ees were p la1lted. Failure o"f 
t he o rchard is ce rt ai n under s ll ch conditiOll s. 

th ose he st suited for th e apple. Pear tree ., however, live longer than 
~l 1>pl e trees on spo t s som ew ha t clefici en t in drain age and tolerate clay 
so il s that are relatively impenetrable , such as the Napanee or Kent 
s ilt loallls. They will also exist and produce high quality fruit on soi ls 
too dry for apple orchard s, but til t.re e do not reach large size, and 
the acre y ield s are smaller than in orchards on the moister so il s . Tl'ee 
management, h oweve r , see m s to b e so mewhat simpl er on the drier 
soil s. 

S in ce peach and ch erry o rchard s do not require a s much moisture 
as do appl es and pear s, profitahl e orchards of t.hese fruits are found 
Oil soils too dry fo r apple o rchard s. 'Those soils ot the dry sand-gravel 
g r()ttp which cO lltaill ac1lllixltHes or s il4 in the sub so il at dept.h s of three 
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Lo s ix keL or a layer of clay at a (lcptll ()f L\\t) ()r tllree fed (t h e 1irsL 
;l lld s('c(>1](1 classes ()r thi s s()i l ;~T()l1p) ~ llpply s llCiiciellt llwi st llr c tn pro­
dllce g()od U()PS ill llJ()sL SC;[S ()IlS . TIl(' third class ()f this s()il grllUp is 
tl)(} dry t() s llpporL the se fruits. "\ \"ic\\' ()I all llllSlll'Ccsslul c her1"\' 
()rchard Oil dcep, dry sa lld is g·in' ll ill I·' ig·. (J. T!Jcse Iruits arc l'\'l'nlllo r-(' 
s llsceptible to dclcctivc (Iraillagc t!J;lll tIll' apple, and tIll' s()i ls ()r the wet 
clay or waterl()gged sand-gran' l gr()llpS sh() uld II s ltall y he a"oicled, 
although hirly saL isfac Lory orchards are SO l1leti11le' s lotillcl ()n the Ber­
ri en . oil ty]>e. The gcntly f()lling, ull('rndecl, \\"('l1-(lraillC(l, lllorc j();tlll Y 
day so ils are vcry faY()rahle for (Ill' g r()wth o[ pcach and cherry trees. 
]n SO l1l e instances nitrogell icrtilizns 1llay prodllc e l'xcessive growtll 
on such so il s all(l, tl1crd()rc, SIl()lllll he ll scd with ca lltioll . .Ill a few 
place s. stlccessf lll peach and cherry orchards havc hecil ()i>s('J"vcd Oil 
Lh e morc compact a1ld illlt>elldral>1c clays. The natural s ilt y surface 
so il , 11 0w(' \'(' r , s llOllld he lllltlSually thick or the plnw s() il deepelled 
s inc(' tIl(' roots C \ll not pcnf'(ra((' ill(' l111derlyin.~· clay vny readily ()r 
rapidly. 

Grapevillcs arc al»)e to cx is t ()Il Ilearl y all Sl) ils c:-.:rvpL those \·cry 
illlpedectl y drai1lcd. There is litLIe f()lia.~"(' ()n all acre ()L vi1leyard ill 
co mpar ison \\,itll ()rchards ()I (r('(' fruit s. '1'11(' VillCS rt)()t deepl y ill dry 
sand so ils alld apparcnLly arc :t1 )k to ol>taill c()llsiderahlc llloisture, since 
the y are 11 0 t k i lie d h Y (1 r () II til. N c \' cr ( h (' Ie s s, \' i n (' y a rd s ~\r (' m () rev i g () r ­
o us and pr()ductivc 01l so il s with ;l 1lloderate 11wi s ttlr e capacity, s l1<:11 
as those (1cscrihecl as fav()rahk f()r stOlle frtlits. 

J( asp her r i e san cl s t l' a w h (- rr i e s are 111 () res kd I () \V - r () ( ) l c cl and r e q II ire 
moi st surface so il s; the so il h()ri zo ll s Il elow thrce or fntlr feet are oC 
little direct s ig·llificallcc. Sllcccssful plantings, C()llseqllcnLly, are ob ­
served on the loa micr so il s of the dry sand-gravcl group, such as the 
Fox sandy loam so il type, and the better drained so il s of th e \\'et salld­
gravel gro11p, where the und e rlying clay is at a depth of f()ur-llve feet. 
as in sOllle portions of the Berriell, Nc\\"lon or Gran1>y types. Berries 
are most successful on tile well-drained cla\·s, \\·h('1"c the slldace snil 
is of 10amy textllre, fertile and friahle. -

Dewberries hav e low water requirell1cnts; at least the Jllost Sl1C ­
cessflll planLings in S() llth\\'cstcrll ,f\Jichigan arc 01l dry sands, nsually 
01 sufficient <kpth to he cbs~i!ic<1 as Ill;linficld , which is as dry ;IS any 
(II the so il s of its gro up . 

Fertility Relations- Fruits respolld to (liffcrcnccs ill the lertility of 
soil s as wcll as t() their capacity to suppl y 1ll()istlll"e. Jkficiellcy in kr ­
tility limits the pr()ductivity of f ruit s lllllCh l1l()rC frcqllcntly thall docs 
its ex c e s s, a t Ie a s till .\ I i c 11 i g a II. J 11 S tall c (' s kl \' ell e en () h s C 1" \' (' <1, 11 C \' e r ­
the1cs s, where grapev in es wel"e unpr()ductive bccallse of too vigoro ll s, 
() vcr-vcgcta t i ve gro\\"lh an (1 h lac kh cart or C \'ell win tn- kill i llg 0 f stone 
fruits occurs Ull the most ferLile spots espccially wilen the trees re­
ceive nit.rogell()US fertilization. In genera l, the nati\·e fertility o[ l\Iich ­
igan so il s varics with the o r gan ic maLLer C()llteilt. Those s() il s wh()sc 
surface layers are sa lld y, OpC ll in textnre alld dry are llsually l()\\ er ill 
humus than the loams ()r clays, fine in texture and perlllallelltly lll ()ist 
or water-logged. S inc e fruit growing is cOllf11lecl largely to upland s, 
the low-lying wet so il s o( highesL fertility are g·cllerally (L\ 'oi<led I()r 
reasOllSotllcr than their excC'ssin' fertility. Fruits ll s l1ally ( I () best Oil 
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~ ~)ils ur lllUdnall' fntilit 
C()l ISiclered al()IH', thnc; 
s in' fertilit\ ,. Ill ~(;l ll l'('S 
Clll" ill dcp;·cssi()11S ;[11<1 
i~ ll~ually dif"ficlllt t() diC 
Ir()lll tll()sC due t()illlPCri 

(h'n- \TgdaLi \' (, grape 
\'('gcia t i \'e lrui t t rct's. T 
('~pec iall y slll>jccL t() \\ "j! 

()\'l'r - \'cgctati\T c."ccpt u 
\\"ith lliLrogcll()llS lliatn 
C ) I· n 1< ) ( Ie l' at (' fer til i t \' arc 
\\"Il( 'n ni1.rugcll()IlS i·ntir 
~eClll less liahle t() illjll 
lllldn 1\1 ichigall c()ll<1itil 
i-; dela\"cd alld thl' fruit 
fertile -s()ils ()r \\,IICII llitr 
()ll s()ils ()f llw(kratl' le' r 

~()tltll('l"1l 1\1 icl1ig·:lll ~()i 

iliilit. wide dilfncll("cs ill 
lllre within y('r\" short <1i~ 

illgS ortell ha\"~' I)(.' CII 111; 

c l()se at hand, the aSSU1ll 
the llCW ()["char(l as s;t! i 
hC)\\'C\' lT, is n()t al\\·;\\·s c' 
t \\.() ~ it cs appear t() ·I>c t 
s(,i i ~It()ll ld 1)(' c1dnlllillC( 

Topograp 

Slopcs are ()f special s i! 
tlsc. The m()st practical 
('nt , e:-.:presscd ill pcrc l: I 
distancc , and thc gr()upil 
Ievcl t() J per C<.'llt; (l) 3 
.!S pcr cenL; alld (S) ~I() 
dircctillg aiLcnt ioll t() 1.1. 
l)ci1lg the same, er()si()ll I 

llCSS. Erosion is prohahl 
than any other factor in 
1. c x t lllT a 11 cl 11 at i \' e f LT til i 
prcceding discussioll. all 
~\tlti1lg fro1ll clea ll culLi 
s lop e, the m()re rapid an 
the sallle, and the l()\H 
]lr()~pcctive orchard utili; 

The three t()j)ographi , 
bllcl ~lre: (1) the le"el t( 
(3) the b k e ])asin, c1 r.\ ' pi 
f()()t of the sl()pes. The 
ill cotljunct ion \\"itll the ~ 
()C gradie1lts, largel.\' del 
Thc relatiye gr()\dh ()f 
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s ~)il s ul Jl]oderat(: ferti lit y, llltt whCtl th e uplatld s() il s o[ :Michigan a r c 
c()tlsiclercd al()ne, ther e are ICW ill sta llCCS \\ 'here the s() ils are ot exces­
sive fertilit y , Installcc s lllay h e fou nd where so ils or hi g h fertility oc­
ellr in depre ss ioll s alld allll\' ial li lls in g'(,llt ly f()lling' plains , lH1t it 
is tlsltally diniculL t() difTere11tiate the l()s s('s dtlc t() excessive fert ilit y 
fr()}ll tl]()se due t() illlperfect clraillage. 

(Jvcr - vegclati ve grapcvilles arc uhscrved nlore frequently than ()ver­
vegetative fruit trce s . Th ese "inC's are of luw productivity but are not 
C'specially s uhject to wi~ltcr - kil1ing . Vineyards u s ually do not become 
()\,cl'-vegcLat i\'l' c .'\ccpt o n so ils of atlc;Lst lllOderate ferti lity, fertili zed 
\\ith llitr()gen()us lllaterials. I>earlw s a11d cher ri es gro\\'i n g on soils 
()I ll](ldnat e fertility are lllore Slll ljCct tll w int er i11jury or black h ear t 
\\' hcn 11itrogcll()uS fertilizers are app li ed than ' \\' ithitelc1. j\ppl e trees 
seem less liahle t(l injury Ir()1ll l'xcessiYe Intilit y than other rruib 
under l\li chigan c()llditi()n s, J\('\'l'rlileicss, till' maturit y u( the crop 
is delay ed and til(' fruit is Llsually S{) lll e\\'itat deflcient in co lor on very 
fertile soils ()r \\' 11Cl1 nitr()gTIl \erti li ze r s arc l1 se d ill h eavy app li cations 
()11 soi ls of llw<1eratc fertilit\ ,. 

S()ut lJ(,.' rll 1\1 ic1ti.~' <lll s ()il s ;~1'l' :111(lnlaid h.\· g,1:tcial dept) s it s \\'hich ('); ­
hillit wide dillerenccs ill millnal C() 1llp()siti()ll , soil tC);tllre, and strllc ­
ture within \,c1'\ s l]()rt distances iHJtil l](lriz()ntalh' and Yerticalh-, Plant ­
ings ollc Il ha \'~' i) CC ll l11a<ie iH'ClllSC a sllcccssl;tl ()rchard \\'a~s located 
c lo se at ha11<i , the ass umpti()n he in g' that. the soi l mllst he s imil ar and 
the 11ew (lrc hard as satisiacto 1' Y ,as th e old one adjacent, Proximity, 
however, is not a!\\' (l\'s cvi(1cncc that the soils are the sa m e, cven where 
t\\ '() s it es appear to -he the sa ll1e in t()pog raphy. The character of the 
s() il s hnul(l 1)(' (lcter1lli ll cd hy a clrellli test ()I sl tria ce a nd suhsoil. 

Topographic Features of Orchard Sites 

S l()pcs arc 01' special s ignillc;tll cc ill the cvaluati on o[ land for orch ard 
usc, The m()st practical c lassilicati()ll 01 these is (HI th e basis of gradi ­
ent , expresscd ill pcrcl' ntagc oj ri se per hundred feet of horizontal 
distallce , and the gr()uping o[ grad ient s int() five classes, namely : (1) 
level to 3 per ccnt; (-2) ,) to ~ per cellt; (3) ~ tu 15 p CI' celll; (4) 15 to 
25 per cent; and (5) s l()pes greater than 25 per cellt. The reason for 
d ire ct i n g' aLL e n t i () 11 t () t. h cdc g r C C () I s I Oil c is he call s e , () the rei e 111 e 11 t s 
I)(,.' ing; th e same, eros ion (ill e to washing varies dir ec tly with the steep­
nC'ss . Erosion is probahl y responsihle lor larger lo sses of soil fertilit y 
tha1l any other factor in Michigan. l\lthough large elifferences in the 
t c x t n r e and 11 at i v e fer til i t yo f s () i I s ex ist, as kl s he e 11 111 e 11 t ion e d i 11 the 
preceding discnssi()ll , all so ils ~x hihit losses o[ fertility by erosion re ­
s nit i ng from c I Clll cult i va lion on :-·;lope s. The greater the degree 0 [ 

s lop c, the mor e rapid and c1estrnrti\'e th e e rusiun, other {actors being 
the same, and the lower the rating that lllust be gi\'en the s ite for 
]> r () s P (' ct i \' e 0 r c h a r cl uti liz at ion. 

Th e three topographic compo llent s 0\ all r o lling, hilly or broken 
la1ld are: ( 1) the level t o p s o[ ridges or tahle lanel, (2) the slopes, and 
(3) the lake basin, elry pit depression, and hottoms or vall ey la ncl at the 
\()()t of the sl() I)('S , Thc relative proportion of the three co mponents, 
in conj unct ion \\ ' itll th e amount a nd cli s trilHltion of the different classes 
0\ gradients, largcly deter1lline s the topographic rating of a location, 
The rehtive gr()wt h 0\ p each tr('e s on t.hree topographic ph<l. sCS of: a 
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t.r ac t o f lancl occupi ed b y (l sand y cl ay so il - (1) 1c \' el upland , (2) a 
m o d erate s lo p e a nd ( 3 ) a d ep r ess ion o cc up ied hy d eeper, m o r e fe rt il e 
so il s- is i llu strat ed in Figs. ] 0 , ] 1, and ]2. A s im ilar s eri es ot tr ees 
on a so il of inte rm ed ia t e t extu r e i s sh own in F igs. 13, 14, a nd] 5. S im ­
ilar di ff e r en ces ar e o b se r ved in t h e gro wth ( If g r ap e vi n e s 0 11 a sand y 
so il ( Fig. 10) . S p a ce preven t s t h e i llll strat ion of s imilar se ri es fo r a ll 
ou r fr n i t. s o n a ll r o ll in g o r 11 ill Y lan d i 11 1VI ich i goa n. It i s w o r t h r e pea t in g : 
The greater tIle erosion} til e 7.C'CahT lil e r; rO'l CJ II I mad e by tIl e Iras in CO JI/ ­

j)arison 'with plaJ/tings on less eror/ I'd soils 0/ silIlilar {//(/rucl rr. 

Fig . 10. P ca ch orch a rd, fiv e yea r s o lel , o n Mia mi soil type. A t r ec se t 0 11 

t he compa r a ti ve ly' un er od ecl upland ; cir cumfe re ncc m ea su r cm en ts o[ r epre­
se nt ative t r ces \\ cr c: 1] , 11.5, ] 1.5, ] 2.5, ] 2.5 inches. ( 'o1ll[1a r c " 'it h F igs. 
] 1 and ] 2. 

Classification of Topography- T il c m o r e i III p o rt a n t top ogr aphi c fea ­
t. u r es 'wh ich h ave s igniflcanc e in r a ting an o r ch ard s it e t opog r a phically 
a r e enum e ra t ed h elo w . 'Th ey m ay h e fo u n el in ar ea s with va r io ll s sort s 
o f topog ra ph y, Imt th e rat in g d ep en d s o n t h e natur e o f t lle s it e it self 
rath e r than it s su rro u nd in g s . J\ lc vrlupland in t h e m id st of very hro k e n 
co u nt.ry, t hll S, w o uld b e g iven a fav o rab le rat ing even t h o u g h th e 
a ssocia t ed slo p es w e r e ge ll e r a lly 1111 r a v o r ahl e . 

1. Plai'fls of sufficient si:::e for orclwrd sil l'S w ith 11l 0st of tlt e area occu­
j),[~cld by sliopes of th'C1 first class) 11 0t e:rceedinq 3 jJer cent) althoH.r; h S1Jwll i 
arcas of seco l1d d{'grec grad ie1lts may be pus('J ll. These co mpri se th e s it es 
w h er e e r o s io n clu e t o ra ill r~ ll ru n o rf i s at a minimum . T h ese pla in s 
m u s t hr g i\'e n t h e 11 ig 1w:o;t r a t i n g' ()1l a t op ogr aph if ha s is. B lowing' o r 

SELECTION OF ORCIJ 

F ig. 11. (Upper p icture) A 
w h er e t here was litt le g ull y f 
r esen ta tivc t ree s are: 9, 9.S, ~ 

F ig. 12. (Lower p icture) 
are g rowing on th c el eep fer t 
trees a r e 18, 18, 18.5, ane! 1 9.~ 
showll i ll F igs. ] 0 a nc1 ] 1. 



SELECTION OF ORCHARD SITE S TN SOUTI-IEI~N MI CH ICAN 17 

Fig. 11. (Upper picture) A tree on a slope of about 12 pcr cent but a point 
where there was little gully formation. Circumfere nce measurements of rep­
resentative trees are: 9, 9.5, 9.5, 10, 11 inches. Compare with Fig. 10. 

Fig. 12. (Lower picture) Peach orchard o n :M iami soi l t ype. The t rees 
are growing on the deep fertile so il of a shallow depress ion. Representative 
tree s are 18, 18, 18.5, and 19.5 inches in circumference. Compar e with trees 
shown ill 1< igs. 10 and 11. 
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Fig. 13. CUpper pict urc) Peach trees, sct ;our yea r s, a ll level un erod ed 
Fox loam. The average circumfercncc of trees is 9.9 inches. Comparc 
with Figs . 1-+ and 15. 

Fig. 1-+. (Lowcr p icture) Samc locality as Fig. 13 and tr ecs of sa m e 
age 0 11 e rocled s lopc, abo \l t ]0 per ce n t g raclicnt. Ave ragc cir c tl lnfere l1 ce 
of t r ees, 6.7 in ch es. 

S I ~ L ELT ION OF U j\,U 

wind erosion, ho'lvc vcr, mOl 

dccp loosc sand. ,Vhcthcr 
will naturally depcnd on tl: 

2. Broad ridges with gen 
are g ivcn a favorab le top, 
slopes of the first or secor 
Destructive erosion does 11 

to control as on the steepe 
3. Sites which are 1'ollil1 

gree} w£th o11ly a s1Ilall p·rop 

Fig. 15. Samc locality an 
is growing in a depression 
dark colored, and well-drai 
fercnce of trees, 13 inches. 
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wind er os ion, however, may be se riou s w here the soil is composed 0 f 
deep loose sand. \ Vhether any spec ifi ed plain is suited for orcharding 
will naturally depend on the charac ter of the so il and it s loca l climate. 

2. Broad n'dges 'lvith gentle slopes situaled on broad plaill s. These sites 
are given a favorable topographic r at ing s ince the rid ges consist 0 E 

slopes of the first or second degree, that is, not exceeding 8 per cent. 
Destructive eros ion does not develop as rapidly and is not so difficult 
to control as on the steeper slopes. 

3. Sites whieh are rolling) whose slopes are 1noilily of the sec011d de­
gree) w£th only a sma1l 1)'1'0 j)orlion a [ tIl ird degree slopes 1'o'flgillg up to 15 

Fig. 15. Same loca lity and trees of same age as ill Figs. 13 and 14. Tree 
is growing in a depression at the base of th e slope, where the soil is deep, 
dark colored, and well-drained. Waslltcnaw type of soil. Average circum­
ference of trees, 13 in ches . 

jJL'Y celli) 'with somc 1Ilorc level areas all the ridgc crcsts und hollows. This 
topography is intermediate in character and should be given a higher 
or lower rating with in th e class, dependillg on the proportion of s10pes 
10 the more level land . 

.f . Hro!N'1I (O lliltry, c/wru ctcri:xd hy hiuher hills (lJ/(1 'zl,ith ste(}cr slopes 
(if th e third, [o llrtli. olld fifth classes dOll/inallt (the rise above 15 PCI' ce llt) . 
T hi s la nd is genera ll y unfavo rable f()r urcharding. Erosi()n under cul­
tivation is more rapid and destructive on such slopes, amI the per­
centage of level land 011 a site in this class is usually \'ery small. Even 
though it is possible to keep the orchard in sod, the s lope s add to the 



20 ,\I/UJ ICi\i\ C //\ CU ,A/\ BU/ ,LET/i\ NO. 155 

difficulties of operatioll. Furth e r , the use of sod is fea sible o llly ·\\"ller e 
the soils supply suffi cient moisture to an swer the l:eed.s o f hoth .1..he 
trees and the grass. It \voLdd appear that the defiCIenCIe s of fert lltty 
which occur on slopes because of the loss of the more fertile surface 
layers could be corrected easi ly by the applicatio n of fertili~er.s. ~x­
periments and the experiences of many growers show that thIS IS chffl ­
cult and expensive, if not impos sib le. 'rhe rating to be given this sort 
of topography will be more unfavorable the greater the degree of 
slope and the smaller the percentage of level land. If such slopes ~re 
set, destruction of the land may be avoided by sod or heavy mu1ch111g 
but the possibility of profitable orcharding is small on sandy or gravelly 
soi ls. 

38 

Fig. 16. Coloma soil t ype. Grape vi neyard with part 011 th e crest of a sa r:dy 
ridge with moderate g rowth; part 011 th e s teep slope where wa ter erOSIon 
and gullying has occurred, and where the vines are very weak or dead; pa~t 
011 the Washtenaw t ype of so il at the foot of the slope where the g rowth lS 
vigorous in sp ite of the recent coarse was h " 'hi ch has nearly covered some 
o f them. 

Va.riable Sites 'Ill ll1 etl l )' il1 s t a lll' C's :t s itt' that is g'e l1 e ra ll y favorable 
from a t opog ra phic aspect may hr hrDke11 hy S0 111 e tlnfavn ra hl r featur e, 
such as a s tream va ll ey, a 10\\' , ahrupt rid gc, a hluff or ;1 pot-hole ri f' ­
prf's~ioll. Th e rating of the site is reduced according to th e ac r eage 
and location of th e unfavorablr co nditi ons. The question w ill :lrisf' . 
if it is decid f' d to utili ze the site, a s to \\"hether it i ~ better to set tIl(" 
U11 favorable la nel in fruit or leave vacancies ill the orchard. Jf the 
feature is a s ma ll abrupt ridge or pot-hole , it may be better tu set it , 
to simplify orchard operations. Erosion, howe vel', is destructive n o t 
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alone 011 slopes where soil 
a t the foot of a slop e beca \ 
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30 .. I 

Pig. 17. Oro11oko land tYI 
mouth of . 
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he se t, alth ough the so il is 
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impo ss ibilit y of sett i11 g CO il 

di scarcled , ur of ohtailling 18 
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a lone on slopes where soi l r emovJ. l occ ur s but may be de structive also 
at the foot of a slope because of the deposition o f (luJ.ntitie s of coarse 
\\'ash (Fig. 17). Further, g ulli es fre quently w ill form on abrupt slopes 
a11d then extend back into the more leve l upland , des troy ing th e m or e 
\·altl:1.blc J.reas more or less rapidly. \Vh ere the possibility of rtlining­
lh e more favorable portion of the s it e by cultivat ion occurs, the un­
favorable portions should not be set to fr uit s demanding cultiyati o 11 . 
J f set, these slopes should not be culti vated e \' en though th e tr ees be 
stunted, since the certain injury tu adjacent areas \\·ill 11 0 t be met h y 
any possible prodnct ion of tbe tr ees set on t he slopes. \Vhell the 0 1' -

30,-

F ig. 17. Oronoko lanel type. De structive accumu lat ion of \\'ash at th e 
mouth of a g ull y in a raspberry patch. 

char cl is kept in sod, t he steep slopes a r e less subj ec t to sever e damage 
t han when they are culti vatcd, and small a r eas in large plantings may 
1)(.: set, although the soil is 11('ver so fertile nor the trees so productive 
as on the more level land. 

1\s w ith soils, there arc localities where ext r em e var iati ons ill the 
topographic compol1ents occur w ithin small areas. 1\ diagrammati c 
representation of an airphlle photograph of an orchard on s tlch a 
variable site is presC' nt ed in Fig. ]8 to show th e pronounced cliffer­
ences in tree g rowth . Variab le s it es of this sort must be given a lower 
rating than the components wo uld justify sepa rat ely, because of the 
impossibility of setting compact orchards if the un favorable spot s are 
discarded, or of ohtai nin g large acre y ield s if the eroded slopes are se t . 
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Fig. 18. Illu s tr a ti on of a n o r ch a rd ,yh ich ha s h ecollle uJ1 p rofi tabl e beca use t he si t e is too yar iah le in so il a \\d topog raph y. 
Th e d r2.\yi ng r epr esent:; t he co m paratiy c cir cum fe r e n ces o t th e cr ow l1 s of th e t r ees . a fac -sim ile sketch t r om an a irplane 
phot ograph. Th e n u mbe r of mi ss ing tr ees a nd g r eat yariatio l1 in g r o,y th of inc1iyic1 ua l tr ees is strik ingly r e,-ealed. The poor­
es t g r myt h and yacancies occ u r o n s t eep, ero c1 ed slopes. 
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The Influence of Local Climate on Orcharding 

Suuthern l\lich igan is bordered by Lake l\fichigan on th e west and 
Lakes Huron a nd Erie 0 11 the east. T h ese bodies o f 'water exe rt a pro­
nounc ed favo rabl e influence, particularl y along t h eir sh ores, by moder ­
ating th e cold waves of 'w inter a nd red ucin g the nUlllher ot destructive 
sp rin g frust s. Co nsequently, the fre(lnency 'with wh ich injuriolls ly cold 
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Fig, 1(), Ap prux illldlc frequl'llcy or .\·C;'lr~ havi llg injuriuLls ly low ll' lllpera ­

t ures durin g the period 1<)20-.2 1 t o 1 ().2<J-30, U\\'i ll g tu diffcr c n ccs betwccll th e 
r ecord s of ll c ig h bori ll g ~tat i on~, t h l' diFfc r cntiatioll of clear cut areas can not 
he Illrtde 'with rtl>~() ltl te acc uracy. hut lh e map ill ustrate s the genc l-a t di~trihll ­
lion o[ arca:-; more ~lI1cl le ss s uhjl'Cl tu illjuriou s ly colel wi 1lter s. 
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winter freeze s and late spring fr os t s occur varies with the location 
within the s tate. The p ro t ection affo rded dec r eases r apidly as the di s­
tance from th e shore increases. The local climate characteri stic of the 
interior of the s tate is r elatively unfavo rable. 

Severe Winter Freezes- Growing t ender fruits is hazardous where 
severe winters are frequent because of the loss of t oo large a propor­
tion of the crop s o r the de struction o f the o rchard. The exact t em ­
perature which canses the loss o f a peach crop will vary som e what, due 
t o slight differen ces in va ri eta l susceptibility and to the condition o t 
the trees at the time o f the fr eeze ; it is h ere a ss umed t o b e _ 12° F . 
More severe temperatur es will cau se wood injury 0 11 peach es and cher ­
r ies and even the m or e hardy f r uit s, such a s apple s, are injured occa­
sionally, parti cularly following year s of h eavy producti on or when th e 
t r ees hav e no t rip ened th e ir w oo el thoroug hly. }\ m ap (Fig. 19) is 
pres ented ,yhich shows th e approximate number o f year s in 'which a 
minimum o f - 12° F . \\ as r eported by t he coopera t ive st a tions of the 
U. S. 'N ea th er Bu r eau in so uthern IVli chi gan fr o m 192 1 to 1930. T he 
cold waves ar e mor e fr equent and lllo re sever e in the northern than in 
the southern portion of the s ta te, but so m e seem t o sw ing a round the 
southern end o f Lake Michigan an d cause low t emperatures in t he 
southern tier of counti es. S ince th e degr ee of pro tection afforded by 
the lakes and the extent of their influence va ri es w ith th e path o f the 
cold wave and the int ensity and dir ection of the wind , a map of thi s 
sort covering a ny other 10-year period wo uld present a so m ewhat 
differ ent appearance. Nevertheless, it illustr a t es (Iuit e clearl y that 
sever e wint er t emperatur es a r e m or e fre quent in t he interio r of t h e 
s tate than a long th e shor es . "i\Ther e th e map indi catcs co ld \\'aves ar e 
more frequ ent, st a tion records u sually sub stanti at e t he m ap. 

Sp,ring Frosts- Proximity t o the lakes al so reduces th e probability 
o f injury to fruit crops by spring fr os t s, the qualit y of th e s it es b eing 
otherwise equal. The differ ence in the amount of g rowth Ina c.l e at any 
time in early spring and the differ ence in the blosso ming dates for the 
same fruit is apparent between Niles and St. J oseph or bet ween Shelby 
and Stoney Lake, fo r example. The date of th e la st spring fr os t is 
us ually later for inland than fo r shor e stations. Thus, the fruit tr ee s 
near the lake shore usually have mad e much less g rowth at th e tim e 
of the last killing spring fro st than those inland , f r equently enough 
less to permit the trees in the pro t ect ed area t o produce crops w hcll 
inland orchards produce but scanty ones. 

No m ethod has been developed by \vhich th e eli f-fe r cnces in t he nUlll ­

bel' o f destructive fr os t s a t the differ ent st a t ions may be det ermined 
di rectly fr om th e w eath er bureau data , s in ce no m eas ure of the ad­
vancement of veg etation is r eco rded. N evertheless, th e a mount o [ 
g rowth may be m ea sured roughly, fo r co mpara tive purposes, by not ­
ing the days on which, a nd the ext ent t o which , the m ax imum t em ­
peratures exceeds the point a t which g r O\vth occur s. An approxima­
t ion of this sort is g iv en in T able 1 where summations of the maxi ­
m u m temperaturc s above 42° F . have been calculat ed from midwinter 
to t he last severe spring [reeze. Owin g to th e va ri a tions reported by 
llcigbor ing s tati ons d\l e to th e diffcr encE's ill th eir snr rollndings, it is 
imposs ible to pr ese nt a map for illu s tr a ti u ll , Th ese da ta a re opell t o 
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Table 1. Sum of daily maxima above 42" F . from Feb. 1 to last date in spring when 
minimum of 29" F . or lo wer was recorded. 
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criticism because th e sutllmation docs not mea sur e growth exac tl y 
nor do the minilllulll t e lllp eratur es ba ve g r eat sig nificance unle ss tile 
lucal t opography a nd surroundings of th e sta tions are conside red. The 
diHerellces a r e large enough, hO\\ 'eve r, t o uffer a basis for a co mpari so n 
of the general fro stin ess o f s it es a long th e sho r e and in land. 

Ass umin g that a n acc ulllulat ion of m or e than 600 0 befo re the la s t 
occurrenc e of 29 ° F. 'IV ill re s uIt in damage , the following compariso ns 
may be made : The shore st atio 11 s rep orted unfavorab le conditions as 
follows: . Grand l-Jay ell , Ludington and P ort Huron, none, and St. 
J oseph and Harbor 13each, once each . On th e other hand , these inter­
ior stations r eported such cond itions m ore frequently: Lan sin g, four 
times, Kalamazoo, fiv e time s, and tb e uth e rs even mor e frequently. 
Even should tbe ass umpt ion in r ega rd t o the amount o [ t emper a ture 
acculllulat ion that is u sua lly injurious be inaccurat e, and notwith­
standin g unm easu red var iations in local topography th e relative rec­
ords of th e sho r e and inland stations differ sufficiently t o indica t e the 
superiority of sit es n ea r the sh or e, oth er things being equal. Mention 
should be made that h igh dun e ridge s along th e shore r educe the pro­
tection afforded by th e lakes ag ain st sprin g fr osts in the lee o f the 
dunes. 

Air Drainage~E v<.' ll th()l1gh th e rr() s t ha za rd be less along the sho re, 
the local frost in ess of projected sit es should be evaluated before the 
orchard is se t. Of cour se, thi s considerati on is especially important in 
t he interior of th e state. F r os t s occur on still , clear nights, when the 
cold a ir tends to se ttl e into depress ioll s, and are more rare on slopes 
and adjacent uplands than in l10110ws s l1rrounded hy hig h er g round . 
\Viele plains ,,, ith 110 pronolln ced hill s a nd valleys are intermcdiatc ill 

rr() st in ess, but sllOuJd not be utili ze cl for fruit s especia ll y subj ect to 
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fro s t damage, such as cherr ies and g rapes. T b e aCC ll111lllati(Jll (j[ lb e 
cold air at 10 \\'e r lev els acco llnt s fo r the r elatin'l y hi g'her t.e lllp eratllre 
on the uplands a nd slopes, cO ll ~eq ll e lltly, t.he area o f lo w land lllu st Le 
of sufficient size to r ece ive t.h e large quant ity of chilled a ir t.hat ac ­
cumulates during the night iE frost is t.o b e ayuicled on t.he hig1H' r 
ground. The m o r e ext e n s iy e t.h e low land, t.h e ]o\\'e r t.he elevati o n 
may be and still avoid frost. On very broad plains, g-enlle ridges with 
unobst ructed slop es w llO se c1el'a t.ion does n ot exceed 25 or 30 feet 
above the plain may prove to be a s free from frost as llluch high er 
hill s s urrounded by narrow vall eys. Crops ,:ery se 1l s itive t.n spr ing' 
f ros t. s sh ould be avoided on all inland s ites except th e m ost favored 
and se t on them only 'wb en 10ca11ll arketing conditiu11 s are sunl cientl y 
fav o rable so that t.h e higher price rece ived wi ll c01l1pe nsate in large 
part, at least, for the damage that. \y ill occur from t im e t.n t.imC'. 

Sites of thi s type are also r e1a t.i l'e ly \\'a r1ll er t. h ;\I1 lu w LLlld s d\lri1lg' 
se ve r e fr eezes w b en t.here is littl e u r J1 () w in d. 

Summary 

No s ingle factor s Jl<Jll ld 11e cUlls ider ed l () lhe ('.\.c ll1 s iul 1 ()I" ()ll1('r s 
when eva lua t.in g a prosp ect iv e orchard s il e. S uil , t.op()graphy alld 
climatic conditions are all of g r eat imp(Jrtance, as \\'e11 as t.h e loca l 
market. These factor s are all I'ariable in J\l icllig-a J1, ancl s it es arc rela ­
t.ively rare where all are very faNorable for o r charc1ing . J\lt11Oug-h such 
sit es have a decided ad\'antage under co mp etiti ve market.i n g, wh ich 
makes large and r egular production cssent.ial , m a ny pr ofitahle orcbarc1 s 
are found where a s in g le factor is only mo(lerat.e ly fa v(J r a1)le, th e ot.her 
t.\\' o being espec ially favorable. Jt is prohable t.11at. s it es o[ t.hese t.wo 
dasses a r e of s ufi-ic ie llt acrcage t o suppl y a ll t.he fruit cl e manded L)' 
N[ichigan markets; hen ce les s cl cs irahle s iles sh o uld ]1ot Le se t. 

Tn considering t.h e I'alu e of c1i1Te re nt soi ls f()r o r ch a rclill g, t.l1e ir a11iJil y 
t.o s upply m o isture during cx t cnded droug'h t i s prohal lly of fir st im ­
portance. T h e tcxture of the so il which d e t. e rmine s th e a1ll()U1lt s or 
available m o isture it 11Jay h olc1 and the s tructur e , whic h p e rlllit s or 
prevents the p e ne tration o ( r oo t s t o th e moist r eg io n s of t.he sub so il , 
are both s ig ni fica nt. S ill ce t.h e acrc rC(lui rClllC llt s for \ya t er va r y b e­
t.ween different fruit s . it is poss ihle to s elect thosc Le st adapted t.o t.he 
particular so il. In ge ll e ral , \\ 'e ll -clrained loalllY s()ils, u1ld e rlaid l)y t. i11 
day 0 f gr itty t. cxtur e a nd rcla t i \'(.' 1 Y ()pcn s l ruct lt re ra1l k Ii rs L Sa nd y 
hardpan s, wat.cr -Iogged, illlperl"edly -draill c( l s llll s(lil s, har(1. ilI1p ervi()tls 
und erl y ing clay , and deep dry sa1ld s all (lelay (Jr p1' e\'e 1lt t.he pe l1 e tra ­
tion o f root s t o the ulld erl y in g moi st sub soil. Deflci c 1l c ies or o \'e r Sl1]J ­
plies of s ingl e elcmcllt s, oth er t.han a ddiciency ()[ llit.rogTn , are il1 -
frequent. The surface layers cO llt.ai1l Jll o r e a\'a i1aL 1c 111 i1l e ra1 e le1ll c1lls 
ll ecessar y for plant g r()\dh t.h;l1l d() e (ltl a l a llWl1nt s 01· suh so il ; hen (' (' , 
soil s wh ere t.h e clarker co1orcd upper layer ha s hel' l] n' 1l w\'C'c!. is t.hil1 
or depleted hy co ntinl1 o u s cultivati on, are or l()\\ ' fnli lil y, i'ru it tr ('cs 
succeed best on so il s ()f 1ll oclerate I" n t.il il\ '. 

TopograpJJy is of: il1]portanc e mai1ll y a s it ildlllC1HTS ('r(ls i()] ] ;ll1(l th (' 
fr ostin ess of the s it e, a lth ough the i1lcr eascd cost ()f orcha rd () pnati()l1s 
o n abrupt slopes m ay becom e a c()]lsi(krahlc f;lrtur . 1 '~ r (lsi01l rc' l 11()VC~ 
the more fcrti le s urface su il ;llld Ccrt il iz;tl i( )l] is sc1d(1111 ahle t(l c()rred 
t.h e res ultin g' <lc fi c ic ll c ics ~ i1l l.'\.' ~ l1 c h ;lppli l'a ti ()ll ~ ;l r c rCl11()\('(1 1) ), s 1111 -
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sequent \\'ashing. Orchards are se ldom, if e \'er, profitable when set on 
slopes already dcnuded of top soil, and are frequently destroyed on 
steep slopes hy subseq llen t eros ion induced by the cu lLiva tion of the 
(Jrcharcl. Sod cover rcduces eros ion to the greatest degree, but its 
ll se is not feasible except w ith certai n frnits set on the best so il s. The 
.~T('a ter the slope, the more ullb vorahle the site for orcharclin g. 

The climatic factors of greatest irnportance to orchardin g are the 
frecFlency with which injuriously low temperatures OCCllr during the 
\V inter (especially for peaches) and the number of years in which late 
spring frosts or freezes reduce the crop (especially for cherries). 
Length of growing season, which decreases toward the north, is im­
portant in choosing the varieties, particularly of grapes, apples and 
peaches. vVinter temperatures in the interior of the stat e are lower 
than those along the lake shor es at the same latitude. Late spring 
frosts and freezes are m ore frequent and des tructive away from the 
shores than near them, s ince growth is more advanced in the warmer 
interior and the last frosts usually OCC llr later in the season there. The 
belt along the shore \\'here freeze s and frosts are relatively infrequent 
is narrow, its width varying from place to place and from year to year. 
The nearer the site to the lake, no dune ridge inten'ening, the greater 
the probability that regular crops will be produced. A decided increase 
in the frequency of injury occurs within a few mi les of the shore. 

The hazard of sp rin g frost da1llage is r ed uced greatly by se lecting 
elevated s it es where the heavy, chill ed air llas an opportunity to settle 
into adjacent extensive areas o f lowe r grollnd. l\lthough the selection 
o( such sites is important even near the lakes, it is essent ial in the more 
fr()sty interior portions of the peninsula. 

Orchard sites are nUlllerous where anyon e or all of the soil, topo­
graphic or fro st factors vary markeclly within narrow limits. Such 
sites must be rated lower than the S111n of the const ituents wo uld ap­
pear to warrant, since it j ,-) impossible to adjust the planting to the 
site and make a compact unit. Either irregular unplanted areas mllst be 
left , thus making orchard ope rations m or e difficult , or some of: tbe trees 
set are destined to be unproc1uctiye and reduce the average acre yie lc1 , 
a lthough they must receiyc the sam e car e. 

The best orchard sites, \"here profits are mo st likely to be obtained, 
are thosc on broad ridgcs or upland plains horder ing depress ions, or 
loamy soils underlaid by gritty clay of relatively open structure, located 
witbin thre e or four mile s o f Lake J\/[ichigan. Sites of second grade 
hut st ill rather favorable, especially where local markets are good, are 
t hose whe r e on ly a sin gle one of the three factors en um erated above is 
s< llll ('\\' 11;1t less sat i s factory. Oth e1' site s sbould not he util izecl for 
!lC'W orchard planting's. at -1cast tind er pre se nt eco nomi c co nditi ons. 


