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INTRINICHT N AND [ TTICATIRE RIVIEY
) . ~ ~ e S . P -1 g
The followins of srray scoredales recomuasded for contral) of

irsects and diseases releases over each acrae anmunts of paterin's
wirich may he aismifioant in thelir effects an a~lls, The ammrts

of gnma of tre m~re cormen materizie ar~Tied ench yeor rer acre

were cammted, btased on Mishican State 0n11le:e recsomuendntions

(17). Using the arie scheliie as an exan~le ard allawing six
trees envarare mer 10 sallans of gnrary trere contd he a total
relenge rer acre mer sens~cn of o4 pouads lead arsena‘e, 16 nviads
DT and 270 ranvdg gulfur, Gther array sctell’es have ¢nilad for
even more lend mraenate, Overlev (1R) carwites tre lead arsenate
in snme YWasrinston arghards as totaltixs Lan) nounda lead arsenate
neT aore over a 1Nevear mari~d, COtrhoer materiale are 4‘nz'uaded in
tre srrav recomuerdationz bvut gu2atities were nrot Included rece.

It can he rrosumed that wmlecg tre erray in~redlerts eva-orate,
underco crenical chanra, are remved wirh tha £ralt ) ar rerriin on
the trea {icge’f thevr will nltimatealy reach the s~17, vaen moed of
trat carriel on tie leaves will reazh tre snil sircae mazt nf tre
leaf fall remairs within the narchard,

Crin of the effecte ~f sn’fur is arnmarent from a stady of g1l
reasztioy within Mchican ororards, wiere tre errar schedin’es inclulle
sunlfor, Corsistently scil terts heneath these frult trees, 10 years
or mrre in efe, show hicher acldity than seils in adjzaceut lorrtions
hetween the treas, The 270 nouands of elemental solfur rer acre rer

vear wonld have & rotential acidity eanlvalent to £52 vounds
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nastome om the chewdcal egrivalent baaig, S211 reactisas have
frejuentiy been observed which varied from rF £,0 tetw2a2n trees to
velow pH 4.0 unler tre tree: in 1ane es*aczlisnel orchards,

1 rrimarily at effects cof the
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irsecticide lead arsenate, TRecause lead arsenata ras, since abiyul
1647, been largely or comnlcetely renlaced in many srray schedules
by UNT, serme of the investirsations incinded this lalter materlal,

~

Mary investigzaters have shown traet growih of piants 1s retard-
ed nn saoils in orchards where s—ray scihedules have incinded lead
araenate, tudies by Cverley (1€) in Vashirgzton orcrards weve
based on failure of cover crsns, Snyder (20) oheerved growth of a
nevw rianting of arnie ard rear trees on & site where old orchard
trees Lad been removed., COnly thoss trees planted in soll hauled in
were normal enl made satisfactery growth; other traes ard vezetables
failed, Vardecaveye et al (21) rerarted fallure of barley and
aifaifa following rexxval ¢f a 27 year oll orchard

Cation {4} reported partial fzilure of siicwberries cn the
gite of an 01d aprlie orchnrd In Terrlen Ceounty, Mickigno, Wilkin
tre area previously ccevered by each free, growtl wes greetly
retarded, Sail samples from the areas of good and roor growth were
analyzed fer content c¢f arsenic,* The arsenic cortent of seil fron
the area of noor strawterry growth wes 292,5 rarts per million

A9203 vhile in areas of normal growtl the contert vas €%.3 ~aris ver

—— et e = —— A~

* Annivees for arseric were pade by Dr, E, J, Zenne, Asricul-
[y « ]
turel Cremist, Micidiran Lgrie.ltural Fx-erinent Station, Zact
I ensir Eo
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rililian, At the time »f & sulsegnant vistt to this ald orerard
eite Svdar grass had been sown £s & caver cror, There vas a
roticezile Cdfference in grovwth in regmlariy sracel areas vrasumed
to corresnond wiih former aprle tree lncatirns, In *his case the
aralyaig for ersenic did nnt ghow & strikivs d4fference: the con-
terl In the »nror ¢rowih area was 220 ard in the Yetter ,rowth aree
102 rarts ver rdilion Asp0s,

Tnat it is the enion, not the caticn of lend arsevate which

o

reaults in ypoor growili has been gaite definitely eslarlicsred by
Cverley (18), In gre-nhovse exneriments fram one to five tons mer

cecre of Jead ersennte was rixed witl Falruse soll ard equivalent

gusntities of lezd as acetate an? nitrate catts, Alfalfa was
riarted and one ton of lead arsenate resulted in 68 rercent denth

cf a five rercent ctend. Tn contrast, lead acetate at one ten
resnlted in a 100 rercent grovih of & 100 percent stund end five
tovs cecrenced the stand to enty 7O rercernt, By ir ectic- sndium
ersenc.te and lead acetate inte neach trecs Linder {15) reaved Lot
darmare was from arsenic —- nnt the Tend,

In natural soile vlants do nnt rrow in tntal athsence of arreric,
Willians and Yhitestone (23) resnrt the arsenic content of a
reogralicelly wide range of solls revrerertins many creat «oi}
rrovrg,  Thew rervart the ratural cortent ranging frow 0.3 to nearly

Lo rerts rer ndilion arsenic as As, There secre ta te no ernsise

L

tent distritution of arseric In soil wiil rejerd te Jde.th in rrofile
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iztitude nar mrecipiiation, Rarely do solis reps comtain Tors
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than 72 vortg rer mitiion £¢

i
Favnrta of rlenl geovth vetarding effects atiriluted to 207

T

(dichloro-dirierel=tricklorcethare) were few, That this insepctia-

c'fe é~eq afect blalnzlcal re*ationsling in the snJY has teen
investisated, Jones (14) founl 4re nitrificatism, am orifica‘ion
ard sulfur exidizins nicroor-anisrs were not affectel 2t corcentre-

tirn of less tran C,]1 mercent DD {577) or 2705 neunds »aer acre,

Trere vas a retarlatirn at 1 percent, Trere was no injury i»
nitrnren fixins microorcanisms at eorncentratiosn of 1 nercen’. TDT
(507}, On tre other kard, Wilson {24) fourd ro effect on bacterial
ruorbers, annonificaticn ar pitrifyings bacteria at eoncentratinns of
g rorcent INT in enf3,  Smith (19) foind no inury to frewth nn tn
Loy wagrds rey sere. Aorienan () worled with concentrations of
10, 100 ard 1200 pounds TOT (?8%) ner acre woriked into the surface
two inctes of goil, ZEmergence of red clover, swaet clovsr ard
lestedeza vas only slishitly Jelaved and govhenn emercerce de.ared
sever davs, All srecies showed growvth inversely rrovortionsl ta
an~unt of DUT mived with snil, Iitlle adverse effect was ohserved
&t concerntraticns of less than 100 ?ounis’of LT »ar gcre, Some of
the confliiction in resuilts, rewirrted by various investirators, on
injurious effects nf LDT may be attrihutab’le to Jmruritiecs.,

Tﬁis stndy, in 1ts first phace, invoived the grevth of -lanis
or. e0il from the erea from which annle trees ked teen Tecentliy ro-

moved, the Berrien County, Michirsan erea referred to rreviougly.,



5
Thig wag foilrwed by invertizations of rviant provsrn in s~11s with
whieh Tad teen Irnontnarated measeved increnents of Jend arsenate;
also, in a slmliar way, DDT was inciuded 4o this yphase of the

investiration,
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All the plart srowth etudies vera conducted in 2 Vighi-an
State Collere gracnbouce &t East laneine, Miehizan, Soils vere
contained ir rurter twn gilazed earitenvare rots, VWaterins was with
diatilled water {rom the grecrloice stiil,

The inttial rnare cof the investigation Inweived the study cf
rlavt grovth in Hilisgdale sandy 1amm from a field in Berrien Cowrtyr,
Meriren, from which an &rvie orchard had been recertly reroved.

Tre snil wae screenel throust standard cne cuarier inch screen and
a rerrecentative samle wag tested a»d revarted es containirg 270
rnarte ver pillion total AsZOB. This wouid be eanivaient to 770
rarts ner rillion or 1540 rounds rer acre¥, in terms of lead
arserater*

This snil, which will be desiesncted in this »aner ag "orchard
anilM  was used alone and mixed wi‘h threes incremerts of uncrntanm-
inated Ochtemn lna~y sand, and the Uchtemn &lone, The sojl had teen
cnilected from the Frse lalke Gate Fecearch Farm of the Micriran
Derartnert of Corservaitfcn, screened end stccled in the Exreviment
Ctation 01l Sclence fleld lahcratnry, The sofle were gir dry end
corbined in avhand oneratad turtling mixer,

Ficht ¥kijarrarms of trese mixtures were nsed ner rot in two

series with three rerlications, ore smeries Yavins no fertili-~er

* In termer of 1vlow layer weigning 2,000,000 psunds,

-

xs P, TALCY



adiced and the other reveivirg enmercial fertiiizar carrying the
ranufacturers guarantee of tliree vercent by weigrt ritrocen (1),
12 percent rhngnhoric acid (F205) and 12 vercernt rotasr (Ko0);
this fertilizer was arrlied at a rate equivalent to 750 pounds rer

ecra, The fertilizer was added at the time tre e~ils were mixed,

Rean Flant Growth
Ench rot received 1,000 gracs of water on Tecenter 23, 1448,
Ten nevy besrs* were rlanied rer mot on Decerher 20 and later
thinred te five plants. On Fehrwwuy 26 the hearns wvere ¢'irrad cne
cnerter inch ehnve the enil surfare, and alr dried befrre weizghinge,
At the time of Fkarvesiing ohsecvaiiors were made ¢f bean root

nodulation,

To~ato Plarnt Growth
Cn lMarch 5 follawing the romrve] of bean vlarta, the same gnils
were worred to & denth of ebout four incles and one tomaio plant
vas cet in each rot, Yo additincnal fertilizer wes armlicé, The
tomatoes were rarvested after nreme of the fruits had rirnened, Thre
Trits were dried in a heated forced alr dryivgz oven bhefsre veiching,

and the weigrts were recnrded serarately from the vlant weichts,

Sidan Grass
Stoudiaz were exarded to Include trhe insecticide TUT in addi-
tinn to lead arserate, These naterials wvere nired at varirus rateas

vith two soils, Osktemn loary sard and Filladale earcy loazm.

* Phaseclus viisaris.,

£
<



Tne Cshtemn "oary sard was from the suie snurce as trat used in
the nrevinmus {nvestication, The Tiiisdaie sandy Jjoan was collected
fror the ¢n2lere farm and screered throurh a mechsirically onerated
cvlindrical one guarter inch sieve, In aidition to tre screening,
the soil wes systematically shovel ed-cver three ftimes before taking
it to the greenhmse, Fere the roll was rlaced on waxed rarer
covered greenhcuse benches for &ir dryvine hefore weiching,

Scils were weirhed into nurher two glazed eartherware nnts
nine ¥ilngerams air dry weight rer rnt, Stunderd snray grede leed

arsenate andé 50 4 Wetatie TDT were added at tre rates shown in Table

I,
T&TT
QUANTITIES CF LEAD ARSIUATET AITD DDT ¥IXID WITH SCOIL
Grans rer —ot, containirg Zguiva®ent rate mer acor

Yotertal rﬁmgalwwmaﬂﬁlMn_fxmﬁﬁﬂinwr&§®ld
lead arsenate ) 0 0

0.3 150

0.6 310

1.2 oo

2.4 1270
DT - 50% 0 )

(a3 78

0.6 150

1,2 Ginte!

2.4 enn

A1 1ots were fertilized vwith a mixture of amconiun siifale

and Ce’0=20 ccmmercial fertilizer at a raie eanivaliert o 80 rornls
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Bach vot of welgred scil was roured ontn the falric gide of &
square of c¢il clotr» in & trree inck laver and the materia’ or
raterials to te adrixed were scattered nriforr’ ¥ aver the sarface,

After an extensive hand stirine, t?e rixing rrocecs was cornrleted

v raisine and laverine succeesive’y the corners of the c¢loth in

such a ranner as to sublect tre e~il tn a roiary roiling action,
a‘ter which the snil was returnzd toa the »ot, Each treatmernt was
in tiree rerlications,

"ke crers gelented for vlantin were 3a0n0n orosc® to he
folloawed by serbears, Oudar Frass wes ce’e~ted hecrmuse it wns nre
ef the errre, the prowit of wrich Fadl heen obssrvel as belrgs
cderresiedl in the Rerrien County orchard adte Tield »ravione v ponse
+ i,-,_w;c.\," .

The mota wema geterad at rates of 800 srvacs ver mob of Oehicn
Tnziy sand and 1,000 srans for e Tilledale sariy loom,  Irlitial
mterirs of the air dry soil weg Fovertar 11, 1950 ard the Jodun
pracs geedad Woverher 17, An attat was muda to maistalax a stand
0f 12 piants rer mot, The rlants were cut at tha e211 curface
Patpunry R, 1261 at wiilch tiome wunny of the Tarser nlantg were in

flower, The r~rasa was a'r driad In tie creeuiiovca tefors weichinge,

After remnwal of tre SudAan zrass tha acils were Iosnannd in

leare var, Suiarcee,
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shtoup te welcht with yatar and sovrenns¥ o

~latal Thia crov was geieated for the reownae of oe-ic - Sorlher
ntrargrtiong of the effent of arzenic ans alen o7 D0T an Jee=iae
ANde ot tan, Trhe effect on growtn fs alen 1pevirtant glnce orl.eoas

neted ta una as reaen wiita, ard the inepacsdirs of oroanids

Ul
gl
)

t nf a~ii ig verorted ag an effective monr m: in redun-
toonpeeevnia toxieits (30), Twenty insanizted heana wece lhunted in
cnely mot anl weea later thiared to elght nlants rer rot,

TLen Flagering teran tha tlantg were reweved by cutoios ace
~eve the sntl zurfice, Tre tong wvere 2air dri=21 9~ | & sreon-
Lo roand weirned,

Tumedintely after ranovid of tone the prrfy warce meorss Ty
3

i evyiage tha g1 I-ta a Tnoge condition,  Thae roon orax o wridh
N . »~ = .-

Ple wig remnved and sently qeitotb:

e st osnil as moged

v

AT ownter natil enmiyy 511 owag renovzd Yo permit eanctiss Ad mainTen

wvomeniz,  Dann nednle wen cmintad, recard’ess of slee, Toora
o eoraed to he ranwhly s mzme size ranse of nedAntas ca oorwe vlond

v af tha larsap v iea kad mera tran nne, and ur to foor divia
«" 12 oor lotes, These Tnrcs wera irminved unless Ve Jivig!ow
Todraen them carricd well to thie bhace, in whieh prae it via covinteld

¢ e arate nndnie, The tatal muter of padutea mov

~

N

t
4 wog trenst tiot tF 03 gmetbad mishh Jeavn gom ne T an harn

. A - v

looge “rom “re ront Lo Teriin in tle sotll narecnsded, T naze




of two »ots which arvearel tn he renrezeniative with ves»zct Lo

nnd e frrmatisn, an intenzive evarinatim vwag mrile of the g1

ani esneriaily of the fine rootlets, Yo nadnles wara found,

i3

L
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Gravtn Rasranza o7 Y a-ta te S0t Hytures of
Varying Prevertiarng o 014 Owcrard Site and Yormai Soils

of th2 bhean grouts deta in Talle I1

-
o
120
w

ircreares in ¥ield throvgh increnging the mroe
rartion of nereal §711 in hnth the ferti'izad and unfarti*izad

series, The final incrveaent of novual snil to 100 rercernt failed
tn srow an inrreaze, however, in both series, This arrezars tn Tie
atirihntarle to a secendary influance on nlant srowths the varia

0
¥

cn

e

t{on in Tertildity Tevel of the two seils wh i3 irdicated by eri
tests, ¥ _Tkis difference is shoim in Table TT a-d rrachica’ly in
Firre 1 by the histar yie'd in the mixture cantainine 25 nercent
"orchard® cemrared with 100 rercen® normal soil, A-marently at
thig Tevel tha increacel fertiijty was mare heneficial to nlant
srwwin than the accowsanrine arsentne was detriwental, This irfin-
ence is nove rroneunzed oan the unferiiiized serles, a furtier
indisatisn of basic fertility diflerence,

The vield levels ars eenerally nirher in the fastijized tran
in the unfartilirsed series. The growth-derresei-as affect of the
arehard 8011 4s more parked 4n the unfertiijized series,

The srchard soil, as nentioned nreviously, cerntained 220

rer iliion of Aszﬂg. Thias is ezaiva ent to 770 varts »wer mi?linn

* 3031 testt Orciard entl - wY 5L D2 o 3 Irg, ol R - 168
The, ver peve, Oentend lowsy rand - T 5.1, ? - 27 1,“. snd K - 16
ihr, mer acre., (P ord F oextracted with 0,13 7 1107),
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FIGURE X . AMAVY BCAN GROWTH A4S T /S RARFFECTED
BY UVARV/AIG THE PROPORTIONS OF ARSEN/C -
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of lezd arse-ate ar 1440 rounds rer acre, COn the basis of this
calenlation the arsenic ernfent for each g2i]1 mixture is ghovm in
Tahles II and TII, There was arrarentlv a fair desres of tolerance
to arsenic at a corsentraticm of 300 vrundg lezd arsenale ejuivalent
rer acra, This differs scmewhat with the resn’ig of tre eyrerimont
in which lead arserate was labarat-vvemired with snil, data in
T2hle IV, in which growth denression was ntserved at the 157 rounds
N

rer acre level, Tre hicher toxicity resultire fron laboratery

7, Under coniitions

3

oArd ins may be due tn a difference in snlubilit
of glow accnmolatisn in soil unier field ecnditions 1t may hecoma
fixed and cornsequently less soTuble,

Trat trere i3 & wide ranse of arsenic eoclubllity is seurrested
by Nveriey (18) whn reroarts on sixteen VWashingtion orehard s-il

sam les & ranse of 356 tn 723 rarts mer million total araen’c and

i)

3.2 tn 35,5 narts »er million water solnvhle, Some tyme of araenic
fixation 1e fmlied, Aihert (2) rerorts a slow fixatirn of arsenic
in sandy so0ils of South Carnlirae and shows that iron 18 involved in
this actioan, Vincent (22) found that the growing of rve a=d plow-
ine it undar as a green ma~ure waz effective in redncing arsenic
toxicity, He attribntes this to the Increase of orcanic maibter,
Overley (18) found the additien of —eat ard also sunerm!'nsnhate
effective in reducing arsenic tovicity, This eorfirned similar
benefits from rhosshorus revortel ty Furd-Earrer (11), -¥ot all in-
vestisators arree on the effect of rhee~hormig on the 30Iubitity of

arsenic, Albert (2) rerorts that sumerrhosnhate increases arsenic



TARIE TII

A CTVEETNTY MITTTY TSTIATVATIMY ATy A nowrrTA A g Pav ey >
Lat u\JT OF VJKRXIAH'J PUSUUIRS Sibd 'P‘»l.\a‘\!-\g or A,’S..‘ c-C [AREE N RN | I 9]

ROTULL COTL ON TE ATR DRY WBIGHET CF TVMATOES,
WITH AYD WITEOUT VERPIIIIER

|
Jar |
Tupm | _ Soi2 Mxhre | Zovivalent
ter | Aracric | Warrnnl [Aesla rer A, Vire
" Tpounds T graus
oo feriilizer
2 100 0 1550 '

A 200 S -~ 13,6

O— - - —

nerc ent by weig

-
=
=
—t
| )
1

2

mp
\J R ] ".o )
A :
oSt A A0 Ynl 00

_1
j
!

)
\Lh
™

=\n
!
1z
1
i

[]

o

i

3

1.:- 3

Nt
’
|
|
\n
Y
|
1)
-4
. 1
}O\' a)
!
i
I
:

B

e

i red el |
oS RN

s
=

N
(]

21 )

TR R R RN NN N )

23 ! ol ! A2 B,6___22,3 _ 23,1
24 " " a 2b.n

EneT | e ik =, b >l

<5 3 75 a3 0

24 n [ ]

o 1] n 1

AR ¢ X o




soluhility,

Teqr gveoin phnrants

Lrliea, The navy beaniy, wlantad
Tezarhar 33, d*d not ga-rear (o e de'ared {n ererrence, Ty Janu-
ary 1L the secnrd leaves were we'l formed and there was ro a-~parant
dirfference in greowth, elthew between treatrante, prorortiong of
archard 8nil, or hetwean series, fartilized and unfer-tijrad, MThe
resnlts are shown in Plate T,

By Febrmary 1 tharea was a nnticeahle difrererce in orowih hee
tween treatments, The zrowth wag inversely provariional to the per-
comtaa of archard snll, Arvosr-ance of the btean nlunts at harvest
time 1s shown in Plates IT ard III,

acenmraryings the retardiaetim of rrowth there devalnnal a
wvater™ hrealinwn of the lowerahorne leavas of rTanrts in the hicter
rercenta-gs of orcrard antl, The bhreardoyn woetild snread over the
entire surface of a leaf within‘a day or twn, the leaf wouid drv,
althrh remaining green, and fall frem‘the'pkant. Resiieax tris
ne3t common svortom there wers tws tyres nf nracrezsive leaf
chloragis, one tre starting in the irtervelnal rerion ard the other
in a pattern of irresmiar hlotehine, Thesze are shown in FPlatees IIT
ard IV, In so far ar ressidle, the failen leavasg were ldentified
vith the nnts enntaining the nlarts from which thay fell and rre-
served. for facivsion with the rlarts at welshine,

As was rreviotsly mentioned, an nhgervation of tre hean rnote
for redotation was mede at the time the solls were being veworkal in

~re-aration for the rext manting —= trmatcex, There were several
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A, TUnfertilized.

B. Fertiiized with 3-12-12 at 750 pounds per acre,






PRROTIT OR

A, Unfertilized,

R, Fertilized with 3-12-12 at 750 nounds per acre,
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FTATS VI

TOMATO PLATTS GRPWTIVG TH OSETEM) 10AMY SAYD THREZATRD WITH LEAD
ADPTACD TN GOTAENTRLTTOCCR, IFFT T0 RIGHT, EQTTVAT LM
) 2500, 1762, £75 AND 0 POUNDS PER ACRE
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wiere Tt woauld show as & mhngatoaeey Sefisdancy gembar? ) Thers ig

certai~Yy an indicatisn that arseciec at hicher crnvontratdiong s

tozic tn tamntoes, viatever the natnre of the toxictity mar te,
Velean {(16) 1in discuasine the nazard of toxie arncenta of

arseninc in riants ventures trat thaore is 1it4le danrar of arsenic

camtent of vlants exceellngs the Federal! Security rpencv meximnm

tolerance of 3,6 warts yer million since xlants die trfare tils

corneatration g reschad In the tissguas, The Licuesi eontent le

£vd wis in enioam torg grovn en o s~i1 to which had beszn adfed

10
-

o) rounds lead arserate rer acre. The mnst stunted tomatre ~lant

3
+

]
"\‘

the ricture, Flale VI, grew in snil cerrcyping more tron thrce

times t¥is enncentrztion,

Gravth Gearnnza of Plantes to Mixtures of Ieud Arsenzte
and DOT with Uitledale Sundy Joam andl Oshtemo Taany lnad

Iead arsennte - Todng grocs,  Rach incremamt of lTeod arsenate

on Tilisdale egardy 1oam rave & sirnificant de-ression, cemrared

vith the comtral, in growth of Sndan srasg (Table IV and Fimare 3),
T-ere wan not the sa-e reiatiocnsnip in the Gshtemd Inamy sand series,
In tha latter case, trere was an increase in rjzant weizsht er-rroach-
ine gignificarce from t'e first increment of lend arsenste, and onty
the 1270 moands rer acre avrlication resalted in a sizmificant
crowth denrezgion indiecatine toxielty,

An exrianation of these results is mot imrediate’y anrarent,

First, trere is tic difference betwosn tha Tva onle In armesnt of
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FIGURE J. SUPAN GRASS GROWTH ABS (T IS AFFECTED
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Frovit,  Botl o wera seerided with what wag tioghl to Ye adequnte
arnnie of nutriente, yvet trle riect grovtl was much grealer, s an
averege, on tre Hilledale sandy leam than on the Oshteno leemy sand,
Secend, there was a ruch wider rance of toxicity resnonee to lead
arcerate with the Fillsdale than with the Ushtemo, o arsenic
resulted in five times mere growth and 1200 pcurds lead &arsernate
in orly one Lalf as ruch growth on the ¥i{lledale as on the Oshtemo,
There arreared to he no corre.aticn between soil reaction and
arsenlc toxicity, The s8iieht difference fourd in these soils,
Hillsdnle v¥ 5.4 and Cshtemo p 5,1, cculd hardiy be susrected as
causetive,

The lower yields, in generai, ovtained on the sand could be
attributed to the lower peneral productivity of this particuiar soil,

Possibly the decreaced range c¢f growth dermression on tle loary
sand resnlted from a freater rate of translocaticn of active
arsenic by s2lution or elutriation frem the urryer to the Jower ror—
tion of the sci) mase, the watering raving been from the top, This
would be in agrecrent witr ¥illiams and Whetstone (23) who belicve
arsenic would be leached in acid sandy soils, Tie silt arnd clay,
higrer in provortion in the sandy lozm, could have raintained a
toxic enncentration of active arsenic throuprhout its soil mass. It
Fas been shown (2) that 1t is the more nearly weter scluble froo-
tions of arsenic thut are toxic &nd that i1f roots ccan develon in
ereas free of active argenic the rlant growth will be more nenrly

normal (13). Greaves (S) &lso remorts 2 wide variaticn lLeiween



toetad and water aninile arcenle In wverione soila, M te gfiria

ntes smong otler fact~rn, t5 the "Lind" of sl withovb ensoesiiy

niove cefiritely tre s0il cusracteristieos invelwed,

The guecertihitit

LR

arreerent with Vincent (22) who incindes Sofan grass amonrs qrecn

arcire crors recormrerded for reclainirs arceric conisnlinzted sotlg,

~

The s13~ht increase $=n srowil of Jvdan grecg an Oshtens loar

gand, ohtaired with the firut Incravent of Jexd arsenata, miflt be

s

gierdTicant, Greswes (Q) revorig tiat hacierizl acti o is st

ted &t fron 60 to 100 —einda of arsenic, {nmrn 3t is deprvsed a2t

A0D poundy per acre, There ¢~mid be an as-ocieted benefit to
4

Tard crautd,

Davrepcion of Sudar ¢rags mavth was chuerved frow enerse: ce

on, and vag greeter nn trhe Filladaie sandy loan thon on 4he Cericw:
1nary sand eeriea, The ervearance of the Sudon grare ehowad Titile

- - - - - * L4 -
difference o'her iuhn & generi)iy Giminisred jrowth (Plates VIT and

VITI,) Theve wiie & trownineg of the ranta neor the sofl corface but
sirce 1t wrs rora er less unifori In &' treatnents, and the eortrnl

tnis was thauciit to be normal, Foot developoent anresred fo Thara  lel

tint of the tore,

DT = S:dnn grace, Ae g ehown ip Table ¥V ard Fizure 4, TD7
arrorerily had a sfemificantly denrersing effert an Lthe grewty of

Tudaon grass on Fillsdale sardy lesn et between 200 and 600 rrurdn

rer acre arnd on Oshtemo lonmy sard at 150 vounts ver sore, At Inuer

7 ef Gndan preeg ta arcetic taricity fa ned dn

-
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ccentration and An Cghterno lnanmy sand at 300 raunds ror acre,

-

T 1iorter textnred sail, in the case of Sndan grass tou, showed

+
(o
LS

- if{cant grovth derreceion &t the lover lead arrerate comcen-

oA o

tvotiomg,  This serees withy the finding of otlers (18,02,27) that

.

aracv’ e 48 more toxic, or tnxic &t lover concentrations, in
cnareer tertured snilsg,

Yadule nmmtere were decreased, follawireg tie trand o7 feld
de.recslan shown in Tigives § and 6. Iowever tre effect on

snificent &t

I

radalation In the Oshtemn loamry sand series is not si
the five percent Jevel, It Is difficult to exzlain why Tlant

N

KRR A

, shown in Table VI, was greater on the Csvtemn 1. 7 =and

4+

“uoon the Hillsdale sandy Joam, The opncsite was the oo with
Snéan praes (Terle IV). Anottrer trend which is different on the two
snils is that of nodwlation. As the lead arserate conce-*raiion was
inrreased the derression of rlant prowth was accormanted Ly an even
crenter derreasinn in nodrlaztion on the Fillsdale sardy oo thon

-+ +he Cshtemo loamy sand,

e eame exrlanation misht kold which was susrested ‘n the
nreceeling discuseion of the Sudar grass growth data, Tf t'e concen-
tratinn of active arsenic in the surface two ar thrée incres red
teen reduced, by translocetion action of water, to a ereater decrea
in the sand than in the sundy loam, there could he twa reasons for
o Aifforance In growth surrressien, First, as in the cace of Sudan

grass, there would have been left an area reore free nf arsenic for

ront activity. Seeondlr, t at area in which nndniation is naturaily



air dry wt. of plants -pwes.
aflso wodule wumbers

ar dvry wt. of jpbw¥s - gms.
also Hodule wumbers

~nZ

1S
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W/TH HILLSDALE SANDY LOAM

blowt werght
o ~———-- module wiuswwbers

S S e e e

° XS 200 éoo /200
/ead arsenmate - pounds per acre
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37
more active would te less cortaminated, If this comcition favared
the ection of Rhizotia it would tend to aff'ect the reiative grvnly
of nitroacen on tre trezted enils, favorinz tre Oshtemo losmy suard,
(In £11 rote there were few nndules located more than an inech from
the root btase,)

The hich nercentar~e of nlants raving nodule=harren roots in
the Elllscale eandy lose series, at trhe 600 and 1270 neunds rer
acre concertratinns, wonld ternd t» enbstantiate tris view, Greaves
(3), workinc with nitrifying arnd ammonifying bacteria found thnese
fsrours to exist, withmt entirely stomning activity, at concentre-~
tions of as rmch as €2 rarts rer million, water sn’unle AszOB. and
that nitrification and amronificatinn rroceeded at a hich rate &at

50 rarts rer milliorn, Yo record was found of exrerimerts with

arsenic involvin:s the srecific tacterial greur, Ehizotia,

DIT = Soyvhenrs, The same nlart growth trends were exhibjtec
with ILDT treatments as with lead arsenate &s shown by dets in
Table VII ard in Figures 7 ernd 8, Plant growih was decrensed with
increasing concertrations of TTT, Growth was gemerally greater on
the liglter, Cshtemo loarmy sand, The inciderce of nlanie with
nodnle=harren ronts was gignificant at the 300 and 6200 rounds per
acre concentrations.

either the data nor observations durirs ereowih indicated any
of the etimlatory effect exibited by the Sudan grass - DIT »hase

of this investigation, Trat nndnlaticn was stimmlated at the lnwest
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Lo
concertration for the Fillsdale &ad at the first three increrents
for the Cshtemo, is indicated in Fisure 5.

The postniaticn of frarslecation of toxic naterials to lower
vortions of the snil mass, made in the case of lezd arsenate treat-

rents, would not be juastified In this cese, vniess it can be srown

thet the toxic materia]l is water-soluble cor otherwice norile, Foster

(7) arvlied ITT to snil under field conditions ia amounts un to 400
vourds mer acre and, after four years, fourd by tests trhat very
little had been lost., There is arain the vossivility trat imuri-
ties associated with technical IDT could bte both toxic and soluble
permitting more rarid trarsiocaticn from the surface resion of the
cozrser textured Cshtemo leoarmy sand than the Fillsdzale sandy loam,
Work of many investicators (1,14,20,24) indicates that snil
bacteria in general have a high tolerance for ID7, and little
surnressive effect on Rhizobia could te exmected, Anrleman (1)

worked svrecifically with Ehizotia,
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unfertiii-ed, asd at tre firat Increrent of noveal !y 26 mareent

on t¥a fertilie:3d series, Thae critiecal legel £ svowly ar-creseds

war jritaated as helne Tetveer 3G) and 77 yrunds tond izpTg ver

acre o tre fertiiired series,
male nn the unfertilired series tecausa af tre gtr re gpo-dary

1aTluance of 1w inhare~t rraductivity of the ropxy’ /nlld,

Seripmtmmg nf toywicity were varizarie bt the

watery broavdown and subseznent drrirs of tre Yeavea while retainive

treir freen onlar, Yrarcence and eariv oraunih wiaa nat noticeniv
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