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Summary

1. CTVI' production nil reccntly cleared apple orchard land j" likely
to he poor dlte to :1t::cullllllation 01 toxic ,pra\" materia\" and
l""camc 01 punr phy:.ical condition 01 the soil, the"e condition"
arc eSI"lt."Ciall~ lad in and ncar former tree locatiolb.

2. Such land can he T(·clainu.'"<1 mll"t quickly' and t.."Conrlluically hy
liheral u'e IIi harm'ard nl3.Tlure and h\" ~rowing nOlllegmlle
co\"er crop, jor one "or more year'_ "

3. The he"t co\er crop" ior thb JKITJ>o"e arc winter r~ e 'et.."fled in
the fall and tUTll(.'d uuder the iollowing "pring, and Sudan ~ra""

,,('t.,"<lcd in ~Iay and tlIT1wd under in lat .... ,ummer.

4. \rhcn the c()\'er crops no long-er aTt~ "tumed materially. Ihually
within 1 tH 4 \'Car". m("'t trt:e fmits and ,mall frni",. and "C\'
eral n:getable" and field CrOjh. can he grown proiitahly.

$, Oi the row crop" comlllon 10 Idaho. potat()Cs and ~lIgar h....cts
Ihually arc the first thai can he grown ".1.ti"iactorily. \\'ilh
furthcr :.Oil imprm'cment. carrol'>. radi"he". turnip", nllabag-as.
and leuuce. hoth ior market and set..'{1 production. and fJniOlh
for "ecd. can he g-rowll.

6. Lcg-umc croJls. such a" aHalia, clo\"er:>, bean". and pc~ usually
arc un".1.ti"faclOn 011 the"e soil" until;; \"cars or longer after
the trecs ha\"e 1K:~1I remo\'ed. .



Crops and Cultural Practices on Former
Apple Orchard Land

Introduction

I T ha.. been the experience of fruit g-rowcr:. of the Pacific N"orthwe~t

that s()il~ f rOIll which matufC apple orchard:. have been r('mcwed rc
ceutlr arc poorly !'uih:d for the productioll of loost crops. Fnti! trcc:-- and
lolllaU fruits planll.'fl 011 ~lIch >,()Ib often are ,"cry unthrifty. :\Inst n~g:c

lahk~ and many fidd ('rop~ either fail to ~\1r\'i\·e or make ...neh poor
g-rowth a .. III he unprc,filahlc.

Thc-.(· old orchard land .. n:prc..cnt a hig"h capital inn::-.tTllI::ll\ per acre.
III m;\l1\ ('a..c.. the," eOIl"lillilC the -.(11(' source of income of the owner or
up(·rato~. It i .. cxj)C(licllt. therefort.'. that thc~' be reclaimed as <Iuiddy as
J>tlssihle and made "1I;lahll: for the »wductioll of crops of a hig-h peT acre
"aim'..\!thollg-h there is normally a g-radual improH'll1ellt in the,.,e ,.oils
a,., lillie ~()C,., Oil. fannint:r operation,., may lM: unprofitable for a 1lIlml>cr of
~ear,., lin Ie,.,., special cultural pra~-tice,., or cTOpping sy:.lems arc cmployed"

H.eportL>d in Ihi,., hullelin arc the rc-.ult-. of ohsen'ations and expl'ri
menh CI)ll<!u("tl'(l ill Idaho O\-er a p\'Tiod oi 6 years 10 detem\ille the cultural
praclice" and cropping" ...}.,tems Ihat will IllOSt quickly and rt"ollomically
rehahilitatc thc,.,e ,.,oils.

Review of Literature

\11 of the f<1('lor" th:u Illa\ contrihute 10 the harmful re"idual dTl'l.:t-.
of old apple (lrchanl,., 011 succt,'~clin~ ("fOp'" have 1101 heen clearly eslahlishl'd.
There i,., e\-ic!c:lwc that the-.c etTl"l,:t-. are due in a large mea,.,urc to aceulllll
latinll of toxic amt1tllll,., of ar!'enlc in the :"oil a .. a re~ult of prolong-eel the
of arsellical in,.,ectil·ide.... whidl have Ill'en employed ill larg-e quantities ill
most apple on"hare)., of the XOT\hw(·"t. L"ndouhtedly the ,..ituatioll i..
a~a.:ra\·atl'd hy 11K' llC10I' physi("al ("0I1(litiol\ of the soil followil1g" Ihe remo\'al
oi larg'e Ire('s, ami po":.ihly hy a deficiency of "'oil nulrient ....

Verner (6) reported that tree fruils. ~mall fruits. and \"eg'elahles of
mrious kinds were affc('led ach-ersc!r hy Ihe soil 011 n:("clllly cleared apple
urchard land ill S!luthwc,.,tcrn Idaho, and that Ihe deleterious ellL'l.:IS wcre
l110sl pn111oum"ed in Iho.: ill1mediate vicinity of Ihe orlg-i11al tree IOfalions.
SlLyclcr (.f) t!e"'lTilx:d a 11l111lher of cases In the Yakima and \\lena!chee
valleys of \\'a"hill1,:"ton ill whirh failure or inditTcrClIl results atten<led
eHorts 10 re-eslahlish fr\lillrees on old apple orchard lam!. ~Iosl \'eg-etahlc
crops. and CO\'CI" crops !'Ouch as alfalfa and oats. also failed or made very
poor g-rowlh on SIKh soib. .\11 nops were milch IWlld'ilcd. and somc m;lde
moderately g-ood g-l'Owth, following" lilX:l'al applicalions of harnyard manure.
Vim·cnt (7) f(Jlllld that g-rowth of a l\l1l11IJC1' of small fmil and \'Cg"etable
crops was depressed most ~e\'crdy on Ihose soils frOI11 which orthanls
had been removed lllOSt recelltly. \\lhile se\"cral kinds of \'cgctablcs and
"mall fruits responded well on lanel from which trees had heen ro.:mo\'Ccl

13)
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7 years previously, results were less S<1.lisfactory where the tn..'es had becn
removed only 2 years or immediately prior to planting the test crops.

Vandecaveye, Horner, and Keaton (5), working with soils from apple
orchard laud that failed to prCKluce satisfactory cover crop growth follow
ing removal of old trees. found that the tipper 6 inches of these soils con
tained from 4.5 to 12.5 p.p.lll. of readily soluble arscnic as As:O" Soil from
a nearby field without an orchard history contained onl)' a trace of arsenic,
indicating that the rather large accumulations in the orchard soils were
not natural deposits but probably spray residues. Under field conditions
the growth of alfalfa and harley were in ill\'crse proportion to the amount
of soluble arsenic present, When this exceeded 2 p,p.m. in the uppcr 6
inches of soil. crop growth was noticeably impaired, When it cxceeded
3 p,p.m, severe dama~e or death of the crops occurred. ~Iorris and Swingle
(3) obsen'ed wide differences in thc arsenic tolerance of different plant
specie!;. Beal1~ and cucumbers werc c~pecially scn,..iti\'c whilc cereal'l and
~rasses appeared somewhat resistant.

Craft'l and Rosenfels (2), working with 80 soils of California. f(lund
arsenic toxicity to plants most !ie\'ere in sandy types of !'>Oil ami lea'lt se\'ere
in hea\"}" clays, Natural leaching of the soil reduced toxicity through the
removal of soluble arsenic.

Xo comprehensive study of the effects of arsenic-contaminated s(lils
011 arsenic toxicit\ of food plant,; has yet been reportl-d in the literature,
.\ccording to Willianh and \"hetslOne (8). "Soils contamiuated with
arsenic may, in some cases, produce \'egetation of higher ar-.cnic content
than that found in any natural soil. Ilo\\'e\'er. in general it appears that
plant g-rowth is limited by the presence of arsenic in soils before injllTiotHi
quantities arc absorbed." These author..:., as well a,.. Vandecaveye, rt ai,
(5), found a greater concentration of arsenic in the roots of plants than
in the tops. Vandecaveye. ct 01., report \'alues of 10.01 to 17.50 p.p.m, of
}\5203 in the tops of harle)' plants rrom heavily rontamillated ,..oils, and
from 788 to 1640 p.p,m. in the rOOt,... Lead \\'a~ pre:;cnt in thl' rO(lt'l ill
amounts from 662.50 to 756 p.p.m.. but the tOp..:. contained only a trace
of lead,

Observations and Experiments in Idaho

The remo\'al in 1936 of q acres of mature apple orchard at the LTni
\'ersity of Idaho Branch Experiment Station ;"It Parnm afforded an
opportunity for a ~tl1dy of this prohlem. The trees ill thi'l orchard. which
were spaced 30 feel apart on the squitre system. were 22 years old and of
large sile for their :lg-e. The history of the orchard indicated that it had
l'lCtn heavily sprayed with arsenicals. and soil analnes bore oIl! thi:- con-
clusion. 1 •

In early I\pril, within a 1110nth after Ihe old trees were removed the
ground was plowed. disced. and leveled: and test plantinJ.:"s of different
kind~ and varieties of trcC' fmits. small fruits and \'cgetahles wcre ma(le.
Data resulting from these plantings have heen supplemented hy extcllsivC'
observations of results sccured by growers using a variety of crops and
cultural practices on land from which apple orchards had been rcmoved
from I month to 5 years pre\'iously.
l All chemiul .n.lyta or ..,,1. rrom tbil on:ba.d we'e made by lhe Department 01 Arrieultu••1

Cbclllill,y. UII;vc.-.ity of Iob-ho.



CROPS ON FORMER APPLE ORCHARD LAND ,
Experiments with Fruit Trees

Ten trees each of apple, swcet cherry, peach, apricot, and prunc were
planted in the exact locations of old trees in the original orchard. These
will be referred to as trees growing in old tree holes. Duplicate lots of
each of these kinds of trees were planted in the centers of squares fomled
by trees of the original orchard, and will be referred to as trees growing
betwccn fomler tree rows. A third lot of 10 apple trees planted in old
trcc holes were treated with a top dressing of one wheelbarrow load of
barnyard manure per tree, applied a few days after planting.

In Figure I are shown all of the young trees at the end of their first
growing season on old orchard land. Increases in trunk circumference of
these trees over 4-- to ().year period are shown in Table I. It is apparent
from this figure and these data that trees planted between former tree
rows made, for the most part, much better growth than those planted in the
old tree holes. The 10 apple trees planted in old tree holes with manure
added as a top dressing made con!'iderably ~lIer growth than lho5C planted
in old holes without manure.

Of the different kinds of fruit grown, apricots made the most s.atis-

Table l..---suounary or lrunk circumr~n« increments in (roil II"H:II planled On
fonner apple orchard land al Parma.

No. of Mun lrunk circumference incremenu
Kind yurs In centlmetel1l since planting Odds

of &ince Treu in old • I reet l)etu.oeen of
fruit planted tru holes former nee row, significance

1 .31 + .17 \,49 + .78 666:1
2 2.2 '" '6

,
" '" .4> H'J:I

3 " '" '14 10.0 '" .79 2H:1
Apple • lin '" 16\ 1~,3 '" 1.00 78:1, 14.0 '" 2.H 21.2 '" 1.154 78: 1

6 186 '" 1.70 27., '" 1.90 94:1

• \\ ..\ \ I
1 .. '" ,21 UO '" .28 9999:1

Sweet 2 .. '" .79 8.1 '" .<8 1999:1
Cherry 3 1" '" 2.• 17.0 '" .88 107:1

• 16.7 '" 2.8~ 24.8 '" 1.0-. 131:1, 277 '" 28~ 31,8 ± 118 8:1
6 3D '" 2,70 398 '" 2.10 8:1

I 13 '" .28 3.6 '" .l1 1999 I
Peach l 61 '" ." 99 ± .90 IHI

) 18.4 '" 1.36 22.2 '" 1.13 371

• 28.7 '" 1.76 33.8 '" 1.6L 371

1 3.2 '" 1.42 '8 '" 1.51 19991
Apricot l 11.3 '" .87 I ~.~ '" .66 191 1

3 1U '" 1.13 16.7 '" 1.03 !I
4 34.2 '" 1.20 38.2 '" 1.00 171

1 1.7 '" .H 3.' '" .22 9999 I
l 7.9 '" .66 IU '" .41 33311

Prune 3 17.0 '" 1.07 20.8 ± .42 47f 1
4 26.7 '" .92 29.3 '" ••• 107 I, 31.8 '" .63 34.7 '" .33 131 I
6 37.~ + .!! 38.~ + .37 121
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factory growth the first )'<':'Ir. Both peach 3ml pnmc tree:. made good
growth the fir", year ..... 111.'11 planted lK:lwcen former tree row"" hut weTe
",tunted ",,,,n:rc1y when planted in old Iree holes. Apple and ",wed ~hcrr}

trees made \-irtually no g-rowth the fir",! year in old tfLOC holes. whefe the)'
>.l•.-areely mOTe than n:111ainL'd ali\"e. \rhen planted between former tree
row" the",c tree", gCIlI.:rally made lltls.'lti~factor} growth and had an
ulIIhriftyappearance..\\ the end of the fourth growing season llKbt of
the apple and ",wee! cherr), tree.. slill were con"iderahly below an:ragc size
and vigor for trec", of their agc. All of the apricot and peach trees, and
all of the prune.. except tho..e ill old tfloe holes. wcrc an:rage or hcth:r in
,;jzc and \'igor at the end of the fOllrth year and would 1](' rLl,rardt..'(l a.. tree..
putentially l-apahh: of good c-onullt:reial production.

I<dative dillerence.. in size hetwccn trees planted in old tre(' hole.. and
tho",e planted hetween fomler tree row.. It;l\·c hecome 11::'5 t."3ch year (S('('
Tobit, I) . .\pp..·m:ntly. if the trec....nn-i\"c thc initial had effcl-t.. of till'
..oil in old tn:c hole... and tl¥'ir rootS cxtend illlo a soil hOri1.011 helow that
uf highcst ar..enic {·onl-c.·ntrati(.n. their -.uhscClllc11l growth approache.. th..,t
of the trcc", morc fa\'orahly 1(Il'ated.

Dc..pite this tcndcncy for the dilTcfCncc", between tree", plantl'1:l 111

dilTerent position.. to dimini ..h a .. thcy grow older. il is ad\"i ....,hlc to a\·oid
planting in old trcc hole.. if po.."ihll". Thl" mortality rate of tree.. the fir ..t
2 year.. aftcr planting wa.. greater in old trec holes tha.n hetwt..'l'll fOffner
trcc row,., 15 per l-elll and 4 !K·r l·Clll. re"I)t,.'Cti\"(~ly. in 50 trcc,., of all kind..
in cadI l-ategory, The only rl"(.·onh ~tlred on yield". gi\·en in Table 2,
,.,how{'"(1 that production of dlerries ill thcir ..ixth year, and of pnllll'S in
thcir fifth and ",ixth ycars. \\'crl" ",ignilicantly greater in tree" planted
between fOffllcr tn.'l' row" than in trec", g-rowing in old tree hole.., Fro.. t
destroyed the bloom 011 peach and apricot tree", in their third and fourth
year"" and the cxperimcllt with the'>t' trees had 10 be di,.;continucd at the
beginning of thc lifth year (Iue to (·rowdilll-{.

From these re..u!tS with tree fruit:-; it b c\'ident that. whatever the
factors lIIay be that contribute to thc depre>.sillg o.:ffe<:l of old appk orchard
soil on crop J,:"rowth, this ..:Ilect i.. 1110.. t pronounced in and near tho.: original
tro.:e location ... ,\naly..es uf soil ..amples taken from 1 to J fect from the
tnlllks of 10 of tho.: old treo.::. I>dorc the)' were removed showed an a\"erage
50111hk arsenic ("0111Cl1t of 16.6 1'.1'.111., as A ..~O:l' ill the tipper CJ indlCs of
lhis suit. 1\'11 !':l1uplc .. takcn frOI11 tho.: centers of squares formed b), the
original trecs cot1taincd an avcrage of 9.2 p.p.lll.

Table 2. Yield, of pruo"" and sw«,1 cherries planted on former apple oreh:.rd
bnd at Parnw.

Kind ~~e Mean yields in lb. Odds of
of Trees In 0," 'rree. between significance

fruit Trees tree holes former tree rows

Prunes •y'. 21.0 ± '.7 67.0 ± !.7 9999:1

Prunes 6 y'. 109.0 ± 7.• 173.0 ± 10.0 9999:1

S"'·cet 6 y'. 84 ± 22 11.7 ± ,.• 30:1
Cherries
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Remo\al of the old orchard caused considerable disturbance of the soil
close to where the trees had siood. As large roots were pulled Ollt subsoil
became mixed with !>urface soil. Air pockets and large lumps of compact
soil remained c\-cn after plowing, discing, and levelling. This physical
condition of the soil probably contributed to the poor growth of tree::>
planted in the old Irel: holes. The poor growth of these tree::. also migln
be due in pari to the erIect of the original trees on soil fertility. Each of
lhe::;c would tend to illllx')\-crish Ihe soil most severely close to where the tree
stood, as it is there that root:. \\'ould have been present for the longest time.
.\[orcO\<:r, according to HeckcnlJach and Gourley (lJ. Ihe greatest concen
tration of TOOt:. in applc tn:cs, per unit volume of Mlil, i,> to I>e found clOSt:
to the trunk.

Experiments with Small Fruits
Small fruits plalltl'tllllllllooiatd) after Ttlllo\al of the old apple orchard

in IqJ(j indudl-d l.atham and Xcwburgh red ra."pl>erries; Cumocrland
black raspberrie,>; Youngberrie,,; Eldorado blackberries; Worden, Xia!."Ura,
and Concord grapes; and (~em, Blakemore, Dorsett, Fairfax, and lIoward
17 ~trawhcrrie... SOllie Illurtality was experienced in c"tablishing the,>t:
plant", cSIII,,"('ially the strawherries. This undoubtt.-dly was due in part to a
lack of water for irrigatiun for a week or more after planting, but residual
dTl'Cb of the old orchard abo certainly played a part in their failurc to
~uf\'i\"l·. In all ca'>\:s mortality ailer transplanting was higher, and sllb
~uellt growth of plan!'> that survi\-ed was poorer, in and ncar fonner tree
position,> than bctwI.'tn fonner tn:t: row". Grapes, blackberries, and dew·
bcrril:s made rl:asonably good growth and appeared nOnllal when planted
hetween the old trloe rows while red and black raspberries were noticeably
stuntl:d the I'irst year but seenll."d to reeo\'er and make normal growth the
~ol1d lear. Re,>uhs with strawberries were inconclusive. The mortality
ratc was high during tilt: first half of the growing season, but this was due
in pan, '\t least, to inadequate irrigation and damage by white grubs.
Plant" that sllT\ived wt:re vigorous, made good growth in the laller part of
the seasOn, and appeared nomml the second year.

The small fruit planting:; wen: expanded greally in the :;pring of 1937,
ulle year after rcmo\"al of the old orchard. The new plantings were estab
lished on soil that had been summer fallowed throughout the previolls year
in an effort to destroy weeds and to level the land. A large variety of red.
black, and purple cane raspberries, blackberries, dewberries, and grapes
were included in this planting, and all made good growth except close to old
tree holes where, in most instances, the plants were visibly but not seriously
:;tullted. The following year al1 of these plants were nearly normal ill
appearance and h:1\'c since been highly productive. Strawberries planted
the second year responded much like the first-year planting. Many plants
died early in the growing season but those that survived made good growth.
especially ill their second year.

Experiments with Vegetables
First experiments with vegetables were made in 1936. S~d of the

early planted crops was planted within a month following removal of the
old apple trees. These included onions, carrots, sweet corn, radishes, and
orach.
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As a result of this season's work rather definite statements can 1>c
made: (1) Satisfactory yields of none of these crops can be obtained when
planting is made so soon following remoyal of applc trces; (2) Carrots
were more satisfactory than onions in following apple trecs; and (3)
\Vhile the stand of onions was poor, better stands with a rcsulting increase
in yields were obtained from those rows which were distant from the tree
locations.

Fifteen rows of sweet corn were so planted that lhe middle row was
practically snperimposcd on an old lree row. Rows were 3 feet apart and
the hills 3 fecI apart in the rows. A her the corn had reached the tasseling
stage, the loc;nions of the old trees were \'ery apparent from the difference
in growth. From the low hills of not morc than a fcw inches in height in the
immediate proximity of the old trees. the plants increased to hcights
approaching 6 fed at mid-points between lhe former tree rows. A C0111

pvsite diagram of the ficld, showing the mcan heights of cross rows nUlll
bering from I to 80, is shown in Fig-ure 2. II will be notcd that in almost
every instance. the lowest points 011 the line correspond with the rows
intersecling or crossing the old tree hole. Furthermore, greatest heights
are practically mid-way hctween trCe rows. I~ecords other than height
wcre nol taken. I,'icld observations. however. indicate that yield records
would correlate rather definitely with height of plants.

Fairly good stands werc obtained in the radish and orach plantings.
Planls were vigorolls, and, for the most part, weri:: not as scyerely affected
as were carrots, onions, and sweet corn. As neither of these is an impor
tant crop, it is hardly worth while to more than mention them, although
growing radishes for secd purposes mighl be a possibility.

6

~1\ 'Iv
s ~ i-1

A
."\

, • 1\

"- 'Iv tJ~ "\,
~

,

0 ,. ,. >0 4. ~ •• ro ~

HILUS

Figure 2.-Average height of 15 rows of corn. the middle row of which
superimposed upon the location of an old tree row. The vertical lines show
locations of the old trees in relation to the length of the planting.
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In 1937, soil samples were taken from (a) old tree [ocation,., and (II)
point:> mid-way hetween points where trcl'S prcviou"ly had IlCell. Both soils
were ~tlpplCmCllIC(l with (Jfg'anic material. such a" "heep manure. peat 1110$'>,
and "trail'. ami inorJ.:::lnic ('OllllIlCrcial fertilizers. Thc"e mixtllf('s then \\'('rc
used in pol cultures in the grccnhOlbc. Pencil Pod Black \rax hean.. W('f('

grown in them as indil'alors. Figure 3 shows ~rowth of hean" 011 SOllle
of the treatment" Il'>cd. \rhen: ammonium sulphate wa., u-.t.:d al the rate
of 200 !Joullds per acre, ~rowlh was greater on soil from the old tree hoh:,.,
than on the "oil di .. tant from them. ThaI this situation would he rcpcatl'd
in "l1hSCIIIll'1I1 cxpcri,m'Tlt" i ... doulllful. for in all oth~r treatment .... g"rI,wth
was superior ill liean pl;1I11 ... g"rowll on the "oil from hetweell the old trl'1,.·",.
It llIay he 'o(:cn al-..:, from th ..: fi~'llre that these ditT...·rell(·e... Il('lwl'ell plan....
g"roWll on the two soil ... were rather markcd.

•.' <
.0:

I

r

~--.l~--
FI!(ue 3 Bean. III old on'hard ">lk upper TO......011< from old tree hole" lower

ro..... -0,] from het ... cell tree ru...... Left to right: check-no trnuncnt: .heep manure
at r;lte of ~(J ton. ptcT ane. _hecp manure Jt roue of ~Il lUll' per aae.

\\'hile 110 experiments were condlll::tl::d with \'cgetahlcs 1>1l1):>equenl to
1937, a few o!J"erl'ation... h;\\"e beell made. For cxample. olle lidd of
carrot .... planted ill July on land ju... t reclaimed from an old orchard, showed
nery littk: ill etTecb. Although it was p01>siblc to pick out the locatiollS Ilf

the uld tree hoks, the area... atTcetcd were vcry ~Illall. l'otatvc~, whcn
plallted 011 land following- old orchards, "howed no innuellce of the prc\'iuus
tree pl;t1Jtillg-~. Thi" is ill ag"t"lxlllem with thc observations made by
Vill l:l'lll (7).

There are g"o()(1 i1\(li(ations that some of the vinc crop~, notably water
melons and Illllsklllo.'lulls, arc not atTected noticeably for having" fullowcd
apple trcc~. Both of the:>e crups were included in the pfOg-ram during" 1LJ3()
ami 1937. Ville gTowth was normal, yields werc good, and the quality of
the fruits was satisfactury. Disease is a factor in production of these
crops in this ~ectioll and .should be cQnsidt:Ted in laying out a n:gctahle
program,
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!ecd.
t9l8.

Since 1930. the year in whkh the Parma land was reclaimed frolll
old orchard. rCg'ular and hea\'y appli('ations of h.unyard manurc have heell
madc. _\pproximatel} half of the original orchard has l~cn uscd for
vcgetahlc and \eg-etahlc ~(.'\..'(I crop~. Fir:.t of thcse crop:. to he planted wa..
lettnce. which wa", !'>c('ded during' the fint week of .\ugu:.-t 1936. ),1:l.1lure.
at the rate of 10 tun:. IX'r acrc. had lx:en appli(,''(\ to one-half of the land
lIming .\pril 1936. In making plalllings. the old trL'C locations werc
a,·oided. For the mOst I)<lrl, the..e planting'1> were "'uccc.... ful. Leai lettuce
and co" lettucc were espl..'t'ially g'ood. (~enerally ..peaking. the ~reate.,t

difficulty 10 he encoml1ert.,d in a pra(·tin.· (If thi,.. 'o('Tl i" in prep..1.ration of a
suitable :.eedl~d for the crop. This is tnle nen where mallurc has lll'cll
uS('{1 if plantings are to he made so soon after trl..'C rClllO\'al.

In addition hI the..e cr()p~. grown
more or Ie"" for truck pUf)()!'>e,...
\'eg-dahle sl..'Cd crops were g-rowll for
han·c..t dllrill~ the "Ullllllcr of IIJ..~~.
Thc~c indu<1l'(l carmt... rtltahag-a..
I inn,lving p..uh of hoth 1C),37 ami
1938) and radishc". .h pre\'ioll..ly
noted. sL'\..'(1 :.lock of ('arrot" grown
during: lhe laller part oi Iq37
..h<JWl..'(! H'ry ..light III dTt'l.:t..; for
ha\'ing followed the apple trec...
Fi!."llre", 4 allli .5 ..how radi ..h ami
rutaha!-... growll for ~ced. \\·hih.'
Tlltall.1.g-a planting- wa.. not extcn~i\'e.

the yield wa~ eX\'cptiona]]y heavy
approximately .1.OOCl pOllncl~ per
acre. S\'\'cral rem',.. (If T:ldi~h ~cLd

were inc!m!t'(1 in the plantil1g' and
here the :..\'('d "ielll W:I:.. ill exc<'ss (If
the a\'cT:lg'c 'for ('olluller('ial ~eed
fields. ~Iallure was applied to this
land in 1936 at the ratc of I.; t()n~

per :lcre.
This same :lrca was u:..cd for lct

Iilce triab ag'ain ill 1939 and 1940. In the meantime more manure had
heen ad<led. It can Ix' ~eell frOIll Fig-urc Co that a \'ery uniform and !'>:ltis
fil(·tory crop wa:.. ohtained in 1\)40. fom years aft..::r the apple trees had
heell remo\·ed. The condition was prartiGllly the ",ame in 19.W.

lu addition to the lettuce planting's !loted ahove sced crops of turnip.s.
onions, carrots. and oth ..... r miscellaneous \'cg'etahlcs have hl.'ell grown with
Ollt making" ally etTort to anlid old trce )OGllion". III all ca~c~. barnyar<l
manure has heen libl'r:ll1y applicd. Xo dc1etcriom results hal'c heen
encountered in atlclIIJlIS madc to grow these crops dnring tho.: pa:..t three
or four s..::a:..ons.

Experiments with Cover Crops
The experiellce of most alJplo.: growers in Idaho has shown that a pro

gram of co\'er cropping for a paiod of I to 3 years is the most helpful and
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l.-''':Vllvmical mealh of r~ru)\ :uiug' "Id apple urchan.l land. ('0\ cr crt)p~

grown l:Xpt:ril1lClltilll~ "11 old ordlard land al the Parma Hrallch Statiun
include winter fle. Sudan gra"... Kentucky LIt1\:gra"". alfalia. allnual and
biennial !>wCCI do\cr~, winter \etch, soybeans. and .\uslrian winter pea ...

>
.. & .'

Fiiure 6.-Hud lettuce variety tria.l, Parma Branch Station, 1940.
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All of these crops except Au~trian winter peas were planted in a mature
apple orchard 2 y('ar~ I>cfore the trees were n:movL-d. The~e crops were
affecled by dCl\~e shade and trcc competition as well a~ uy ar:;enical re~idue~
in the soil. Under these colldition~ Sudan gTa"" was the only croJl that
made satisfactory grvwth (Su Fiyllr., iJ. (~rowth of thi~ crop has Ix-ell
good both under th... "hade and cOl11vctition of a mature orchard and 011
land newly c1('an.'(1 of orchard. Rye. sown either as a fall or ~prillg crop
shortly after removal of tree". also ha" pron>d sali~factory.

Figure '.-Sudan grau growing In mature :apple orchard at Parma. The sod
between the tree rows had an a~'erage ar-en;c content of 92 p.p.m. a.; .... '~.()3 III Ihe
surface 6 Inches. Sudan ilra& I' an esccl1cnl co'·er nop for reda;mmg ..~eOlc·con·
taminated soils after apple treu h;l~" bern rcmo,ed

All of lhe"e CO\,er crvp~ w1l1::11 planted aitl::r the tree" had Ueetl relllv\,t:tl
have shown a dec.idedly poorer "tand of plant~ and w...ak... r gruwth in the
vicinity of old tree hole~ than in the areas betwCl::ll funner trec row~ (S.·.·
CQver ililtslratioll). The nOlllegul11e~ have in all cases been ~upcrior tv the
legumes when plantcd "hortly after tree removal. .\ high mortality of
seedlings seem~ to be tbe greatest obstacle in establishing the legumes.
\Vith the e.xception of soybeans and Al1~triall winter peas, legume plants
that survived long enough to develop a root ~y~telll sufficielll to extend
below the ZOlll:: of highest concentration of ar~Cllic (abollt the upper 6
inches of soil) usually made good growth.

The longer the lalld had been cleared the octter thc grvwth of all covcr
crops. Excellent growth was obtained with vetch, alfalfa, and annual and
biennial sweet clovers planted 4 years and 5 years after the trees were
removed at Parma. By the time legumes will make good growth, however,
other crops will do likewise and further cover cropping to rebuild the soil
is not nec.essary.

Recommendations to Growers
\Vhen large trees are uprooted in the process of removing :1 mature

orchard the soil is left in very bad condition. The ground is uneven, there
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are large holes where the trees 5100d, and Iree roots. old alfalfa crowns and
dehris from weells and ..·o\'er ("fOps i11lerfcre wilh pluwing- and fitting of Ihe
soi1. Before a satisfa"'lory sl:ed hed can be prl:parl:d for planting- row
crops it ll:-.ually is lle(·6:-.ary that the soil Ix; worked se\'eral tim6. wilh all
oppurlllllily \II ~lIh: hel\\·t.1,:11 o\)I;ratiolls, I~ow ("fOps. thncfore, as sh(,wn
in Ihe",e eXI)l;rill1ellls, arc nOI likely 10 Ix; satisiactory or profitahle the fir:-t
year, especially ii the orchard i,., 1101 reIllO\"t.'l1 unlil shortly hdore ,.,pring
farming operation,., hej.{in. TR'e fnti'" might he e:-.tahli,.,hed wilh some
deg'rl:e of :-.uct·e,.,s the first year hy a\·oidiTlj.:' the old tree hole:-. in planling,
ami S(J!lle ~mall fruit:. might prm'e f,tirly salisfa(·tory. L',..ually. howt:\er,
the he:-I prol:ellnre i,., to de\'{J!I; at least thl: fir"t year 10 improving' Ihe
mndition IIf the soil hy Ihe llt.'CI:S-..;uy pluwing. di-.('ing', and 1c\'elling
operation:-, and hy d6troying woo1:- and huilding' lip 'hI: soil org-ani('
m,ttkr.

The following' pral·til·t.'s art.' rt.'(·olllmellde<1 for hring-ing' 1Ill'...... old
ofl'hard land,., hack III prolilahk produ(·,iull.

Planting Cover Crops

,\:- ..... '011 a,., l)(h~i"lc aftt.T the tl'L""S have heen pulled. plllw Ihe land.
remu\,e a:-. m;lI1y 1ft"· fI)(lt,.. a~ I'o:-:-ihle. ami harrow and Aoat the land in
""\eral dilTerent dirt.,,:tiolh in urder to Ic\-c1 it. Ii the Irel:s art' remO\'t.'(1
:-honly after h:U\'6t the ~oil h,;lS an opporlunily 10 ,eltlc I'\er winll:r,
making- a finner set.'<1 IIcd l)I;fore ,..pring planting. I i the soil call he pre
p;trl:c1 for early "'pring' planlillg'. rYI: ,..hould I~ ,:,OWIl OIl a ratl: of 90 p()ulld~
p(:r ane. Thl:- :-hol.lld he plowed under or di",'ed when Ihl: he...d, hegin
to form. and "hould he followl'<I IIy Sudan g-ra:-.s sown al a rate of 2S
pound,.. 1)(:1' acre 01:- ..... 'on a~ a ,..uilable St'edlJt.'l1 (·...11 1)1; eSlahli~hed. Sudan
gra~,., may he plaute<1 :1:-. latl: a:'i Ihe middle oi July, hut earlil:r planting' i:-.
tu he preh·rred. Thi~ crop i~ tUfIll'd under in I:arly fall. prcferahl) I~fore
fflht. the g'fOun<l ag-ain i~ lilll:c! for ~I:l'lling' and plallll'd with winll'l' r..\l'.
The rye should Ix; worke<1 into thl: :-oil I:ady thl: following :-.pring-. or 110t
Iatcr than the time hl:ad" hegin to form.

Shoul\l tile land !lot he in :-.uitahk condition for the lirsl :-('(.'lling' (If a
cO\er crop untillatl: :-pring, Sudan g'ra:-:'i shol.11(1 I~ sown fir,..t ralll.l'r than
rye, Thi~ crop may he plalltl:d any time after dang'l:r of fro:-.t is pa~1.
\\'il1tn rYI: :-hould fullow in early autl.1lnn as recommended ahuve.

It is l"e('og-llized thaI thl: sel'(ling" of two or three cover crolh in a year
i.. a costly prog'ral11, hilt il nll1:'>t be rememben:d that any prog'ral11 for
refittillg the,.,e Soils lleces:-arily will III: expen~ive. Thl:l"e is I:vidence that
these soils ran he redail11ed simpl,)" II,}" lelling- \'0111111(:1:1' \\'I:eds grow for
5 or 6 years. This involves hut little expense, Iml lk·ithcr dOl:s any profit
accrlll: fromtht' lise of the land. The 1110St economiC:l1 program is one that
will returll thl: hUHI tu profitablo.: prodllction in a r('asonahly short time.

There arc a few in,.,ta1lces 011 recurd where it has sl:cllled profit:dJ1c 10
modify IIle COver cropping" 5ptel11 recollllllended al)(J\'e by pl:nnilling- eilhN
the rye or the Smlan g"rass to matnre, and harvesting a crop of sced. The
ripen(:d straw, whidt ~hOtlld be relurned to the soil, docs not br('ak down
so readily as the more ~uccillent, immature plants. The rate of decompo-
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"l1Ion of the :.tl";lW l'an be inlTca:.nl hy the addition of manure or other
nitrog-I:nolls fcrtilizer. \\"hl:thn or not ~(:(:d ~hould he han'e~ted from any
of the co\'cr croJl~ <1qX.'nds on a l1luuhcr of factors. I f the crop" are makinj.:"
g-ood growth. indil';lling that the IOxie eonditiol1 of thc soil i" not vcry
SCW'rl:, and if there i... a ready markct and g-ood price for the ~d, har
n:,.,ting thl: crop may hl' ;n"tilied. The main oh;ccti\'c of reclaiming thl:
soil as quickly as pos:-ihk "h01l1ll not he lo"t from sight. how{'\'cr.

Liheral applil'ations of h..,rnyard manure. (20 10 30 tons pcr acre). hoth
in conjlln(,tion with the cO\-l:r CfOppinl:" and aftn Gl:'>h crops again arc
plantl-c:l, will aid mate.:rially in bringing tht'sc soils hack to profitahle pw
duct ion. The lIumher of ycar" that "I1OlIld he de\"(ltoo to cme.:r crop" will
depcnd UPOII the am(lunt of ar-.enieal re"idlle in the -.oil. the amount of
n ....'nllre.: a\ailahlc for "uppll'me.:ntinl.:" the CO\'c,:r crop:-, and the kind:- of cro!>"
nhimatdy to he j.:"rtlWlI. I f the.: cO\·e.:r crop:'> arc not scnoll:-Iy slllnh.-c:1 the.:
first year. it i" IXI,,~ihle.: to attain a profitahle production of either potatue"
or ..ugar heelS the "enmd ye.:ar. So long a" the growth of rye and Sudan
gras:- i" :-I:riou..ly de.:pre:--.ed otl1<.'r ("fOpS arc unlikely to prove profllahle. In
such a l·a,.(' ('on'r cmppillg"" should he ('1.lIltinued for another year or two.

Planting Tree Fruits
Tn.'C iruit:- "llOuldnot he planted nlllil at Ica"l I year aiter the rcm,wal

of an apple orchard. .\ Il)n~cr intl'rva!. up 10 .) or ~ year:-. n....1.y he dl'~ir

ahle if the toxil' wnditioll of th~' soil. a:- illdil'all'(l hy o)\'er nop Krowth, i:
\'cry scvere.:. SOniC fruit". a" april:Ob. mig-ht he "d s..1.fdy the fir"t ,.pring
after tree rellll)\'al if they ean he plantwl between fonller tree.: row,.,. hut
this seldom i~ pos:-ibl(-' <lUI,' to the ditTcrence in "pacing of apple.. al1(l other
fmi\,.. Some tn'e:- nl'('c:-,.arily would 1)1: sct in or vcry do-.e to old tre.:e
hole:.. Bdore the on'hare! is pulled "el11i-pennanent :-takt'" "hould he dri\-en
along: the four sill ...... IOlllark the tree rows.;() that romler trl.....· !-,usitiuns l'an
he located whe.:n new Iree.::,> are.: plallted. If the new on'hard is to h,l\"e the
same "pacing as the old Olle.: all the new trl'C" l'an hl' plantl'll in the.: l'e.:nter"
of square.. formed II)' tree:- in the origillal planlillg'. If til(' :-pal'ing i" to be
g-reater or le~s than hefore, "<JIlII: of the Ill:W trees lll:l'e:-:-aril.r nllht 1M.: "et
ill or H'ry ncar former tree Jlositions.

By ha\"inJ.: thc...c former tree po~itions marked with stakl::-, spt.'i:ial
treatment Illay Ill' g-i\'ell Ihe trecs plantell in or llear them. The hole~ where
:->\11:11 trees are planted should he filled with soil hau\(:ll in fWIll a nearh)
til·ld where fruit Iret.':,> have lIut Ix:en g"fown previol\~ly. .\ lihe.:ral tup
drl:s:.lng- of harnyard manurc, covering- ahout a 3-foot radil1~ around thc
tree, ..hould he applied as soon as possihle after planting. This i~ cspecially
important for trees planted m'ar old tree hules, and is desirable fur all of
the trees if a "ullil"ient :'>npply of marHll'l: is availahle.

.\ l]lIc:-tion mar IJC raised a:,> to Ihe advisahility of rcplanting- appk t"e~'s

Oil old apple land. a .. thi:- would re!'oll1t in further huilding IlP of arsellir VII

soil aln:ady hl:a\"il)' nllltalllillat~d. 7\0 ohservations of the longo-time
dT~l'ts of ~\Ich a practice have l.H.:cll po:-~illle.

Planting Small Fruits
Small fruit". like trl:e frllib. "hOlllll not he plall1cd 011 old apple laml

fur at lca~t a year aftcr the trees arc relllowxl. alld a !ongl:r delay is desir-
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able. In addition to a program of cover cropping such as outlined above,
liberal applications of manllr~ (20 to 30 tons per acre) should precede the
planting of smal1 fruit:.. Crapes, blackberries, dewberries, and raspberries
probably can he cstahli~hcd sooner and more casily than strawberries.
Careful attention should be given to irrigation until the plams are well
established. ?\Iuch of their new TOOl growth in the first few weeks after
transplanting lllllst be made in the upper layers of soil where the arsenical
residues arc the greatc...t. I f the plants are brought slIccessfully through
this early period they will he able to extend their rOOb into deeper soil
WhCTC the 10-:1(" condition is Ie..... c;cvcrc.

Planting Vegetables

I. The sy~tC1l1 of covcr-("ropl)ing" already outlinC'd may well 1)(' used
I)('fore in..'lugur.tting" any sort 0 a \"(~getabte program. \Vhilc residual
dTt.'C"b nf "pray m<l.tt:rial .. lila) not be exhibitt"d in SOIll(' of the "cgetablc
crops, it ne\'l'rthc!c..... I" (·\'ident that the ph~-sical natnrC' of the orchard land
i... lIot condllci\'e to good cullmal practice:;:. f:eeding is difficult, irrigation
cannot be as ('\'cn a..; could he de...ired. 1I0r I1lo.1.) culti\'at;on ;mel weeding
proceed to the he"t advantage for the crop grown.

'1. \\'here 11l..1.nnrc is a\'ailable ill quantity. its usc is ..trongl} eooouraged.
Its application. a" rt.'C"Oll1ll1Cndeci for co\'('r crops will he of benefit to a
subsequent crop of \'cg-etables. 1f th(' CO\'er crop program mllst be dis.
comilllled. annual applications of from 10 to 15 tons of nlo.1.lIl1Te will be of
benefit. It "hould be pointed out, at the same time. Ihat large <tmounts of
organic rl'sidue in an l1nd«omposed condition will bring about an actual
nitrogen dcfieiel1(·}. This ma~' he corrected hy either waiting until the
organic matter ;..; d('('ompo"cd or hy adding !'OIllC forlll of an ;no~ani('
nitrogenous f('rtil;zer.

<
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Figure 8 -Fjeld buns on old apple or,hard land near Twin Falls. Bare aru in
,enter mark. former tree IO,"It'lon Or,hard removed 4 yUT! previously.
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3. If it is llecess.. ry to u!'e abandoned orchard land for vegetable
production. an effort should he made to select crops best adapted to the
condition. Potatoes. c.. rrot .... rutahagas, and probably Olher root nap..
SHch as radishes ..nd turnip~ arc among- those be~t suited to follow ..n old
orchard. There are likewise good possibilities for production of seed nops
of onions, carrOiS and certain other root vegetables. I f onion seed i~ to be
grown, it is better to obtain the hulbs from an outside source. It has been
shown from the cover crop studies that legumes do nOt establish themsch-es
satisfactorily on thi~ land. The same is true of the legume \'e~("tahle",
I>can" and pe..s not I>cillg suitahle for ll'-e following apple trees.

-t. Finally. it ...hould he borne in mind that time plays an important part
in lhe adaptahility of old orchard land to agriculturaluscs. Some system
of fallowing. or the lise of row crops which arc tolerant to conditions
following tree remo"al may he means of hringing the land hack into salis.
factory w.e for mO...1 \"('getahle croJl~.
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