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Soil Management Practices 
In The Orchard 

By T. /1. MERRILL 

[Vi ichiga n fr ui t growers are hecom in g increasingly conscious of the 
lilllitat ions of clean cultivation and of the seriousness of soil erosion 
and water loss. ,They are becoming increasingly interested in soil 
Ill anagement methods which will control soil erosion and water run
off and at t he same t ime mainta in t he productive eapacity of the 
urchard soil. T he pu rpose of t hi s bullet in is to present a number of 
s llch soil management methods, but leav ing to the grower the adoption 
of th e particula r managemen t p rogram best suited to his requirements. 

T he effect iveness of any so il managemen t practice should not be 
measured by immediate r esponse a lone. especially of yield, but rather 
by the performance of t. he tree over the entire time they occupy the 
land. Orchard soil managemen t pract ices should be such that, when 
lhe trees are eventually removed, the soil will not have been impover
ished as to make it unsuited for further orchard purposes. It should 
be pos ible by intell ige nt soil l1lanagement practices to continue or 
charding permanently on a given piece of land. The problem is to use 
lhe best management practices possible and thus insure that the present 
fr uit areas will cont inue indefinitely as such. 

SOILS FOR FRUIT GROWING AS THEY AFFECT 
MANAGEMENT PRACTICES 

Over-emphas is ca nnot be placed upon the importance of the soil 
ill the profitable production of fruit. It is the medium-"home," if you 
will-in which the tree must grow. Unproductiveness in orcha rds is 
due to lack of organic matter, ava ilable fertility, unsuitable moisture 
relation or a combination ot these. \ Vhell examining a soil a to its 
possible adaptability to fruit growing. the color should be carefully 
noted because it serves as an index of the drainage conditions. Poor 
subsurface dra inage results in inadequate aeration which causes mottling 
in the subsoil. These mottled colors may vary from yellow and brown, 
brown and gray, or gray and yellow, or varying combinations of these 
colors. As a general rule, the depth of mottling corresponds rather 
closely to t he depth (If good subs urface dra inage. If mottl ing occu rs 



near t h e surface. such so ils are usually poorly drained and unsuital)1c 

for fruit gTo\\' in g, 

Such so il s a r c c h a racter ized hy an impervio u s subso il at compar 

ative ly sha ll o\\' depths. u s ual ly nut exceecl in g 3 or -+ feet. The soil 

abo\'(:' may he quite pen' iu u s. but t h e \\'ate r is caug h t in h o ll o\\'s or 

pockets of th e illll )(,T\' ious la y c r. u s ually h ea\'y blu e o r r eddish clay. 

\\ ' h ence it can n ot escape, The t r ee roots rema in above t h e \\'at('r 

soa l-.:ecl layer . ill \\' hi c h ir o n - imp regnated harclpans a nd possibly tox ic 

sa lts of a luminum. iron a nd manganese may accuml1' Lt c, Th e t11inll cr 

t h e layer of \\'e ll -dra in ed uppe r su il. t h e more precGLri ous is t h e exist 

(:'nce of the tree, S uc h poorly dra in ed soil s a r e m o r e frequently foulld 

un hroad plain s . but a r e 110t in freq u e n t on slopes o f h eavy soil s. Tn 
the latter case. t h ey m ay be difficult to locate s ince the d ep r css io n s ill 
the c lay s urface may have heen filled \\' ith sandy o r loalllY soil an rl 

o ften seelll to he the most producti\ 'C SP()ts in th e field, 

Trees set 011 so i1.s 01' poor internal d rainage freque ll tly grow \\ell 

for se\'era l years. and t h e n sho\\' sympt()lllS of distress during- period s 
of drouth \\' h ell the u pper so il - a ll that is r eac h ed hy the roots- h e , 

CUlll es Yen' d 1'\ ' , S h a ll u\\ ' - rootC(l t r ees arc c lla retcte ri st ica 11y s h Orl 

Ii\' eeL 

Occasional ly. it lllay he practicahle to gTO\\' p r ofltahle o rchard s Oil 

land that has heen artiflc ial ly dra ill ed: hut. more fn,'cluently. drainag e 

pro"es impracticahl e O\\ in g to th e fact t h at the clay rid ges \\ hi ch catch 
the \ \ ate r a r e hi (I c le n b (:' n eat h t h e sud ace () f the so i 1. 1\ l or e ()\'C r. c1 r a i n -

in g the la nd adds to the cost ()f prociucing fruit Cln( l make s it difficult 
tu compete profltably \\' ith frui t gTO\\'n on natur( 11)' \\Tll -drained soil s , 

. \ s \\'e ll as h e ing to()\\'Ct. so il s can 1ik c\\' ise he too dry for ()rcharri 

purposes, T h ose that arc tou dry arc usually e it h er deep sand s or 

g-ravels \\ ' ith a r c latiH'ly small percentage of silt o r c lay in their uppe r 
layers, . \ It h o ug h tree r oots III ay penet ra te c1eep l y and t ra verse con 

siderab le distances. th e trees do not obtain sufficie n t ll lO isture for t h e ir 

Ileeds during drouths, Consec lu en tl.\ ' . the tr ees of s uch o rchards arc 
small a n d produ ce fe\\ ' f rui ts: lllallY oJ" the1ll di e at an ea rly age, Occa 

sional ly. sim il ar results occur \\'hell a th ick layer of g rave l. o r rarel y 

oi a ce1lle n ted hardpan. prevcnts the penetrat ion of the r oots into an 
uthe r \\ise fa \'o rable s ub so il. 

D ifferent kind s and ya ri ct ies of iruit trecs do hest 011 diHere nt so il 

types, Th ese adaptations are not cOlllplete ly understood at present. 
a ltho ug h so m e of the differences a r c kno\\'11. I)each es a nc1 c b err ies ar t' 

pa r t icularly subject to \\' in ter in j ury \\hen g r O\\' n o n 1ll o ist . procl uctiv e 
loam soi ls . \\' hi c h cause a prolonged period of g r c)\\,t h a n d d e lay the 

maturity o i the \\ ' 00( 1. P eac h es a r c particularly s u sceptihle to \\ int er 
InjUry o n poorly (:r~t'il C j so il s. and c h e rri es arc o nl y s lightly nlOrc 

SOIl. \ 1 ,\:\ ,\(;1': 
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SOIL MANAGEMI 

Orc hards can hc plant cc 
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res istan t , Peaches. \\' he n fe r t ili l':e d . have d o ne v e ry \\'e ll on sanch 

~o ils ove rly ing t he impe rv iou s c lay at d ep t h s oi 6 tu ~ feet . on loamy 

~a ncl s in \\' hi c l1 s ilt laye r s a r e foun d in t h e u ppe r 6 feet of soil. as \\' ell 

as on pen et r a b le sandy loa m so ils ove r lay in g sand s a nd g rave ls, Sou r 

che rri es clo \\-e ll on t he t \\ 'O latte r kind s of so il m e n t ioned , ,-\ pp les ar c 

\'e ry sen s iti ve to dry so ils a nd a r e un s uccessf ul on th e dee p . cl r y san cL; 

unl ess t h e tr ees a r e w ide ly spaced , Th ey (10 fa irly \\'e ll on t h e san ely 

lualll ove rl y in g sancl o r g rave l. but m a k e the ir m ost \' igo r ou s g r owth 

(I n sandy loam u r loam so il s me rlyin g c la y s \\' hi ch con ta in e n oug h san ci 

a nd g rave l to be perm eable a nd cas ily pe n et rated by t he roots, Th ey 

a r c n ot s uccessf ully g r uw n on th e heav iest clays , P ea r s a r c s uccess

ful on so ils t hat a r e sat isfac t o ry fo r app les, They a lso d o \\'e ll 011 

so il s t hat a r e tou h eavy fo r app les, Plu1l1 s a nd s\\-eet ch e rri es u sua ll y 

do best on a 1l1 ois t. m ed ium loa m so il. 

T h e r e a r e c1i ffe r e nces in t he so il a cl aptat io n s of va ri et ies as \\'e ll a..; 
spec ies of fr ui t . bu t t h ese a r e n ot \\'e ll kn o\\' n f o r t h e ll1 0st pa r t. 1":10\\-
evc r . it is ge ne ra lly ag r eed a m ong frui t g r o\\'e r s t h at No r t he rn S py. 
Jo nat ha n. Deli c iou s . Stee le E ecl a nd Crim es succeed l)ette r on th e 
heav ie r so ils of ;"Ji chi gan t ha n do som e ot h er va ri eties, \\' ea lt h y a n d 
:- Ic ln tos h a r e better sui te d to t h e li g h ter so il s , Tn ge ne ra l. \\ ' ith in th t~' 

lilll its of soi l a dapted to t he part icul ar k in d of tree. t h ose g ro\\'n on th e 
he<l\' ie r types of soil h<l\ 'e a lunge r g r o\\' in g season . \\ 'oud gTo\\th i~ 

cont ill ued late r in the Slll llille r . the fr ui t n'clui res a longe r t im e tu mature 
and pu t 0 11 co lor. and the t r ees a r e m or e procl uct i \'e, O n t h e lig h te r 
ty pes of so il. fr ui t rip en s ea rli e r a nd atta in s a hig h e r p erce n tage of 
cu lo r. In a ll probab ili ty . t hese d iffere nces are close ly r e lated to th e 
inhere n t p r oduct ivity of t he di fferent so il s . t h e h ecn icr so il s us ually 
he ing mo re fe r t ile, \\'h e n t h e lig hte r so il s are fert ili l':ec1 s u ffic iently. 
the 1 r ees b e have ye ry lllu ch as t h o ug h th ey were grO\\ in g on h eavier 

soil s l1nl ess t h e m o ist ur e suppl y is in adeq uate , 

I)eac h t r ees sh oul d not be r ep la n ted on la n el fro11l \\' hi ch a p each 
(J rc il a rcl has hee n r e tll oved ull t il 3 yea r s h ave e la psed . beca u se of da nger 
(If b lac k r oot a phi s in festat ion . 

SOIL MANAGEMENT IN THE YOUNG ORCHARD 

O rcha rd s can be p la n ted fo ll o\\' ing any crop . b u t it is eas ier to starL 
Jtl 1. n estab li sh ed g rass- legulll e sod , O rcha rd s have bee n pl a n ted 111 

\ 1 ichiga n o n so ils so hadl y dep leted by c ropping a nd e r os ion t h at it 
\\as n o longe r proiltab 1c to g r o \\ g ra in c r op s, I t Ill a y b e poss ib le t o 
im pr ove th e so il on suc h s ites afte r t h e t r ees have hee n pl a n te d. hu t it is 
l110 r e prac ti ca l t() g i \'(~ the su il ce r ta in bas ic treat m en ts hcfCl r e t h e t r ee~ 

a rc pla n te d , 
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P·iq. lA. 1'.1 ont1l'l 0re ll cy cherry g rowing in chewill g,l' fesc1 1e sod. These t1'ees were be
ginning their third year in the orchard when seeded to the penll anell t sod co'ver. 

Pig. lB. S am e as l A, but tree is mulched w ith straw. TVhile the g rowth is saf1'sfac
tory in either case, the foliage is a little more dense on this tree. Both trees received the 
sawe a1noullt of nih'oge'l1, fer6lizer. 

SO l L :2\L\~ .\ CE 

1-\ ft e r t he sit e fo r th e 11(: 

paring t he land fo r t rees she 
two to seve ra l yea r s befOrE 
of fr ui t in t he fa ll influ ence 

Fig . 2.4.. Peach orchayd pla ll ted 0 

cll lt i'vated strip 

Fiq. 28. )'0 1111 ,1/ pea ch oreha] 
sodded strip ill. the free row. CII 
co'urr crop. (U .S .D. A . Photo) 
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Aft er the sit e fo r t he n e w orcha rd has been se lected , p lan s {or pre
pari ng t h e land fo r tr ees should be mad e . Some orcha rdi st s d o t his fr om 
t wo t o several y ea r s befo r e t hey intend t o p lant. Too o ft en the price 
of fru it in t he fa ll in fl uences t he decis ion t o p la nt t h e new orchard the 

P'ig. 2.1. P each orcha1'd plallted on th e contour. Second year in orchard showing narrow 
cllltiva ted st'rip along tree row. (U .S .D.A . Photo) 

F iq. 2B . YO IIII ,<j peach orchard planted all the CO Il/ Oll r w it!1 cll ft i7'a/ cd lIIiddles alld 
sodded strip in the tree row. Clflti7'ated 1I1 iddles are seeded each year /0 sO lli e allll llal 
e07.'('r crop. (U.S.D .A . P hoto) 
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fo l1 o \\ ' in g sp rin g r ega rcll es:-; of ~it e pre para ti o n, Thi s practic e IS all 

r ig ht for the g r ower \,'ho has land r ead y for plant in g . hut it is n ot 

recomm end ed that planting sh ould b e clon e fo r th e sak e o f gett in g a 

n c ,,' o rch a rd sta rt ed , Tt is m o r e pro fitabl e in th e lo n g run to get the 

land r eady b e fo r e planting, 

Marking the Tree Rows and Planting 

\ t\Th en it is time to p1::tnt t h e o rch a rd. back-furro,,' st rip s s ix to e ig h t 

furro w s wid e in th e sod at t h e pro per int e r va ls, Plant th e tre es Oil 

t h e ridges and culti,'a i e un t il th e trees are of bea ring age . at least 3 
Yea r s, Th e middl es s h o uld h e m ow ed t o m a inta in th e legum e, Tf r ed 

c love r. m ow \, 'h en th e first bl oss0111 s appea r a nd le t th e second gT owth 

produc e sced, Tf s " 'eet c love r . m ow after Ill os t of t h e seed has ma tu r ed, 

T h e c u tt i n g s s h 0 ul d n ot b e r a k e cI un 1 e sst h ey a r e t 0 he u se d a s III ul chi n g

mat e ri a l und e r th e t r ees, 

\!\Th e r e i t is n ecessa ry to sta r t t h e n ew orch a rd In an idl c o r c r op 

fie ld . bac k f urro w a nd plant th e sa m e as in a sod (Fig, 2), Th e mid dle 

sh o uld h e fe rtili ze d a nd secded as r eco11l111 end ed fo r g rass o r gras s o, 

legum e sod s, 

T h e r e a r e m a ny adva n tages o f seeding a sod cov e r at least o n e 

yea r b e fo r e planting trees: (1 ) Th c wh o le a r ea can h e li111 ed. if neces 

sa ry . a ncl f e rtili zed ,,' ith out t h e disadvantage of dri v in g a r o uncl tr ees : 

(2) A heavy r es idu e of quickl y c1 ecompo sable o rgani c m atte r is pro 

duc e c1 t o pI 0\" und e r b efo r e th e tr ees a r e plant ed: (3) Tt is ch eape r ttl 

p r epare secd b ed a nd seed a n e ntir e field than to seed o nly the middl e 

a ft e r th e trees are set: (4 ) Th e trees ar e provided with a vegetatiu' 

p r o t ec ti o n aga in st e r os io n fr o m th e tim e th ey ar e p lant ed: a nd ( 5) The 

g rass- legum e sad illlpro ,'es so il s tructur e and t il th o f th e so il. 

Cultivation 

Th e fir st yea r it I S n ece :-;sary t o c ultivat e o nl y 2 o r 3 feet a long t h e 

t r ee r ow (Figs. 2A and 2B ) , Each yea r as th e r oo ts o f th e trees ext e nc1. 

it is necessary t o " ' id en th e culti vated a r ea. at leas t o n e p lo ,,' furrmy 

on each s id e of th e tre e r o w . It 111 ay b e m o r e p ractica l from the be

g innin g t o culti vate a wider a r ea- 2 t o 8 fe e t d ep ending o n th e size ol 

equipment ava il ab le-,,' ith a tract o r. 

When th e tr ees a r e o f bea ring age . th e tree r oo ts " ,ill hav e exte nd ed 

seve ral f ee t int o th e middl es. Th e tree r o w s sh o uld th en b e seede d t ;) 

a sh a ll o w -rooted g rass , Th e middl e wil l b e m a naged by un e o f th e 

met h ods d escribed for bea rin g o rch a rd s (F ig:-;, 3:-\ a nd 3B ) , 

SO IL \1 ,\ :\ ,\ C;I-: 

If the trees a re to 

b e h eavily mulch ed in 

st ead o f the tree rOl" s 

cultivat ed. it " ,ill be 

n ecessa ry t o get 

mulching mate ri a l fro111 

an 0 u t s id e source, 

\N h e r e th e middl es arl' 

producing a sod c rop. 

such as r ed clove r a nd 

timothy. th e cuttings 

can h e us ed for mulch 

ing th e trecs until th e 

o rch a rd is o f h earing 

a g c , I n cI r y y ea r s t h l' 

c uttin gs may be of 

111 0 r e va lu e for Illulch 

in g the middl e s than 

fo r Illulchin g th e t rees, 

If th e middl e cuttin gs 

are u sed fo r t r ee lllulch . 

th e sod c r o p sh o ulc1 he 

fe rtili zed e a c h y ear 

\"i t h from 250 t o 400 
p o und s o f 0 -20-20 pe r 
ac r e t o m a intain hi gh 
producti o n of lllulchin g' 
ma te rial. 

lntercropping 

J 
I 

I 
df 
III 

Iii 

\i\ ' h e n it is esse n t ia l to 
th e ea rl y li fe o f the trees. 
Truck c r op s such as toma 
st ra wb e rri es ar e suggestec 
sh o uld n ey e r b e u sed in 
m o ist ur e is t oo g r ea t, T h, 
int e rf e r e with th e cul t ivat 
fe rtili zed h eavily a nd cult 

c r op s h o uld be u sed t o prot 
o rganic matter. \I\,ith st re 
cove r c r op, 

Inte rcropp in g I S n ot to 
the sod cover sys t em. \"hie 
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If th e tree s are to 
be h eavily lllulch ed in 
stead of th e tree ro \\'s 
culti vated . it \\' ill be 
n e c ess ary to get 
mulchin g mat eri a l fr om 
an 0 u t s i d e source. 
\A.' he re th e middl es a rl' 
p roduc in g a sod c r op. 
such as r ed clove r a nd 
t im othy. the cu tt ing s 
can be used for 111ulch
in g th e tre es until th e 
orchard is of bearing 
age. In dry y ears thl' 
cuttin gs 111 a \' be of 
m or e va lu e for lllu1ch 
lll g the middl es than 
fo r mulching th e trees . 
If th e 111 ide! Ie cuttin gs 
are used fo r t ree mulch . 
th e sod c r op should he 
fe r tilized e a c h y ea r 
\\'ith fr om 250 t o 400 
pound s of 0-20-20 pe r 
ac re t o ma inta in hi gh 
producti on of 111ulchin g' 
mate ri a l. 

In tercropping 

Fiy. 3. -/. S h o'(c lill ,r; all apple orclr ard ill its fifllr year. 
'-/'lr e altcrnale lIIiddle IlI cllr od of soil Ill all a,r;elll cllt Iras bee II 
practiced ill tlris orchard s ill ce tir e secolld year. Red el0'7. 'er 
alld ti lll otliy sccdcd ill tir e alterll ate lIIiddles. 

Piy. 3/3. Sa lli e as J7i,l/. 3.~1. aftcr tir e clea n-tilled JIlid
dlc Ir as /)ec lI seeded to rcd cl07. lcr and tim otli\·. T ir e 
lIIiddle 'il'itlr tli e li ea',' \' cloi'er-ti lll otlr \' co'( 'er '( (l ill {)C t illed 
tlie fo l/ (m 'in .!/ seaso" .' -

Vv' hen it is esse nt ia l to have som e incom e fr om an orcha rd d u r ing 
th e ea rl y li fe bf the tr ees. t he middles are plant ed t o som e cash c r op. 
Truck crop s such as tomatoes . potatoes . cabbage. bean s . melon s an(l 
~t ra\\' b e rri es a r e suggested . Co rn. sm a ll g r a in. g rapes and brambles 
~ h o ulc1 neve r be used in a ny circ llm stances . as t he compet iti on for 
m oist ure is t oo grea t. T he int e rc r op sh ould be p la nt ed so it \\·ill not 
int e rf e re with th e cultivat ion o r sp rayin g o f t he tr ees . It sh ould be 
fertiliz ed heav ily a nd culti vated. A w inte r-cove r a nd g reen-m an ure 
c rop shoul d be u sed t o prot ect th e soil f r om e r osion a nd t o supply som e 
o rganic ma tter. \t\,ith s trawbe rri es u se oa t s or spring barley for the 

cove r c rop. 
Int e rcropping I S n ot to be encouraged. It defeats th e purpose of 

the sod cover sys t em. w hich is to build u p t he organic matter and in -
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crease t he prod uct ivity o[ the soil. Us ing the middles to produce a 
crop to be removed deplete the soil even w h en h eavily fert ili zed and 
fo llowed by cover crops. Unless the income deri ved from intercropping 
is necessary, the middles in t h e yo un g orchard s hould be u eel for grow·· 
in g a g ra s or g rass- legume od cover and not cultivat ed . The cut
t ings shou ld be left on the ground .j;l .t t ~.r mowing or in som e cases moved 
uncl er the trees for mulch. 

Contour Planting 

Contour p lanting of fr ui t trees is r ecomm ended as a s tandard oil 
and wa t er conse rvat ion p ract ice for u se on a ll e rodibl e s it es w here 
cul t iva ti on is to be practiced to any significant degree as a part of th e 
cultural sys t em. The only exception wo uld be w he re a n U1l even topog
raphy m a ],.:es contou r p lantin g im practical. In that case other conser
vat ion methods, s uch as sod cover, mulch ing, alternate sod m idd les a nd 
oth er p ractices, hould be s ubst ituted as m uch as poss ible . 

Contour planting should be regarded only a a mean to an end. It 
is not in itself a method of er osion control. In other words, if n ot 
used as a bas is of other contour practices such as terracing, ridging. 
or s im ple contour cultivation , it i little more than a system of plant ing. 
T he conven ience o f ha ulin g sp ray material and fruit on t he lc \-e l instead 
of up and down hill s ju stifi es cont our plantin g . 

In contou r p lant in g it is t o be expected that slope variation will 
occur w hich w ill result in a va ri ab le distance between the contour 
rows , and even th e necess ity for occas iona l "point" or "spu r" r ows. 
For this reason it is necessa ry to provide for a minimu111 distance 
between row, w hich -w hen doublecl w ill g ive t h e di stance at \\" 11i cl1 
an extra row w ill be inserted. Usua lly the m inimu111 di stance between 
rows w ill be dete rmined by the kind of fr uit and the n ecessary clea r -· 
ance for orcha rd machinery. \ iVith only one-way orc hard operation s, 
the spacing of trees w ithin the rows can b e as close as des ired- just so 
t h e trees do not crowd each other-and still permit the proper number 
of trees pe r acre. 

T he pract ice of terrac ing goes hand in ha nd w ith the contour plant 
ing of orchard s. The accumulat ion of run-off wat er on slop ing lan e! 
is su re t o r e ul t in significant e ros ion losse. unles, properly retai ned 
or disposed of. Terracing is a logica l, if not necessa ry, accom panim ent 
t o contour planting. It will va ry from ordinary fie ld terracin g to the 
extent that the interterrace intervals, as well as th e s ize a nd hape of 
the terraces, will conform to the p lanting dis ta nces (bet\\Oeell f Q\\-S J 

a nd the system of orchard layout . 

Pig. 4. S howill g 'wliat call Ii 
1/ 1(1 II a.c; I'd. As a reslllt of I'rosioll, 
uqric1IIt'llral p'lfrposI'S. ( U.S.D.A . 

Terraces 

The young orchard mu. 
t iv ity of the soil is to be m 
mature t r ees can be r eplac 
same land used fo r fr uit pr 
effective mec han ica l cros i01 
bined wi th sui table soil m 
are r educed to a minimum 

I t requires sk ill and expE 
Every fie ld is a di ffe rent p 
app li ed t o all condit ions . 
pe ri enced, it is best to sec 
conservation di s trict s or Sll 

ca nn ot be obt a ined, in Jay i 

It i im portant that tf 
constructed befo re t he tre( 

I f it is necessary to pIa 
room sh oul d be left bet\YE 
provisions mad e for roads 
race ridge is to be and the 
te rrace ridge is g rad ed , thE 
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Fig. 4. Showi ll g w hat call happen 1'n the young orchard w hen soil is 1/ ot properly 
IIlGlla grd. As a resllli of erosioll) this area at the presellt time) is 11 0 IOll ger sllita/JIe for 
(/tjricll!i1Iral purposrs. (U.S.DA. Photo) 

Terraces 

I'he young orchard must be protected from erOSlQn if the produc
tivity of the soil is to be maintained (Fig. 4). Where this is done, old, 
mature trees can be replaced by replanting w ith young trees and the 
same land u sed for fruit production indefinitely. Terracing is the most 
effective mechanical eros ion control practice for orchards. When com 
bined with suitable so il managem ent m easures, soil and water losses 
are reduced to a minimum and th e so il s remain productive. 

It requires sl.;:i11 and experience to layout an adequate terrace system. 
Every field is a different problem. There are no set rules that can be 
applied to all conditions. Unless the orchardist is except ionally ex
perienced, it is best to 'ecure the assistance of farm planners in soil 
conservation districts o r surveyors where the serv ices of farm planners 
cannot be obtained, in laying out terrace systems in orchards. 

It is important that the terrace system be planned, laid out and 
constructed before the trees are planted in the new orchard. 

If it is necessary to plant trees before th e terraces are built , ample 
r oom should be left between tree r'ows to construct the terraces and 
provisions mad e for roads. A ridge should be plowed where the ter
race ridge is to be and the trees set high on this ridge so that when the 
terrace ridge is graded, the trees will not be set too lovv. 
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O rchard te rraces are esse nLialh' the sa lll e as fur field c r ops exce p L 
that tbe [wri ;wntal :-:pac in g is adjusted le) con fo rm as n ea rly as pos

sih le to ITco llllllellCl ed spac ing of Lr ee ro\\ 's fo r th e kind o f iruit tll 

he pl a n Lcd , \\" h e r e this te rrace spac in g- is c lose r than \\'o ul d be ll sed 
In field terrace. the Sll'.e ()i the te r race ca n h e r edu ced proporti onate ly, 

One 1ll et b od ()f lay in g ()u t a t e rrace system is to es tahli sh t h e d e 
s ir ed horizontal inten'al o n th e steepest s lope ill the n ew o rchard. This 
spacing \\·ill l?e influ e nced by s uc h fa cto rs as d egree of s lope . irreg
ular ity of topography . soi l type. length of ter races . kin el of fr uit. and 
locat ion of outlet s . It is u s ua ll y hest to a rran ge the te rrace system so 
t hat eac h " th r ougb" t ree ro\\' ca n h e p la nt ed on the te rrace rid ge . . \ s 
the degree of s lopes lessens. the h u r izont a l di stan ce h et\\C:'e n t e rrac e,.; 
gets \\' id e r. \\ ' here t h e int e r va l douhl es th e spacing u sed at t h e steep
es t p o int. a sh o rt o r spu r 1"C)\\ is plant ed parallel t o t h e t e n 'aces . vYb e r l' 
t h e t e rraces o r terraced ru\\s co n \"Crg e in th e dir ect io n of the flo\\' of 
t b e \\ 'ate r. th e in te r \'C:~lling or spur r()\\ ' sh o uld fo llu \\' th e uppe r terrace: 
a nd \\'h e r e th e r o\\'s cii\"e r g"C. t h ey shoul d fo ll o \\' the lo\\'e r ter race , 
Suc h a n a rra nge 1l1 ent a llo\\'s any \\'ater fo ll ow in g al o n g th e tree r o\\ 's 
to e l11])ty in t o a t e rrac e cha nn e l in stead o f conce n trat in g at t h e 10\\' 

places ill th e r o\\s, , \ s a safety facto r t h e spur rem's can he pla nt ed 
() n t h e ridges 1llad e hy hac k - fu IT O\\' il1 g \\'he n t h e tree r o\\' s arc laiel o ut. 
Th ese ridge s can he inc r eas ed in h e ig ht at eac h cult ivati() n hy \\' o rkin g 
t he su il t o the tr et' ro\\'s, 

Csua ll y terraces arc cu n s tructed o n a grade that a ll o\\'s run -u ff 
\\' at e r to A ()\\, in the cha nn e l \\ithuut cau s ing e r os ion, O n so il s t hat 
abso rb \\ 'a t e r fr ee ly . len,' l te rraces ( \\' it h ope n end s) can h e con st ru c t ed , 

\\ 'h e r e it is necessary t() int e rcept a large v() lu1l1 e o f \\'at e r from 
a la r ge ar ea above.: the u rch a rd. diversion s can h e const ructed ( Fig, 5 ), 

Thes e a r e s i1l1 ply large te rracl'S built \\' it h a ch all 11 t' l wid e enoug h 
and o i s u ffic ie n t g ra c1 e to ca n ,\ ' t h e ex pected wate r fr o m the d ra in age' 
a r e a , L' s ua 11 y t h (:' hac k s 1 up e 0 i the t e rr ace rid g c is too s t ee p t u c ul 
t ivate a nd sh o uld h e pro tected b y a sod cove r , \Yh e r e s lo p es a r e \ 'er~ ' 

steep in th e o r chard it m ay h e n ecessa ry to approach this type o i ter , 
rac e construc ti o n, 

Terrace Ou tlets 

T e rrace o u tlets sh o uld be bu ilL a nd seeeled at least a \ ea r heio r e th e 
ter races a r c built and before they a r e to ca rr .'" a n.'" \\ater, Th e {Jut le t 
is impo rt a n t b ecause of the cost o f con st ructi on. e ffici en cy oi o pera 
t io n. a ne! con ve n ience of o r chard m a nage m e n t. Gs ua ll y it is cheapest 
to use a natural drainage\\'ay fo r the terrace o utl e t. It sh o uld b e g rader! 
to su fficient capaci ty. fert ili zed a nd seeded, ( S ee r eco1l111l e n clat ions for 
seed ing' g ra s sed \\'at(:' r \\ 'a.'"s. page 13) , It l11 a\' h e 11 ('ceSS,11" \' to C{)ll -

S()i l, \1 ,\:\ ,\(, 1, 

Fill,.1, .'i/IIi 'il'ill.l1 11i(' ((illslr/tc! 
I II sO lli e C(lSi'S il is IIl'cl'ss(lry I() n ' l 
slIcli II lel")"{/((' , 

s truct the o utle t at t he cdg 
tha n t o u se a n at ural rlrai 
() IJ(,: rati o ll s, 

\\ ' l1er e it is n ecessa ry to 
l11 ents. th e.'" sh o ul (l he thru\\ 
:, l]()ulcl l1<.:'\'(' r he Ll sed as a r Ue 

Grassed \Vaterways 

III a ny o rc ha rd rl'gardl es~ 

111 contour plant ed () r c h a rcl ~ 

11l()VC rU Il - oIT \\ 'ater \\' ith ol1 

he put in t h e natural drain 
t he lll a ll,\ ' o th e r place, 

\\'h e re th e 11<.' \\ ' urchard 

sd. t he natu r a l dra in age\\a~ 

~ lllall gu lli es ca n he filled 
fi ll ed \\ ' ith g rader o r sc rapc r, 
s tune ) s h o uld he rClll ()vl'cl b( 

\\' aU>r\\ 'ay is \\' id e en oug h te 
it can h e c r ossed \\' it h o rcharc 
pac ked a n(l the sce( lhed \\' c 
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Fill,:1, ,')"/I!! 'il'ilill I//( ' (() IISlrllriio li (} r II di'i'crs i n ll 1('1'1'0((' iii ([II ('stall/ is/It'd ore/lUi'll, 
/ 11 SO IllC (({SCS il is 'lIcccssory II! rCIi/{)7'C '( /II (}cc((sioll a/ Ircl' i ll or(/t'r In /'r o /'erly (OIlSlrllcl 

.1'11(/1 II 11'1'1'(/((', 

s truct the o u tlet at the cdge of the o rchard , This is 111 0 r e expe n s iH' 

tha n to u se a natural drainage\\' ay. a nd it intcdc r es \\' ith () r c h a r d 

(Ipc rati ()ns, 
\\ 'her e it is neces sary to c r oss the terrace o utl et \\ith tillage ill1p1e 

IllCIlLs, they s hould h e thru\\ ' n out f)i th e g r ou nd , The t e rrac ed o utlet 

:-; hould 11 l'\'l' r h e u se e! as a r uad fo r ha ulill g fruit o r for sp ra y l'( luiplll e nL 

Grassed vVaterways 

111 a ny u rcha rd regardles s ()f th e Illel lw(l of planting but particularly 

ill conto ur planted o rcbards gra s~('( l \\ 'ater\\ay s ar e ll<.? ceSSa r) ' to r e-

11l()Ve run - uff \\ 'ater \\,ithout ca u s ing e r OSlO n , l.:"s ua ll y th ese should 

1)(' put ill the Il at ura l (lrain ageways , ft is 111 0 r e c:--.:: p c n s1\' e t() l()cate 

t h c 111 any o th e r place-. 
\\ ' l1 e r e th e 1l C\\ () rchard s it e 1S sceded to s()d hei o r c the trees ar c 

set, the natu ra l drainage \\ 'ays shoul(l he s haped so a s to carry \\ 'ater. 

S mall g ulli es call h e hll e <1 \\ ' ith plo\\ ' or di s k, LargTr () n es may h c 

fi lled \\ ' it h g rade r o r scrape r , ,\11 litt e r (hrush, tr ee st ump s, c1 ead g r ass, 

stulle) sho uld hc re1ll ()ve c1 hefore ally fi llin g is don e , I~ e s ure tha t tbe 

\\' atcr\\'ay is \\i<1e l' lwugh to carry the \\ 'ater and Rat e n ough so that 
it ca n lw crossl' d \\ ,ith o r c h a rd m achinery, . \11y fi ll s s h o uld h e t h o r o ughly 

packed and th l' seed h e d \\'e ll pre pared, Fertil i /:e and seed as r eC() 111 -
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mended for sod cover crop. When t.he tr ee r ows a re plowed, the plow 
should be thrown out of the ground while crossing the waterway. 
Trees should not be set ill the wat erway. When the trees reach bea r
ing age and t he sod cove r cr op in th e middle is plowed, the wate r ways 
a re left unplowed. Grad ually g ras w ill take the waterway, espe
cially if nitrogen fertili zc r is used. 

\ iV hen the waterway is prcpared as a separate operation, lime as 
n eeded, fert ili ze with 250 to 400 pounds per acre of 0-20-20 and 100 to 
150 pounds pe r acre of ammonium sulfate or its equivalent in nitrogen 
fertilizer and seed with 16 pounds per acre of K entucky bluegrass or 
g pounds of ]<:entucky bluegrass a nd 8 pounds of Canada bluegrass, or 
] 0 to 12 pounds per acre of chev,r ings fescue. This eeding should be 
made hallow (on top of t he g r ound ) on a firm seedbed between A ug ust 
15 and September 1, and cultipacked. A top dressing of manure or a 
light appl ication of straw mulch rolled in w ith a dull disk set straig ht 
o r a cultipack er will give the seedin g some protection unt il estab li shed. 

Roads in the Orchard 

Road for spray equipment , -(or wagons ha uling fru it, a nd fo r o th er 
orchard machinery should be provided for in the young orchard. ~Tith 

some fru it s planted rather closely, 6 to 8 feet of extra space may b e 
needed between certain rows \vh ich a r e to be used for permanent road
\\"ays. Th ese road s should he located ill the dr iest part u F th e orchard. 
along a natura l ridge top, or just below a t errace ridge. They should 
be close enough together so that containers of picked fruit can be t. aken 
to them conveniently for removal from the orchard . ~Tate rways. ter 
race outl ets or terrace channels should n eve r be used for roads. 

Erosion in roads on the contour is less t han where roads are located 
up and down slopes. vVherc they cann ot he pl aced 0 11 the contou r, 
somc mechanical mcans should be prO\·jded to prcvent wat.er from 
running in them. In addit ion t. o k eep ing roads graded high and round. 
,,"ater cliverters , a nd "thank -y ou-m a m s," can be used. Culverts should 
be proyicled to ca rry wate r und er roael s rathe r t.han a llow ing it to :Row 
over them to thc grassed \\'a t C l'\\· ;t\·s . 

Border Strips 

Borcler strips of sod (25 t. o ~o f cd w ide) at t.h e ends of t. he t r ec 
rows can be used for turning machinery. T illage machinery should be 
disengaged from the tillage operation w hil e turning. so as not to de 
stroy the vegetation in the border s trip . Recommendations for grassed 
watenvays can be used for seeding border strips. They should receive 
ni trogen fertil izer to maintain a dense sod. In orchards receiving 111 uch 
cu lt ivat ion, the border strips get very heavy traffic. Ca re should he 
taken to prevent soil washing a nd g ulli es form ing . 

SOIL MANAGEME: 

As the orchard a Hains 
must change from t hose t 

common methods of so il 
cover, (2) m ulching, (3) 
c lean cultivat ion (the least 

Sod Cover Method 

\ t\1 here the sod cover III 

li sh a dense sod of shallo\~ 

fescue are the best adapte, 
suggested for establishing 

1. Use a disk to prep 
veget.at ion a nd a cultipack 
before prepar in g seedb ed. 

2. Seed before fall rail 
ea rly spring soon after the 
The latc Ulllm e r see cl ill g j 

J. Use hand seecler or 
low as poss ible (less than 
ing spouts to distribute n 
seed into the soil. It is I 
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~,ji .• > 
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trol for erosion in orchan 
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of high organic matter. 
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the grass becomes dorma 
duce evaporation of mo 
against high temperatures 
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SOIL MANAGEMENT IN THE BEARING ORCHARD 

J\ s the orchard atta in s bearing age the soil management practices 
m ust change fr om those used in the young orchards. There are five 
common methods of so il management in bearing orchards: (1) ou 
cover, (2) m ulching, (3) alternate middles, (4) cover crop, and (5) 
c lean cultivation (th e least des irabJe of any). 

Sod Cover Method 

vYher e th e sod cover m ethou is to be used, it is important to es tab 
lish a dense sod. of shallow-rooted vegetation: bluegrass and chewings 
fescue a re the best adapted for this purpose. The following steps are 
suggest ed for establishing grass: 

1. Use a di sk to prepar e a seedb ed. a nd to destroy any growing 
vegetat ion and a cul tipacker to make a firm seedbed. F ill a ll g ullies 
befo r e prepa rin g stcdb c( l. 

2. Seed before fall rains, from Aug ust 15 to September 1, orin the 
early spring soon after t he surface oil thaws, but not later than 1\1ay 1. 
T he late sumlll e r seecling is preferable. 

J. Use hand seeder o r seeder a tt achm ent on grain dri ll set as shal
low as possible (less than one inch ) w ith hoses pulled out of t he seed
ing spouts to distribute the seed. Cultipack to cover and to firm the 
seed int o the soil. It is best to sow the seed on top of the g round. 
Tillage operati on s should be on th e contour or as nearly across the 
slope as poss ible . 

4. Use 15 pounds of Kentucky bluegrass, or 8 pounds of Kentucky 
blueg rass and 8 pounds of Canada bluegrass, or 10 t o 12 pounds of chew
ings fescu e per acre of area cov er ed. 

S •. Use 100 t o 150 pounds of sulfat e of ammonia or its equivalent 
in other nitrogen ferti lizer (not to be confused with fertilizer for 
trees.) ' Mulch lig htly (two straws thick ) on eroded areas. Make an
nU,SL~" application of nitro'g~n fertilizer w here denser sod is desired. 

r,:"" 

A . sod cove r of perennial grass is the most effective vegetative con
trol ' for erosion in orchards. "Nhere the erosion hazard is g reat, sod 
cover and terraces w ill give complete erosion control. Bluegrass , w ith 
its thick top growth and bulky root system, makes a dense sod on soils 
of hig h organic matter. It start s early and makes all of it s growth 
'I\Thile there is plenty of moisture. When the weather get s dry and h ot, 
the grass becomes dormant, leaving a mat of top growth wbich re
duces evaporation of moisture from the soil and insulates the soil 
against high temperatures. Chewings fescue also has the same quali-



,... 

ti es but is b e tt e r adapted to so ils of low orga ni c m atte r cont ent than 
blu egra ss. 

B lu eg rass sod sho uld be m o w ed at leas t once each y ea r. but it is 

no t n ecessa n ' t o III 0\\' fesc u e aft e r th e fir s t vea r. U nl es s ha y prod uc

ti on is ve ry hea \·y. it should b e a ll o wed to li e without rak in g. Whe r e 

cutt ing is heavy and th e mat e ri a l is n eeded. it can b e used for l1lulchin g 

und e r th e trees . fn this case the l1liddles sho uld be fertilized as reC0111 -

m end ed for s tarting grass in th e bearin g o rchard ( page 15 ) . 

Obse r va ti o n s a nd expe rim ental dat a sho\\' that any of th e fruit s 

can be grO\\"Il s uccessfully in a sod cover by applying e n ough ni tro 

genous fe rtilize r fo r th e g rass and trees . O rcha rdi sts ge ne ra lly ag r ee 

that app les and pea rs can b e g rO\\'n in a sod cove r. hut a ll d o n ot agree 

that peach es . che rri es a nd pl ulll s can h e. Ho\\·eve r. m a ny successful 

gro'we r s a r e d o in g it. Th e only ext ra precauti on is that m ore nitrogen 

fertili ze r is a ppli ed to t h e tr ee. Hy \\'atc hing th e trees fo r symptolll s 

that indicate a sho rtage o f nitrogen. expe ri ence c1 g r o w cr s can d e t e r 

min e \\"h en to m ake add iti ona l appli cati on s. 

As a rul e . in u rcha rd s \\ ' ith grass- legulll c middl es . it IS necessa ry 

onl y to seed grass in t he tree r O\\' s after t h e t rees arc o f bearing age 

and r o \\ ' culti vation stups. Th e grass \\' ill cve ntually predo lllina te in 

the middle s if en o ug h nitr ogen fe rtili zc r has been app li ed to m a k c th em 

productive. .r\ li ttle grass seeded in t h e middle s- if t he s tand of g rass 

is th in - w h en th e tree ro \\ s are be in g seeded a nd t he a pplicat ion oj 

ni t rogen fe r t ili ze r \\·ill hasten the establi shm ent o f a de nse sod . 

Pis;. 6. l1/u lchill.IJ ill all illt erpl(lllt ed r each (llId orple or chard ,Ijrml 'ill.i/ ill r el'/lIoll c lI I 
sod CO'7'er. As ca ll he lI o ticed II.\' r each Ircc ill l ef t fo r c,l/rolll1d. tIle Irees aI', {hrilt ." ([lIrI 
i' iyorolls. ( l ' ,,)'./) .. -/. Flwt 0 ) 
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Mulching 

.\fulchin g IS a des irahl 
mat e rial is appli ed in quant 
t iti es t ha t \\' ill smother a ll 
r ea son s. 

I . Contro ls e ros i01l . 
nit e ly proved t hat pract ic; 
Illulching is practiced. Th 
a1ll0unt o f mulch used and 

2. P ro m otes biologica l 
ae rati on . H o \\'eve r. \\' hen 
IS I1 ccessary t o app ly la rge 

3. Improves soil st ruc1 

-t . Prevents cOl1lpacti ll 
rap id pcn et rati on of \\·ater. 

S. I, ec ps th e so il fro11 
\\ ' int er. 

G, In c reases a \'a il ah1c 
\\ ' () rk e r s.* 

7. Conse r ves Ill o ist ure 
r educed. hut be ca use o f the 
\\a t e r cnt e rs the soil that 
no t tru e if p ea t is used as c: 

fro l11 ent e ring t he soil \\ 'he 

~ . E1l courages fe eding 
so il tl1lcl e r mulch. T hi s is 
o f the so il a nd avai lable p 
o r cultivated have \'e n ' fe\ 

SJ. I{ educes loss o f fru 
va ri e ti es o f app les such a~ 
all impo rta nt fact or. espec 

10. T ncrea ses yi e ld s, 
increases o f so il Ill oist ure 
p('rat ures of th e so il in crE 
of trees . a ll o f \\' hich cont1 

S ix di ffe rent sy stems 0 

pract ice of mulchin g are : 

1. Th e t r ees Illulch ed 
\\·ith th e mi dd les a ne! t ree I 

"!nCl'ea s in g a vai la hl e po tas,il1ll1 to 
11111lch. S. \\' . \\'on derand J . JI . (;ou; 
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Mulching 

Mulching IS a d es irable o rc ha rd practice. S tra \\" o r ut he r plant 
material is appli ed in q ua ntiti es that ,,"ill ju st cover th e soil up to quan 
t iti es th a t \\"ill sm ut il e r a ll w eed g r owth ( Fig. 6). It is u sed fur seve ral 
r eason s. 

1. Cuntrols e r os ion . SeH'ral t es ts and d e m on st rat ion s have defi 
nit e h ' pro ved th a t practica ll y n o e r os ion takes place \\"h e r e compl ete 
Illulching is p ract ice cl . The deg r ee o f e r os io n contro l depe nd s on th e 
a ll1 0unt of mulch u sed and t he ext ent of area covered. 

2. P r o m otes bi o logica l act i\' iti es in th e so il as a r es ult o f inc reased 
ae rati o ll , H o \\"eve r. \\' h en hi g hly ca rb onaceou s mat e rial s a r e us ed . it 
IS ll ecessa ry t o app ly la rge r quantiti es o f nitroge n . 

3 , Jmproves soi l st ructure and tilth. 

-!-. Pre ve nt s compact in g on th e s urface o f th e s o il. a ll o \\' in g lll o r e 
rapid pe ll e t ra t ion of \\'ater. 

.s. I-': ee ps the so il fr om getti n g so b ot 111 SUllllll('l" a ncl so co ld In 
\\' ill ter, 

0, Inc reases ava ilable po tash . Thi s has bee n r epo rt ed hy r esea r ch 
\\"() rk e r s , ~' 

7. COll se r vcs lll o is tur e, ::\ot onh" is eva po rat io ll u f so il lll o isture 
r edu ced . but beca use o f th e im p roved tilth o f t he so il uncl e r lllulch 1ll o r c 
\\a ter ent c rs th e soi l that \\'ou ld otherwi se rUll off , This. h o\\'ever. is 
l10t t ru e i f p ea t is u se e! as a llluich as it actually JH e \'ents m u r e m oist ur e 
Iro lll c nt e rin g th e so il \\ ' hCll it b ecom cs th o r o ug hly dry , 

~. I '~ ll cou rages feed in g roots of trees t o com e t o th e surface of th e 
so il ullcl e r llluich. This is because of m o is ture . so il ti lth. t empe rature 
o i th c so il a nd avai lable pl a nt llutri ent s, Soils that a r c n o t prot ected 
or cultivat ed have \'e ry fe \\' roots at th e s urface o f th e so il. 

SJ , Reduces loss uf fruit that dr ops at. picking: tim e. \,t\"it.h ce rta in 
variet ies o f apples such as l\Jcfntos h. \t\' ea lthy. and als o p lum s. t hi s is 
all illlpo rta n t fact o r. es pec ia lly t. o gro \\' e r s who have r uad s ic1 c mark ets. 

] 0. Tn creases yi e lds . Tmprovem ent of soil st ructur e und e r mulch . 
in c r eases of so il m o is ture' and ava ilable plant food. 10\\'e r SUllllll cr t em 
perat ures o f th e so il in c rease bud for lllati on. lea f produ ct ion and s ize 
of t r ees . a ll o f \\'hich contribu te t o hi g h e r yie ld s. 

S ix d i ff e r e n t s y s t e 111 s 0 f so i I m a n age III e n t in 0 r c 11 a r d s ill\" () I vi n g t h e 
pract ice o f lllulchin g a r c : 

l. Th e trees l1lulch ed t o t.he pe riph e ry (spread ) o f the hranchc:-> 
\\' it h t he middl es a nd tre e r o \\'s le ft in sod . S ec figur e 6. 

' Increas in g avai lab le potassium to grcater dcpt hs in a n o l'c hard soi l h y add ing pot a sh ferti lizc r 011 a 
l11 ulch, S. \Y , \ '"ondel' and J. Jr , Comley, Proceed in gs of t he j\m , Soc , for Il ort. Sci" ·In (1 94j): 2 1-2 ", 
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2. The trees mulched w ith the middles and trec rows clean t ill ed 

and winter cover crops grown. 

3. The tree row mulched w ith middle clean t ill ec l and winter cove r 

crops grown. 

4. Tree or trees a nd tree rO\ivs mulched w it h a lt ern ate middles 

111 sod cover. 

5. Areas ubj ect to severc e rosion mulched. 

6. Entire orcha rd (trees, tree rows, and middl es) m ulc hed. 

Some growers apply m ulch heavily shor tly afte r trees are planted 

inst ead of cultivating the tree rows. At this t ime relat ively little mulch

ing material is requi red . As the trees grow and t he mulch decomposes 

more mat eri al is applied. Most growers cultivate the t r ee rows in th e 
young orchard and delay mulching until trees are r eady to bea r. 

The amount of mulch requi red varies from 2 to 10 tons per acre, 

depending on the depth and the extent of area covered. When first 

app li cd, it should bc abo ut 6 inch es deep a nd extend undcr the spread 

of t he branches. The a r ea immediately surrounding the tree trnnk 

should bc left bare as a protection against mice. 

In a rcas where plant material for mulching IS difficult to obta in 

cropland can be seeded to a grass for this purpose. Sudan grass is 

casy to grow and w ill prod uce a iargc tonnage. Sorg hum sown thickly 

w it h a grain drill will also prodl:cc a lar:;'e amount of mulch. \ iVhere 

th e re arc areas of we t land , reed canar), gr:lSS can bc usec1 . Ordinary 

sloug h grass fo und on loyv, poorl y-drained land has bccn uscd success

fully . Any of these crops can be cut late, cycn aftcr killing fros t , and 

haul ed directly to the orchard or bailed and storcd unt il nceded. 

STR.1vV REQUIRED FOR MULCHING TREES' 

========================~====~==~====~------

10 x 4{) . . 

40 x 40 . . . 

40 x 40 (2) . . 

10 x 40 ("l . . . 

20 x 20 ... 

Sp<1c ing 

(1) IT,; ing 1 pOllllrl of s (r;~\\· for ('arh 2 sqll;!,r e fret . 
(2) Tnterpl;Lnte<i in centers of ,.,qu<t[es (quinclIII X). 

N ll mu<:r 
of troC's 
per ~~cre 

27 

27 

lOS 

Tree 
s;:>read 

2;:) 

30 

2;j 

:0 0 

15 

A rea, 
c)Ycr ed 

13 . 230 

10 . 008 

2;) . 480 

36 . 764 

J 2 . II G 

P Ollllrl s 
o f stmw 
per ;:.('r;, 

2.215 

0 . 515 

12.240 

18 . :382 

6 .0;)1' 

SOIT. MAX I 

Where mulch is used, ( 
is required, especially the 
hay is t1 ed for mulch. 

The danger of fire is 
mulched. 

Fig. 7.1. Sweet cherry orcharc 
1/Ielll. C O'Z'cr- n 

Fig.7B. SaN' 
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Where mulch is used, a little higher rate of nitrogen fert ili zer usually 
is required, especially the first year. This is not necessary where legum e 
hay is used for mulch. 

The da nge r of fire is always greater in orchards that have been 
mulched. 

Fig. 7~1. Sweet cherry orchard growing under alternate 'middle 1I1 ethod of soil 1I1al/age
m el/t. em'cr- rcd cl0'Z'e'l" alld lim oth ')!. (U .S.D.A. Ph oto) 

Fig . 7B. Same as Fig. 7 A, looking across the rows. 
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Alternate Middle Method 

The alte rll ate mi (ldle m e th ()d ()r managing' so iL, in ol"char(ls has fast 

g;rO\\ ' 1l in lavo l" \\ ·itlJ ()rchardists ( I<' ig s. 7. \ alld In. I t repr escilts a step 

hd\\'('cil cleall-tilled orchards ;lIHI s od c()\'('r ill ()r chard s. [t consists of 

plal lting a gras s- lq~' tllll (, c()vcr ill altl' rtlat e Illiddle s \\ ·hile the other sct 

() I alterllate middles is cleall - t il le(!. Secd 10 1)(JtllHl s 01 red cl()\,(,1" ;[ 11<1 

e i t h c r 5 po UIH Iso f t i III 0 L h -" 0 r 1 () p ( ) UIH I s () 1 d () m c s t i cry e -gT ass h e h \'l' c n 

. \ugu s t]5 and Septci llh e r 1 in alternate J1liddles . • \ firm secdhed s hould 

be pre pared , I I" ()lll 2S() to -J.OO PUlI IHJ:.; of 0-20-20 a pplicd, the mixtul" e 

sccdcd s hall()\\, alld thl' lalld cllltipacked. In pl.'ach o r chards if a hea\ y 

peach crop jll"c\'cllis thc li se 01' Ill ac hin c l"Y, SO\\' the seed mixture 011 to]> 

01 the g r ()ulld and (l() not c l1llipack. Thl' t\\·() i111]! (Jrlant things a l" e t() 

s ec( 1 at thc p r ()p c l" (I11C a ll :1 i !<)( t(J(} <1ccp. 

The sod C()VlT CI"()P (Jcc upi cs OIl C set o f a ll e r11al e middle s Il"om t li C 

Slllllll1er C \ugu s t 1S l() Se pt e11 l1 )(,1" 1 ) it is sce d e d until t h e spl" in g ()I t h e 

seco nd \·ca r . It i s Ilcces sa l" Y t() 1ll0\\' t h c first yca r ill o l"d e r to cOlltro l 

t h e gT()\d h () I' t h e s()d crop. espec ia ll y (Iurill g th c fruit s\ \ c ll pe ri o(!. 

I,('a\'(' the h ay on t h e g r u un(1 \\' h e r e it was c u t. ::\ro\\' ing \\' ill red u ce th e 

c Olllpet i tio ll hcl\\'ee n the sod crop a nd t h c trees fo r n lO ist ur e. I,e cl.\ ' ing' 

t h c h a ,\ ' \ \ i II red u C e (' v a p () I" a Li 0 n i' I" () I 11 1. 11 e ~i 0 i I. 

I)urin g this ti1lle (t h e fi r st year 0 1 the sod cover ill a lter n ate middle s) 

t h e ot h er set 01 a lte rn ate llli (ldle s is cu lt ivated . Ikt\\'een A u gust 15 
an d Septembcr 1, this sci of a lt e l"n ate middles is seed e d tu the grass -

1e,~'Ullll' Illi;..::turc as (le sc l"ih e(1 ahove lor a l t e ma te m iddle s. I'rom t hi s 

t illl c \111til the ne xt spri n g' a ll l11i cld le s a r c g r ()\\' in g a sod (()\'c r, the first 

:-i d 01 a lt e rn ate middle s h as a s(Jc l c()\' e r a \'ear o ld and thc other sci 

has just heel\ scc( led. 

III th e s prin g of thc second yea r t h e :-iod coyer 1n the l11idc!ks fir sl 

:-ieeded is clca ll - t il lec l, \\· hi le t ll c sod co\er in thc o th e r set (JI middle s 

(seeded thc :\ugust before) is I\]() \\'(' d to contro l grO\d h . I t i :-i not n cces 

:-iary to kill c ntir e ly th e sod in t h c Illidd les h y the first c ulti vat io n. The 

m idd les m ay he (Ii s k e d lightl y ca rl y in the spring, a ll o\\ in g somc o f th e 

o ld sod cove r to make sOllle gro\\'t h. The disking is r e p eat cd at rather 

reg'ular ill te r va ls. lea \' in g sO lll e 01 the rcsidue 0 11 the s urface as a 11ll11ch. 

The c ulti vat io ll ( di s kin g) is contillu ed in thi s set 0 1 Illidd les as III a n\ ' 

clea n - tilled orchard ( Fi g . ~). :\11 t h e 0 1(1 sod lllU St hc d e:-it r oyed helor( ' 

t h c r c is any dan gT l' () Icc J111 P d i t i () 11 f ( ) r 11 1 (): s t 11 r c . 

i)urillg t hi s tim e the ()Lher set o f middl es is g r O\\ ' \ng a g ra ss- leguillc 

~() d covc r. 

III S()1lle caSC:-i the a lte rn ate sod cove r mi(I( ll es arc ~lll ()\\ed to stand 

an undctermine(1 Ilumher 01 years (2 tu 5). i)uring this ti1ll e thc uthn 

a lternate 1lliddles are cultivated. This 1llo(l i ficat ion of the a lternatc 

middle Illcth()(1 rC(luircs the scedillg' a nd care ()F all an n ua l C()\ 'er cr()jJ 

SOIl. ~r\ ,\.\(;I' 

Fi,l/ . 8. . fI/erl/u/e lIIid 

u n t h c clea n -t illed Illid dles 

grass-Ieg ulll e sod c()"cr in 

-:()\\ in g t h e sod c(J\ 'cr one yc 

d iffercnce in lah o r o r cost 

!-!: lves 1llore protcctio n aga 

Ill()re o rganic 1llaHer than t 

Cover Crop Method 

T h e CLJve r c r o p Ill cl hod I 

and ni t r oge n, to protect t he 

a nd to chcck the grO\d h o f I 

c all he uscd as (C)nT crops. 

])eep-ruoted g ra sses ([n( ' 

Lure and s h o uld he avoided 

S\\cct c l()\·cr. though a de e 

as a "catch c r op" in young 

the t r ecs. Crasscs a nd leg 
(I ui ck l." decomposahle gree l 

protect ion frolll cr()sio11. 

I ~ olllcst i c ry c g rass seed 

l11zlkes a good c()\cr crop f( 
:-iecdcd hefore . \u gust IS ( F 

de nse r oot syste lll a nd ShOll 

gTass makes a quick gro\\th 

the g r Im in g seasoll hut kill 

liH le tOllllage un less sU\\' n 

systcm. The s111al l grains, 1 

too . ha\' c :-ipars (' root systen 
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Fitj. 8, ,' J/ ler l/ ule lliiddl('s '«('illl sod slrip III illl' ('11(/ of Iltt'. ro'«('s, 

()n the c lea n - t il led llliddles eac h \'ear. ~ I ust grO\\"<.,' r s favor seed in g a 

,~Tass - l q,~' u1ll e s()d cover in () n e set of a lt e rn ate 1lliddl es ratber t han 
:-,()\\i n g t h e sod c()\c r ()Il(' yea r ancl a c()ve r crop the n ext, There is 1i tt l __ ' 

d iffe r e nce in lahor o r cost hct\\'ecn the t \\'0 llleUwds, The so c1 cover 

g'ln's Ilwre protection aga in st soi l an d \\ 'ate r losses and it proc1u ccs 

lllore o rga nic Illatter than the ann ua l cover c r op, 

Cover Crop Method 

The cove r c r o p Illctlwd is u sed in o r c hard s to supply orgailic m atter 

Clnc1 nitrogell. to protect the s() il frulll eros io n alld leac hin g. to h o ld SIl O\\'. 

ane! to c h ec k the g r ()\\t b of n e\\' \\ 'oocl hefore \\' int e r , Seve ral field c r ops 

ca n h e ll se d as cove r c r o p s, 
I)eep-rooted g ra sses a n d legumes compete \\' it h t h c trees for 111 0 1S

l ure and s h o ul (l he avo id e d 0 11 so il \\'here 1ll o ist ur e is a li1lliting factor. 

S\\cct clo\er. though a deep-ruutec1 legum e . can he u sed to a c1 vantagl' 

as a "catch c r op" in yO llll g o r c h a rd s \\'hen kept at a safe di stan ce fr om 

the tr ees. Crasscs anc1 legumes s h o uld h e grO\\'11 tog'c th e r to make :l 

(Iuickly deco1llposable g r een manure a nd to pr ov id e a m ore e("(cctiv e' 

protect i() 1l fr()l11 e r () Si() ll , 

l ~ o1llestic ry e g ra ss seec1ed at t h e ra t e o f ] 0 t o 1:; po und s per acr c 

Ill;l k es a ,~'()()( l c()\cr c r ()p for o r c hard s in :\fic hi ga ll. hut s h o uld n()t he 

:-;eeclec l hef()re .\u g u s t IS ( I<igs. tJ .\ anc1 H), [t is quick -g r o\\ in g. has a 

d ense r o ()t syste m and s h o ulc1 he in c lude c1 ill seed ill g 1lli :~-:t ur es. Sudan 

gT ass III a k e s a (Ill i c k g I' 0\ \'t h an d may he p I ant e d a llll () S tan y t im c elu I' i Il :,~ 

the gT()\\ in g season hut kills\\ ' ith t h e flrst severe fr ost . prod uces ve l'.' 

li t tle to nll age unle ss SU\\'n ear ly . a ll d has a cOlllparati\·e l.' light rooj 

s\ s te1ll. The small g rain s. rye and oats particularl,\' . a r c u sed hut the,\ '. 

t ()( ) . han' sparse r 0 () t sy s tems and th e () t 11 e r I i III it a l i () Il S () f S u (I all g- r a ss 
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Pig.I)/'1. D omestic r'ye g1'OSS as a cover crop in bearill g peach 01'chard. (U .S.DA . Photo) 

Pig. 9B. Close-7fp of domestic rye grass show ing density of cover. This grass 11la!.·es a 
'l 'rry good allllllal cover but sholl ld 1I 0t be seeded before A ug lf st 15. 

which m ust be conside red . Select crops that can make a des irable 
growth w hen prot ection is needed most and sow at the proper depth and 
at an appropria t e t im e. For example, if w inte r cover is des ired, sow an 
a nnua l crop such as rye g ra ss or rye or Suda n g rass a t a t im e w hen it 
can be es tabli shed. Don't sow Sudan grass in Sept ember or w inter 
rye in Jun e (T abl es 1 a nd 2) . 
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Domest ie 11. \"egmss 

Soybea,ns 

Sllcl:1n gmss 

R ye 

Buckwh eat 

B ftr l p,\", Spring 

'Wh eat 

Ye:ch 

O"ts 

:-1[wll 

~I i l1 pt 

:-)oylJ ec' l\~ 
S11'I<,'1 ::.riL~S 

H\"e 
' -etch 

Ti\I:LE 1-SeediJl [! reco1/l lll eJldatioJls for cover cro ps ilL orchards 

H::,~e Ti:r.e Depth R em a rk s 

-------,--------------------------_._-----

10-L") fllunds Ailg'. 1.'5- Au!' . 30 ~~ inch 

11 6 bushe\s I "C'p to June 1 1-3 inch 

1.")-:::~ J pO;ll1d s I Up to June 1 ),-1 -1 inch 

1 bush p\ Aug. IS-Sept. 15 1 1-2 inch 

% -1 ),-1 lns11els June 15-J uly 5 1-2 inch 

h ",,,her " "g. "'-Sept . 1'; . 1-2 inch 
----------

1-1 ),-1 bushels Aug' . 15-Sept. 1.'5 1-2 inch 

l ;"j- 'W piun rl s A"g. 15-Sept. l' 1-2 inch 

2 j) ' lshels Aug. 15-Sept . 15 1-2 inch 

) ),-1 -3 bushels I Aug. 15-Sept. 15 I 1-2 inch 

10-1.") PQ ~ l ; lcl s I June I -Aug. 1 I ),-1 -1 inch 

~<2 bllshel 
1.') PO;Illc!s 

1 h·.lshel 
15 pound s 

By Jun e 1 

Aug . 15-Sept. 15 1 

1 ),-1 inch 

2 inches 

For :111 orchards . 

Little product ion when phm ted late. Substitute some othe r eO\'er crop if it 111l:st be 
sown after Jun e l. 

Littl e product ion wh en plrmted late. Substit ut e some oth er co\"er e fO]) if it m~;st be 
sown after June 1. 

Seed so met imes h a rd to locat e. 

Usa,hle wh en wet conditions prenlil in e:1 rly spring which prevent regllilLr cover (TOp 
pract ice" 

Summer annu:11- will not li\"e ove r winter. 

Seed generally aYail able. 

Genera lly worl.;:s better if sO\\'n with rye or wheat . 

Summer annu al- will not l.ive over winter . 

C:1n h e used \\'here seed is locftlly ava,ilable. 

Competes serio usly \vith trees for moist ure when pl:1nted at these dat es . 

Little produ ct ion can b e expected when pl:1n ted h1t e. 

P erh:1ps t he mostly widely used of the annual coyers. 
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The cuyer crop system has n o place in the managem ent of young 
orchards. Even in hearing orchards. many grO\,"e rs favor the sod co ,"Cr 
o r alternate middle m et hod because of the expense of planting a cove:
crop (co~t of seed a nd seedbed preparation). the am ount uf protection 
it g ives . and the amount of organic lllatter prod uced . One uf the reasons 
for it s failure i:-o due to lat e planting. improper seedbed preparation. al1<1 
depth of planting. G r m,"ers are u sually ru shed ,,"ith oth er \\'o rk \\'ben 
it is tim e to plant the cover crop so they rush it in at tbe first oppor"
tune time" 

Clean Cultivation 

Clea n culti vation ,,"hich does not include systematic 111aintena nce 01 

organic m atte r is just as much a system of neglect in the o rch a rd as a 
~od cove r that is not prope rl y managed. o r lack of spray in g or pruning. 
~Iany gTO\,·e r s. espec iall y of peaches and cherries. continu e to clean cul 
tivate \,·ithout providing som e 11l eth od o f replen ishing the o rganic mat 
ter supply in the soil. 

Organ ic matter decay I S esse n tia lly a burning process. carr ied ou t 
hy the soil o rgani sm s . and lik e a ny hurning process. the g reate r th e 
supply of a ir. the 1l1Ore rap id ,,·ill be t he burning a nd the more CJuickly 
, ,"ill the urganic matt e r disappear. This exp la in s ",hy cultivation tends 
t o in crease the rate uf o rgani c matte r decompos itio n in the top soil 
and cmphas izes the importance of a minilllu111 of cultivation. especia ll y 
un the light er so il s \\·h e re peaches and cherr ies are generally grO\\"11. 

Clean culti,·ation. in addition to speed ing up the processes by which 
o rganic matter is lost from the so il. also inc r eases the soil losses from 
e r os ion by seve ral ti1l1es. This system of so il managem ent. \\'b en n eces 
sa ry. should in all cases- no exceptions- be followed by a cover crop 
in o rd e r to h e lp maintain the o rganic matt e r cont ent of the soil and 
to lesse 1l the da1lgcr from e ros ion during the fall. winter. and the ea rl y 
pa rt of the spring. During th e cultivation period the cover c rop sh ould 
not he thoroughly inco rporated int o the so il. .A. m o r e satisfactory 
method is tu et!lti"ate just en o ug h to kn ock do \\"n the g r o wth and have 
it as a trash,' lllulch on the surface (F ig. 10) . This syste1l1 is be ing 

. practiced very successfully hy many fruit gro,,·ers. 

Combination of Methods 

\\'hile the flve 111 et h oc1s (sod cover. Illulching. alternate lllidc1lc :-;. 
cover c rop. a1ld c lea n cultivat io n ) hav e been di scuss ed separately. C0111 -
hi nati ons ()f them a re us ec1 by o rchardi sts. For cxample. 1llulching 
under the trl'es can be u sed successfully ,,·ith any of the oth e r fUlli

methods. .-\s already desc ribed ( pages 20 to 25) the alternate middle 
and co\"cr crop methods ca n be u sed together. The cove r c rop 1I1 et hod 
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Fig . 10. Y Ollll g S01lr cherry orchard in w hich over-w int er cover of 1'ye and 'vetch 
has been " m opped-down" 1£sing trashy sy stem of cultivat io n. This is a very satisfactory 
1ne lhod co ntrollill g erosion in Ihe clean c1llt'ivated orcha'rd. 

and the clean cult ivat ion method are u ed together so g enerally t hat 

the two are often conside red a s one m ethod. Clean culti vat ion, cover 

crops, and mulching can all be used together. Thus, ome com binat ion s 

of these fiv e method may not only be more practical but provide a 

more effici ent soil managem ent in orchard than any one method alone. 

Erosion Control 

If t he bearing orchard has n ot been planted on t he contour little 

can be done in the way of mechanical pract ices to cont rol e rosion. If 
th e trees have been spaced w ide apart , it may be possible t o t e rrace 

the orchard alth oug h usually too many trees are lost to make it prac

t ical. In so m e cases som e of the cultivati on can be done across the 

slope w hich i of om e benefit . R oads can be r elocated if th ey are t he 

cause of o il losse and o f g ullie . The end s of the orchard wh ere till 

age machinery is turn ed gradually w ork low in places, causing wat er 

t o concentra t e a nd run, which eventually leads t o the development of 

g ull ies. Diver s ions can be bu ilt t. o take w ater out of the e chann e ls 

and fo rce it back t. o natural drainage-way s. 

The m os t effective eros ion control practice for the bearing orchard 
no t set on th e contour a re vege tative. Tn om e cases the orchard can 
be fe rtili zed and seeded t o a sod cover of bluegras or chewings fe cUe 
as already desc ri bed ( page 15 , F igs . llA and B ) . '.iV hcre thi s is not prac-

F ig . 118. JJ olI/1I1 0reli cy chen '. 
in clean c1titi7'ated orcha?'d. This 
g rowillg II car trec ill Fig.l1A . N 
tJrowth or prodll ct ion has been as 
as thai for t rcc ilL Fig. llA. 



F'ig.1J H. J11 O il I 'Ill ore ll cy cherry tree 
in clean c7i1li"l'a ted orchard. This h'ee is 
growiJlg Il car tree in Fig.llA . Neither 
growth or produ ction has been as good 
(IS that for trec in Fig. llA. 

Fig.llA . M oll tl1wrency cherry tree 
after eight years chewings fescue sod. 
G1'owth and production have been ver}' 
satisfactory. Compare w ith Fig. 11B. 
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Fiys. 12. / , /1 , C, Sfiowillil 7'ar iolls slayl's (If N osion III 11i(' orcli ard, I I ('(11'/.1' ste/,s 

arc Iloi laf?cll Iii corrl'Cl tliis cOlld itioll. 11i (' s(li/ (llId sill' (l' I"/1 ("( '('11 1110/1.1' /Ie /0 .1'1 for orefl(lrd 

/, lIr /,os('s. ( { ',s.n .. 1. elinlu) 

ticl!. all " 'atlT,,'(L\S s llOul 
w he r e t h (' rei sse r i Oll S e r 
\ \ 'here "'ater fo ll ows t he 
ill the orc hard is to be sa 

()n s ites that a r c espec 
s C HT e a n cl cI i ffi c ul t t () C () n 
ing orc hard in () rder t() S;.l\ 
SO lll C 01- the o ri gi nal t()p: 

u r<..- harcl t hat in c lu cles a ll t 
crO SlOll . So il 1llan age lll ell 
so il can he sta rt ed. In tll 

'Tars a 11 ("" producing 0 

pr()li tahle production indcl 

Fertilizer Practices 

S upplyillg plant Ilu tr ie 
fert ili zers . ,, 'hether In o rg 
(Ill ,, 'hich there is S01lle cliff 
(' \'cr. ther e is 1lluch ('-"p< 
<l,'a ilahle. and in 1ll any sect 
ca ll I)e prcc li clccl with C() Il S 

ferti li zer that trees r c</uil 
()f the SCJ il together I,·ith 
and t he assoc iated factors 
s uppl_"ing' 1)(J\,cr. 

\\ 'hilc fruit trc es ahsurl 
of \,hich arc esscnt ia l for 
of thc trees, llitr()gell is til 
sections of th e ll o rth erll ell 
l)(J r o ll. magncs iu 1ll. ca1c iu ll 
t ial t() al l pla1lt grcJldil an 
correct clcfic iencies, II ()" 
t hat s uppl_, ' suffic ient </uan 

It lllUSt hc recugnil':ed 
o f fe rtili z ing is essentiall 
with fic lcl c rop plants. 'fhi 
fruit tr ecs occupy the land 
ce ll t ury o r jonger . Th c ro' 
ex tcnsivc a ne! is found 111 

depth clependin g on t he kil 

Th e (Iu cst ioll often ar is 
the so il as a g ui dc to fe r! 
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ti ca l. ;tIl \\aU.T\\ay s s h o uld h c s h a p ed a nd sced ed ( page 13), 1n areas 

\\ ' h ere t.her e is s e ri o u s c r os io n. lllu lc hin g t.he e nt.ir e area is effect iv e, 

\\ Ih e r e \\ 'ate r fo l lows t h e t r ee r ows . mulch in g 1llay h e lp. hut ii t.he soil 

ill the o r c h ard is to he saYe( l. it lik e h ' \\ill h a\e t o h e see cl ed t o a soci 

CU\Tr, 

O n s ites that arc es p ec ially aclaptc(l to fruit production if e r OS l0 11 1S 

SC\'Cr(' a nd diffi c ult to con trol. itmClY he a cl v isah le to cl estroy t h e h ear 

ing orc harcl in o rcle r to sa \c the so il o r th e s it e (F igs , 12 :\. H. C) , \lVher e 

SO lll e o f the o ri ginal topsoil r e 1l1 a in s . pla ll S ca n h e 1llad e fo r a n c\\' 

urc hard t.hat in c lud es a ll the m eas ures and practices r eq uir e d t o co ntroi 

erOS io n , So il managc1llent. p ract ices to impr ove t h e producti\'ity o f t h e 

so il ca n h e s t a rt e d, In thi s m a nn e r the s it e ca n b e saved and in a fe\\ ' 

\cars a n c\\' producing o r c h a rd \\il l h e obta in ed t hat ca n b e k ept in 

j) r( )llta l)le 1)r() clll c ti( )11 ill(l c lillit.c'l,\ ·, 

Fertilizer Practices 

Supp lyin g plant nutri e n ts to iruit trees In t.hc f()rm ()f CO lll111 e r cial 

ic rtili ze r s . \\ ' h et h e r in organ ic u r in o rga ni c form. introduces a s ubj ec t. 

01l \\ ' hi c h there is som e di/Tc r e n cc oj u pini o n (Jl11ong fruit grc)\\ers, 1-1 0\\' 

c\'er, there is 11ll1ch expc rim e1lt.al c \' id e n ce and practi ca l exper ienc e 

CL \'a ilahle . a nd ill m a n,\ ' sect io n s t.he r es ult. s of th e applicat. iun of fert.ilizer 

can he preclicted \\' it.h con s id e r ahle ce rtain ty, O b\' io u s ly. th e a m u un t. o f 

fcrt ili n' r that trees r cc luir e d e p e nd s has ica lly o n th e inh erent Ferti lity 

of the so il t.oget h er wit. h the act i\' i ty or n o n act i \'it}, of soi l o rgall i sm~ 

and t h e assoc ia t ed facto r s o f so il te mp e rat ur e . aerat ion. a nd moi st llr e 

s upplying P()\\"('r. 

\\ ' hile fruit t.re es ahsurh [ r Oll] the su il a 1lumbe r of cle m ents. severa l 

of \\h ich ar c c s scnt ia l for the lllain tena n cc of grmdb and fruit.fulne:") s 

of t il e tr(:'(:'s. nitroge n is the e le111e n l 1110st \\ iclc ly ll sed in 1l1 0St orc h a r d 

s ections of the north e rn Ln itcd Sta t es, "-I in e r a l e lelllents s 11 c h as p otash , 

h0 1' on . 1llagn es iu 1ll. calci u1ll , su lfur . phosphorus. a nd o th ers. are essen

t. ia l to a ll plant grO\dh and need to he ac lded in s u ffic ie nt quantities t.c ) 

correct. deficicncies, Il m\"('ve r. icrt ili zc r n cc(l n ot bc added tu so il s 

t h at s upply s u filc ie n t. (Iu a nli t ies o i 111in e r a l nu trients for th e trees, 

It lllUSt. he recognized ill dealing \\ i t ll f ruit tr ees t hat the pr ohl elll 

off e r til i z ill g is e sse n t i a 11 .\ d i IT cr c n t fr 0 111 t h at p l' C sen ted in de a lin g 
\\ ' i thfle lcl c r op plants, This is pa rti c ul a rl y t.rue h eca u se o f the fact t h at. 

frui t. trees occ upy t h e lanel ior lo ng peri o d s o f time. a clu a rt. e r to a h al f 
ce ll t 1..1 l' Y 0 l' Ion gel' , Th e r 0 () t S Y s t e 111, U n el e r Fa \. () l' a b 1 e c () n d i t io n s . i s \'C' r y 

e;-;te n s ive and is fo und in th e s ubs o il as wel l as th e surface su il. th e.: 

d e pth depencling o n the kind o f tree and the c haract e r o f th e so il. 

Th e q u es ti on often arises as t u th(:' imp u r ta nc e of c h e mi ca l tests oi 

the so il as a g uid e t o fert ili ze r pract ices . \\ ' hilc s u c hillforlllali o n IS 
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helpful it rarely follows that such tes ts provide a reliable guide. The 
major difficulty comes in securing a sample that adequately represent. s 
the huge volume of oil exploited by the root ystem. Fruit growers 
frequently want informat.ion rega rding t.he fert ility of their soil and 
have been hopeful that t he "quick tests" that have been devised for the 
different elements would provide the answers. However, there seem.' 
to be no reliable substitu te for fie ld trials and the interpretation of the 
appearance a nd behavior of the t feC's . 

No generali zation can be made r egarding t he fertilization of or
chards. As pointed out previously, the inher ent fertility of the soil , 
and the cultural practices and methods used determine the need for 
additional nutrients. Also . if in sect s and diseases a re abundant, or the 
soil is poorly drained, it mak es little difference what kind of fert ilizers 
are used. since a positive response from them is unlikely. It then be 
comes a quest ion of w hat lim iting factors exist under a g iven condition. 
Even t houg h soil conditions are favo rable, n it rogen and moisture are 
more likely to be limiting in orchards than other factors. The need 
for fertilizers or manures may be judged by the orchardist from the 
color and size of the leaves, t he length and diameter of shoots, and 
yield of fruit . 
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