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I-- The 11S(, of ]wnt ns a f,Olll'C'(, of orgnni(' mnth'l' 1'0l' improving 
9he ph,Vsi(,H I ('olldi/ion () r 111 i11 ('I'll I soi Is is b('('oll1 ing of inel'casing 
~mportalH'('. X1I11ll'J'OliS pniJlieH lions h:l \'(' descriiJ(>cl such IlSC and 

han' shown, particulndy ill the growth of grc(,llhollSC crops and 
lawns. that. (lefinitl' lwndits m:l)C bt' obtained~ ,,-hell peat. is mixed 
with ('eJ'tain soils. Pent.. impI'O\"l'H the t('xturc of clay anel loose 
sftnd)T soils, and, PI'PSlJ111ably. tht' bl'lIl'fits derivc(l j\'om its use result 
largely i'J'omim]lro\'(·d physit'al eOllditiolls in th(' soil mcdium. 

It is 11'C(1UC'IlU,V stn/pcl b.Y \\'1'it01'8. in cOIII){'('tioll with 80il-i111]1rovc
trll'nt wo),k, tltnt pt'at grently in(:l'C'nf'C's the wlltl'l'-hohling capacity 
of the soil with ,,"hid) jt is lIIix('d and. ther(']):'\" illCl'l'::ISes the llnliJablc 
moisture ~upply. For (>XHl11p]('. it is knOWl'l that a sphagnum-moss 
]Jl'at may nbsol'h froJll l.OO() to :1.000 IWI'c('nt of water, whercas a 
miMral !'oil UIn'y absorb ouly :30 0)' -Hl pc]'cC'nt Iluder thc same con
ditions. On this bnsi!' tilt' assumption hnR bC('l1 madC' that the appar
put ineJ'cH!'cd 1l10istm'C'-holcling ('Hpaeit), resulting from the admix
tUL'C of pent to n, miJ10l'al soil i!:5 of enl1:-:iderable va1ue in supplying 
water to plants OY('I' H pCl'ioel of drought. 

No thorough m' extl'nsiw' :-tud,r ba!-i pre"iotlsly u('en made, so fur 
as thr authors Hl'(' awarc, of ('\1(.' C'apa('ity of p('at and soil mixtur('s 
to absorb and rN'nin l1\oistlll'l' H\'ailnbh' tn plants against t','aporn
tion losses as eompal'('(1 with till' c'np!H'ity or the soil alone. The pur
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pose of the present study 'YltS to eyalunte the effect of difl'erent types 
of peat ill common UHe with respect to the 1ll0istUl'e relationships in
yolved in the incorporation of such material with soil. An effort 
was .macle to determine the ,effects obtaineLl from the use of peat as a 
111eans of increasing the moisture-holding ('apacity of soil and also 
as a means of conselTing moisture during exteilded dry periods, 
I11£o1'lnation ,,'as also sought relative to the degree of clryness to 
which plants could extract water frol11 peat and from peat. and soil 
mixtures bcio1'e undergoing permanent· wilting, ~ 

HEVIEW OF LlTEHAl'eRE 

In eXl)(,l'inH'llts on n mixtllJ'P of lwat with ~an<ly soil. KriigPI' (0)' 
c'one1l1(ipd that tIlt' Iwaf: ht·ld wnlw too tightly f()!' plantf; to obtain 
it, :dtllOlIgh t1w ('(Jntpnt of wntl'], ill till' ll1ixtlli'c' wns ~T(latl't' than in 
the ','lJlel nlOlw, Tn'aiIIH'llt of a "antly soil with low-l1loO!' peat·, :1('

('ol'(ling to Xysll'iim (D), ga,'l' lHI'gl' inel'PtI>'l'" in ('rop yipld llndpl' 
llOI'IlUlll'ninfall as "'(Ill as 111](ll'l' ('ollclitions of excessive precipitation, 
Alway and Xl'lIl'l' (I) fOllnd, in wOl'king with n silt· Joa1l1 soil, that 
Jill' plOI<.; l'i{'hp,,(in ol'gnlli.(' lllnttl'1' I'ptainl'cl t1w most wntl'I' during 
n ('001 ,,-pt "lllllllH'I', hilt thaI ll11l('h smnlll'l' (liffl'l't'nC'('s in moisture 
('ontpnt Ol'CIII'I'Pc] dlll'im!' a ,,'al.'IlIl'I' a11<1 soml'what (lI'il't, Suml1Wl'. 
l\I(Jll(:l'ith and ,\'('Hon (,'/) ]J1'l's('ntp{I "nllW (lyi(lpnel', in cOl1lH'etion ,,,ith 
,,(:lI<li('s Oil !!o]f P:I'P(,IIS, tlint tl](, in(,I'paspli ,,'atl'l'-holding capucity UC'

l'OIlIPaJIyill!! the ]lI'PSPI1('P of lwat: in 1I1ixtl11'es of equul proportions by 
\'{JiUllH' -wii·II "oil hns bp<'1l O\'PI'I'atpcl. Da('hllo\\'ski-Stoln's (.D an;] 
Longll'Y (I') IlC'li('Y(' thnt till' hip:li lIl!listlll'l'-holding pnp:I('ity of ]lpat 
plays a pal'( ill (lIp illlpl'oH'nlPllt of physil'nl ('ollditioll:; in tlH' soil. 

SpI'ngul .Illd )Ial'l'Pl'n (to) ('akulatNI till' ":mlilnblp wnll'I'-holding 
I'Hpaeit \'" fol' Ylv'ioll" Jl('ab lind 1'01' lllixtlll'l'S of thp"p lwat;; with Sl'V

('I'al l'oil" I'nllll till' hY.!!I'os{'opi{· ('f)(·f1i('i('It!, and til(' maximulIl '\"atcl'
l'olding ('apll('i(,\', 'I'll(' IIS(, (If ·I'Ol'llII;ia", sud I a" thIN' llt'Yl'lop('d by 
Bl'i!!!!s amI Slwnfz (.J, p, 't,!) i!ol' ('nle-Illatioll of w.iltin!! ]ll'I'('pn1:ag-l.'s is 
as )'{;( lIot jll,,{ ilkd ill tilt' ('asp of peat bp('ausp ('onfh"lllHtOl',Y l'xperi
IIlpntal clata al'(' l:ll'kinp:, S011le wiltillg PPl.'<'(·lltnges fol' 1)('nt. how
1'\'('1', 11a\'p b('PIi I'PpoI'fpd by Heinrich (;i), which runged fl'0111 49,7 
to :i:un P(,I'<'<'llt) d<'lwIHling on thl' nll'i('ty of plant lIs('d ns an indi
ca t01', 'I'll(' C'illll':l{'('I' of t11(' Iwa t :I lid til(' 111('1:ho<l ('Ill ployed w(lre 
lIof (I('s(,l'i 1)('(1 , 

'I'll(' lit('I'atlll'(" UJ('I'('fOl'(', i" ratlll'I' \'aglll', pal'til'lIlad," with 1'l'1('1'
(,ll('(> f'o H(,(llal data, a" to Uw pal't; plnYl'd 1),Y ]ll'at: in tl\l'. llloistlll'(~ l'(·la
tionships of lwnt: and soil lllixtlll'PS,. 'I'll(' lI10istUI't' ('ol1dilion.::, illl

PI'OWI! OJ' o( h('l'wi>,(', I'l':-.llit ing 1'1'0111 t·he a<llllixtlll'e of pent with soil 
hayc not bccn satisfactorily eyaluated, 

.II,IATEIHALS U;;ED 

Thl'pe Yll l'ip1;ic's of Iwnt "'('I'l' s(>IC'('t('d :1'01' this in\'('f;tig-ntion, namely: 
an imported sphagnllPl-1ll0SS peat, a, sedge· l)(Iat. fl'om :Miehigall, anel 
n (,lIlti ya teel reed l)l'n t fl'om X pw ,Jel'Sl'Y' Th('se rnall'l'ials l'epl'es(,llt 
:J gradation from 11 ('oarsel,Y fibrolls material to one having very 
little fiber and in a 1l101'P a<1\'nllc('d state of deeompositiol1. The moss 

lltlllic IltlIllLJ"rs ill I'lIr('II(h~sIH n'r!'J' 10 Lllp.r:nluJ'c ('il~ll, p, !1·I, 
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peat, was light brown, well preserved, and highly acid; the sedge peat 
was somewhat darker, more finely fibrous, and slightly less acid than 
the moss peat; and the reed peat ,yas very clal'k brown, gl'anular, 
and acid b1lt markedly less so than the sedge and spl1agnulll peats. 
The content of mineral matter (ashL as shown jn table 1, ranged 
from 1.62 percent in the moss pent to 10.22· percent in the reed peat. 
Thef;'e materials can be purchased on the market nlHl nre l'eprefwnta
11ve. of the types of pent most (,01111110nly soW for soll improvement 
and other pm·post's. 

'['ABU] 1.-111/(//!J8(,8 of 1)('(1/8 IIs('a. in {lJ'('C'JllllJ'II8(' ('.l'jJ('J'iJJlell/8 

'I'ype of Jwut ~Ollrt't' 

I JI/f ; JJ( rrentI'I(C( 111 
Sphn!'lluUI 1Il0~': 

i 
. Imported. 1. fi2 a.70 I 12.fi 

Scdce........ . j )liehi~llll :!.Illl I 5. !!l1 12.:1 
Heed rculth·Ull'll). i Xow J(ll'~wr Ht 221 ,txrl I , l:t!i 

A ('la~' loam soil (Keyport clay loam) nIH] a fine· sand.\' soil (Sur
folk loamy Jine· sand) ,\"(,1.'(' llsed in pI'epal'iJlg tlll' l1lixtuI'l's of penl 
alHl soil. The day loal1l soil, which ,ya8 obtainccl :frolll the .\.riingtoll 
(Va.) Expcl'il1lpllt FarJ1l, ('olltail1l'd ~:t(; pl'L'C'eni of day, :lll(l' the 
fine sundy soil, obtained neal' GUllslon HaU, Yn., contnined ++.1 1)(,1'
rent of fine snncl nnd ~(j pel'('cnt of l1H'dinlll sand. .\. sample of pure 
quartz sand wns incilHled 1atl'I' <lurillg th(' ('ullrS(' of tIll' l'xIH·!·inH'nt's. 
This was eompos('d larg(·ly of ('oarse sand. ('oll1]JI'isil1g (H.S perC'en!; 
of t]w entire sam pIc. eOlU plett' lllc('hall it'al analyst's am shown jn 
tablp ~. 

Fillc 
~1'11\'(~1


Rnll t.yp" (~-I 


lJlIIl) 

Keyport d<lY 1()~III. 
Norfolk l"aJll~' Jill!' slIml 
QUllrl?, slIlId 

: 1)('1(1rJninlili()I1~b:r'r. ~1. ~Ilnw. 

METHODS 

I'IU:PAHATION OF MIXl'UIU':S AND I'HYSICA I, m,TEHMINATIONH 

'I'll(' 1)Cat al~d soil sa~llpl('s \\'~rc air-drierl all(l gTOllJ1l1 to pass a 
2-mm. mcsh Sle\'c. HIS essenfInl lli:lt pl'nt be grtluIHl to at least 
this stut{'. o:f fineness ill OI'<1er to mnke possil)1e thorOlwh incorpora
tion with soil. ::-

The \'ol11n1(' weight of paeh sample WHS tldC'l'lllilH'rl by meallS of :L 
small glass <"yJinclC'1' filled with thl'e(' Sl1c('cssiw layel's' of ll111tpJ'ial. 
The ('ylilHlel' was gently tupprcl affpr the addition oi' eneh layel'. The 
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material required to fill the container was then wei.ghed and the 
average of a }lumber of determinations recorded. The actual volume 
of the cylinder was estimated by filling with water. The volume 
weights of the mixtures were calculated from those of the separate 
materials and ""ere considered sufficiently accurate for <'ompul'ative 
purposes. 

All mixhn'es of pent and soil werc madc' on n, YOllllllt' basis as this 
s(;emed to be the most pmdical. 'rhe volullw ,\'eights of <l ifYcren I 
\ arieties of peat lliffpl' so widl,ly that mixtlll'l'S with ~oilp. OJ) a weight: 
basis ha;ve little comparati\'e signifiC'anC'e. For l'xHlnple, HIP sample 
of sphagnum-moss peat llsed weighed only 7 pounds pCI' C'ubic foot, 
,yhel'eas the reed peat weighed approxilllatcly 24 POllllds pcI' ('ubie 
foot. It is obyiolls, tlwl'e[ol\', that a 2ii-per(,C'llt lIIixtul'e uy weight 
of moss peat '"with Hoil \reighillg 70 pOllnds wouId rC'fjllil'e 1liOre than 
3 C'ubic feC't of peat to 1 of soil. OIlIy 1 C'\luie loot of tlw I'Pl'd peat 
wOllldlw rC'quil'ed to pl'oduce a. mixlul'1'. of the sanw ]H'I'(,l'ntage com
position. Bl'('alls(' of tlwsl' dil\'('renC'l's it was iJeliC'yc'd that tIll' vaJ'ious 
properties of lwat and soil Illixtul'l's should bl' ('olllpal'C'd whl'l'p thl' 
sHIne YOlllllll'H of peat Wt'1'l' us(!(I) il'l'l'speetiw of their Hetunl weights. 
The yolumc, l'elntionships ('{)lild: of coursl'. bC' rendily ('OIl\'l'l'tl'd to II 

weight pel'('eninrrc basis. TIll' pl'Ojlol'tiolls of pC'at to soil used in all 
the expl;l'ill1l'lIts ""PI'P in the ratio by volunlC' of 1: 1, 1.:~, and 1: 4,01' 
one-half peal. one-third pent, nnd olll'-fHth lll'nt, l'l'spediydy. "Tith 
tllp quaJ"tz sall(l on'" two (If thl' ]Jl'ats Wl'I'P IISt'(!. till' 1l10SS and I'eed 
veats in one-half nn'<I olw-fHth PI·o[)ol'tions. Matt'I'inls WC'I'(' weigh('d 
for the pl'epal'at:ion of mixtul'ps in such a IllannC'l' thnt t1w rcquil'ed 
Y01Ull1l'tl'ie 1'l'la t iOllsh ip;.:, W('1'(, out IIi nl'(1. l\I ixi IIg was UCC'Olll p I ished 
b\' rolling and thOl'ough ineurpol'aJion\\'ith a, spatula. 

"The mixtul'es, partieu1nrly thos(.' of the SHlldy soil alld qunlloz sand, 
were rnoistc'lH'cl in preparation :fOI' thc' dpiel'l1linntiOl1 of tllC' llItlXinllllll 
moisture-holding capacity. This facilitatpd mixing fmd pl'eyented 
spfrl'egatioll or the light pnrtieles of organi(' mattcr :f'I'OIl1 the sand. 
The time l'e(lllil'pd to l'each tIll' sniul'Hted condition of peat. (H' mix
ha'l'S r.iC'lt.in ]wut, was found to 1ll' gl'eatly redllc'ed by IH'p]iminal',)' 
ll1oistpniJlo' sinep nil'-(ll'ipd Iwat absol'bs ,Yal:pl.' with dilli(,lIlty. 

TIll' IlIIl';;:i III 11 III nlOi:-.;tlll'p-hulliing ('apllC'ily all(1 llloistul'Po ('cjllivn]c'nt 
of paeh IlHttpl'ial allcl of Pilch Illixtlll'e of Jllllil'l'ials \\'1'1'(' dl'iC'I'lltinpd 
in tht' llSlIal1lUUlneL'. A layt'l' of' pl'at 01' soil appl'oximately 1 elll 
thiek, waH placl'd in it Slltall. llJ('tal hox haying a pel':f'oJ'lIlt'd bottoJ1l. 
The Illatel'i n 1 rl'st(>(l Oll a. HHpL' PlllWI' :1I1ll Was satul'ntC'd by p laeing 
thC' box lind eontrnis in a shallow pan of wntpl' and. allowiJlg it to 
Honk. A1't(,I' S('\'c'ral hOlll'S the boxC's were 1'('1110\'('(1 and allowed to 
drain oyel'night.in a satUI'Ht(>(i atmosphere. An,)' (>xe('ss watcl' :1(111pl'_ 
inrr to the bottom was thl'!1 cal'eflllly wipcd ofr nlHI t11l', \\'t'ight of 
c'lI~h box and ('Ollt\.'ntH I'l'('ol·lle(l. Tilt' boxl's \\'PI'(, imIllediately placed 
in t.he nloiHi"lII'l'-C'f]lIivak'nt apparatus and cl'ntl'ifllged at 1.000 gJ'avity 
for 40 Illinlll{'s. The snlliplefl. \\'el'e again weigh,pd anc),iillally placed 
in the OYen at 10;)° C., to obtulll til(' O\'PIHll',Y weight. lhe Pl'l'CNli:age 
of water helel by the peat in the satuL'atl'd condition is tel'lIwcl the 
JIlllxilllllm moistiH'e-holdillg eapacity. and that h(>lcl after ('cntL'ii'ug
iner is tl'l'llIecl the moistlll'e pquintlent. The o\'en-dry weights were 
lIs~c1 as It basis for all calclllat"ions. 

.~ 

_ 
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EVAPORATION EXI'ERIMI,NTS 

The evaporation experiments were carried out under three concli
tions: (1) 'With all pf'at and soil mixtures initially satl1l'atecl; (2) 
with all materials ha'dng the same initial content of ,Yater; and· (3) 
the same as the second but with growing plants, The expeJ'iment:
wpre conducted inn greenhouse using glaze<l earthenwaJ'e pots (Jf 
i-gallon enpacity, , 

The material for eaeh pot was tl101'oughly mixed and 1110istenp,I 
with appl'oximately 500 cc of water, Pots "'ere selected which had 
the same diameter 01' as neady the same as possible and were fillc(l 
to a depth of about 5% inches, The material was addcd in three 
portions with gentle tapping and light ha1ld pressure after eneh , ac1c1Hioll. so that a firm condition was obtained withont excessive 

", packing: 'Yater was thell added to the surface with a, small sprinklel' 
until the desired quantity was present,

In the first eXpCl'lIllcllt, 'water 'was adclcduntil a thin Iilm of water 
persisted on the sl1l'fac:e after an haul' Ot' more of standing whcll 
coyered to prcY('nt eYaporntion, The. amount of wnter rcquired to 
sntUl'!lte ft giyeu sample was les!'; than thnt cOJ.'l'espomling to the 
maximum moisturc-holding eapacity as dl'tel'mined in the labOl'atOl'~T, 
as is invariably the case when larger quantities of matel'inl are us('(!. 
The weight of e:~ch empty pot, the total contents of dry matcrial, 
and the total welght of each pot with the satlll'ated contents wcre 
recorded. A beam balance with a sensitivity of abont 2 g undt'1' full 
load was uSN1 for the weighings, The pots were plac:ecl on a bClleh 
and shifted cla ily to compensate 1'01' any possible variatiolls in tetll
PPl'tltu\'(\ 01' ail' elll'l'ents in differcnt locations in the greenhouse. 
,Yeighings "'cre maele ])(,l'ioclica11y as the experiment continuecI, and 
the. pl'op;1'essiYe 10s8(,8 of 1110isture by evaporation were obtahlcd bv 
th('cli:fi'en'llees in the successive 'welghts, Obscl'yations ,,'Cl'P m[lll(\ 
during a peJ.'iod of 92 days, All mixtmes of mnterials and their 
r~spectiye checks wel'(' run in duplicate. 

The s('cond cxperiment was (~arried out on the same. malerials, 
but in this case ('ach pot had the same initial content of ,Ya.l:er, an 
al~1011nt 1('S8 tlI!1ll t:l~at l'equir('d to snturate any of the muteL'inl", 
wlth the l'xC'('ptlOn of ill{' quartz sand, All thc sumples werc allowed 
10 b('C'ome, air-ell'Y aIHl '\\'(,I'e l'csi('Yed throll!!h a 2-ml11 mesh scr('en. 
Fi\"('. 1111ncll'('(1 ('ubie ('('ntinwicrs of water "'ttS mixed with th(' mate
ria 1, ancl the potf> wel'p refilled ill the same manner as in tIll' previolls 
('xpcJ'iment. The wai:Pl' content of eaC'h pot was tlwn made np to 
a tot.al of 1,000 g- by addition of water to the surfacc. The lints 
,\'('I'P C'ovel'(,cl fol' g (lays bdore eYaporaJioll was allow('cl to pl'o('l'('d, 
in ol'cl(,l' to allow d.istribution of th(' llloistul'e, 'Yeighing-s "'pJ'('. tl1('11 
lllHd(' at intcl'ntl:;, On'1' a p('riod of 49 days, nt whic'h tinH' f)OlllC of the 
lllllteJ'ials hncll'pudlC'll th('· point o:f cOI1l'plete aiL'-dl'YIW;';S. 

The thil'd ('xp(,J'imcnt' was concludcd to demonsti'ntc th(' ('Olllpal'll

tiv(' ability or peat Hllll Hoil mixtures to supply \\":\1:('1' to oTo\yino' 
plants o,oe'L' a, period during- which 110 water was :tdded to C'ol~pensal~ 
for losscs throngh evaporation and transpiration, Eneh pot in this 
expcriment contained (j00 g- of water w11ieh wns entirely mixed with 
the contents at the beg-inning of 1:h(' experiment. Suflkient 1'ertiliz('.l' 
salts were added to produce good growth in such a medium as quartz 
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silnd. Lime was incorporated to correct acidity, in amounts 'which 

by previous e)"'1Jerimcntation were :f'ouncl to gj"\'(\ a pH reading of 6.D 

10 days after mixing 'with moist materials. Cel'es spring wheat 

(Tl'iticu.JJZ. 'vul,fJu1'C') was planted, aml eight selected plallts were al

lowed to grow in each pot. The pots were kC'pt at ('onstant weight 

by adclition of water for npproximntely 3 weC'lrs, dUJ'ing which l'illH'. 

(he planl'S ,yere gl'owing. 'Yuter was thC'1l no longct· adcled, and the 

('olHlition of the plants waslloU,(l as till' watel' Hupply gJ'adually 

be(,:lIlle dl'pIet(~d and wilting took place. ,,-rC'ighL; of the }>ob::i \\'Cl't~ 

JWI'i()([ieall.y J'e('or<ipt1, a"ill the jll'('\'ioIlS eXIwl'inlcnis. 


Wlr;rING-l'OINT DETlmMINATIONS 

The las! expel'ill1ellt, lIH'ntionp(l yipl<1p<l 8ol1lPinformation as 10 th(' 

ability of lwat and soilmistlll'l's to sttpply wntpl' to gl'owing plantH, 

IJllt at'hllli wilting PPI'('t'ntnges eHnno{: be tlt't('J'nJiIll'd in (llis IlJalll1el' 

binC'P tIl(> lllOistlll'P isulleqllaLly IlislJ'ibdted throughout. tIll' pot as a 

!'('slIlt of Slll'1':1('(' (·\';Jjlol'Hti()n. ,A('('ol'(lingl,v, <lil'('d wiJting jl('J'('t'nt

ages of ('Heh S('pnl':1tp Jwat am[ soiJ, mi w('11 a::; of the nJi:dlll'es, 

W(']'(', (](·tel'mined ill o!'(I(,I' to l1Sc('I,tain Jl101'(' aC'C'lIl'ntel\, tIll' (,,,!t'nt to 

whieh lI. plant ('old(l outain I't';t(/il\' nr;JiIablt' nloi;;lIU'(' 'holll thPH'

mal ('rials. • 

TIJ(l lll('thod u I1s('(1 ,,'as OIl(', 1'{'('ml1lll(,lHI('d b\' F, ,T. Y('ihnIl'Y(,I'. 

of tll(' l'ni\,(ll'sity of\ CalifoI'll in ~\!!"i(,ldtllral Expel'inH'lIt Statioil at 

])lIyis, Tin-eall (,()lltHillPI'S \\'ith n ('npaC'il,\T of approsillla(ply 1 pint 

{'nell \\'('1'(' fillt·tl ,,-itl, til<' d(';;il'('<1 suil mate'rial h:l\-ing a IIlOi;;tlll'(' 

('(lllt('llt slIfli('il'llt j'OI.' goo(l plant growth, F('I,tilizrl' 8;11(;; anc! lillie 

had b('('n ndd('<l as in' the jll'('\'iOIlS ('''lll'l'i II1l'nL Jh'a 1':1' SlI II flo\\'PI'S 

(l/,,/irlllt1t1l8 ("111/1718, nil'. JUII//IN) W('I'(" thpll p1nIlU'd, and. aft(,!, at

ttIining a JIPighf, of 1 inch 01' III 0 1'(' , a f;inglr plnlltin ('aeh (':til wa" 

f;(']el'l(·(1. Afridioll-iop lid with n~-ill('h hol(' thl'ongh jt was 

plne'('(l on (,:leh ('nil, al/owillg the plant to !2'1'{)\\' thl'ollgh till' IwIP. 

The ('HilS W('I'(, I\('ptin the !2T(,pnhollse at. :t constant lIIoistlll'e (,()Il 


t(,llt Illlti! (11(' plnnts had nttnilll'd sulli('il'nt. size to 1111\,(' f01l1' sets of 

]PIlYCS, At this stug(· ('ottOll was pla('p(/ ill Ih(' hole· al'olln<1 til<' slrlll 

to J)]'('\'(,lIt, (l\'npol'ati()ll, alld tIl(' pInnt WitS allowed to wilt. The 

('Sjw1'illwlII was ('al'l'iP(l Ollt ill Il'ipliellie, 


,nlC'll P('I'1l11l1lPllt wilting O('('III'I'NI the plan(; was ellt 011' at it" 
base. TIl(' ('all find (,Ol1tPI1I";; \yt'l'e w(·igl1C'd. also the wilted plant. 
The stn!2-c 01' pt'I'lllnll('nt: wilting was ('stabli:-:;I](1<1 by i'aillll'c of tilt' 
wiltt'd 10w('I' l('a\'(,8 of til(' jllu'II1 to 1'('('O\'el'il1 a' dnl'lc satIll'at('([ 
abnosph(,I'p ()\'Pl'1Iight. This (pst, was lllade with ollly pal't of t.h(' 
pl:Jl1ts, as t1w ('onditioll of' pel'IIJalwll{ wiltillg, as (1t'(il1pd in a nlOl'(' 
O!.' I(';;s a "')i i I'a r'y lila 1111('1'. was Jni I'!y easi Iy I'P('ogn iz(>(l. A 1'1('1' ('llt
ting the' plalll"s, Ill(' eallS W('l'e p111('('<1 ill the ()YPII and (l1'ied ai 10;10 C,' 
jl1 o1'de!' to obtain tlI(> </J'Y w('ight oJ the Hoi/. " 

TIl(', IWI'C'('nl'agp 0 f ,\'a t ('I' 1'('111:1 ining i II til<' soi I \\'IH'II pl'l'nln 11t'IJi: 
,,-iltillg tnkps plael' is Il'l'med til(' wilting Pl'I'('(,lItag(', TIlt' \\'('ight 
of the, roots is slatt'\! b,v F, ,1. VeihllleY('I' to 1.)(' appl.'oxinltltl'lv Olll'
llfll.:f tl1(' we,ight; of the lOps H11l1, :flll'thel', fhe roots contain' about 
SO percpnt of watel'. A eOIT('dioll was, tlll'l't'fOI'P, Illad(. fOl' the 
weight; oJ the roots and theiL' water contellt in calCUlating the actual 

~ Information Pl'il'alcly comll1lJllif'atctl to tho uuthors, 
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soil-moiRtUJ:p eontent at the wiltiug point. TIll' tan' weight;; of tl1(' 
cans had hePll obtail1l'd lit tIlt' lwginnillg of thl' C'xpl'l'illH'l1t an<1 
were deducted from tbe gL'()~S oYC'll-dl'j' 'Y('.ight o£ soil and can to 
obtain tlw lWt cont!'nts. ThC' ('oITC'dpd \Yatel' ('ontpl1t dh'idp(l by the 
weight of the o\'eIHlr~r soil and multiplied. by 100 ga\'e the wilting 
percentage. 

MAXIMUM MOISTURE-HOLDING CAPACITY MID MOISTURE 
EQUIVALEN'I' 

'I'll(' mllximum moistlll'('-holtling capa('it)' nnd moistun' ('quiYllknl' 
of ('aeh matC'l'illl and of ('I\('h lI1ixtlll'P 1I1'l' shown ill tl1(' Sl'l'O I1(1 II lid, 
thil'd ('olull1l1s of table !'J. Tlw l'l'llwinillg ('OllllllllS ('olltain nlll)('~ 
('nl('ulutt'd 011 till' busis of t1H's(' two ('Oltlllllls nlld '1'1'0111 ill(' yoJIIIIll' 

weigllts of titl' ~(,pHI'atl' muLl'I'inls. 

'\'.\JlI',I'; ;t-.lfa.rilil/(111 IIIOisl/lJ'(,·!tu/rlilltl ('II/Weitll IIlIIi I/IOi8/U/'C ('r/Uil'a/c'nl fir 
111'111 1111(/ NOi/ 11/ i,l'lli res 

",".~--- -~~----

! 
,roi~lllrr iI ,loblurp 

I'l'![ulrrd for' \\•. I f 
:\1 n\itntlll1 I' 

1'("llIlrrd to IJ1nl~lUrl1 rlu It 0I 
1l1Ois.t lIr(l~ ~ Ioi~lllre ~nllll'l\l~ rquh'alrlll J,~O ('''.t. nf,\llIlerial , 1wldill~ . ~quim1<'nL ](10 ('nl·' of of IOnc'm·(Jf'UIl.r1r~ ilia·

I ('nl",,';I __ I dry llHll'(.~- dr,' wale-l 1('I'wl
ri(11 rial 

-~--"---. -~--.-~ .-~---

J'tfUlIl , {'tfrotl Unt1Wr (Irnllt.'l Uf(l'm~ 
"22 IOU·1'(,lnr Imu11 soiL_ ..._- --- tl.:1 I 

O. a ·12J.oamy fine fo;tll1(L :1Il. U ~U, ~ I ,~ I 1:1" 
2 JoB 

1.0;1; liil, JIll Iii 11
QUllrl?, $/ln(I. __ ~',:l I 1.1 au 
:-111$~ Ilonl I 

I 
!!j:1,4 112 !JI 27Bc(l~e ponl. :IS 311Rccrll)(!ut _. _. . ·.!~n Ill! I 'III 


Clay Roll-prnl; lIIiXI urc~: I I 

Ii, t, liOOnc·hnlf 1II0SS peal lit I ;1)j'·L~ :11_I. , ~II'11' 'l :.IiOnc·third JIIOSS llcnl. !

;", a I :!l.fi ;.1 Iii ! S~IOllc·fifth 1TIOSS penl_ . 

(llll'·hnlf scd~c )ll'UI.. 
 !I;,. "; I Ii:~ :!t liS 

Otll'~third scdf.!-l\ I)eut :m"laL 1 !iii ~;. 1, '"1.11. ~I 
~I:{ 

<-
r17. :! i ~L '.! :,~ :!2 


One-hillf rel'd \l1'''l_ ,,
Oll~·fifth Sctlgc penl 

\'.1. 1 I :\!J, I I Iii :2\ ,I 

Olle·1 hiI'd reed pent. li·tO I a:.! I :l~ sn 
.iIi. ~ I 2fi :, :-.:\ :.!~, !I:i(Jlle·fifth reed [leaL ... 


Hundy ~oil·pent. mixtufl'S.: I 

Onl'-iInlf 1II0S~ pellL 
 Itil IIdJ ,:1 It ;.~ 
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Olll'·hnlf lIImN prllL i - , I I:I. Ii 111 1\.1 IIIDlle-flrth moos )I1'''l_ 17. 'i I 
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I J\l1lHixllll'l~'" w(ln' lIladt' 011 a "ohll1l(' h:ISI~. 

Sphugllllm-lllllSS Jll'nt has n hight'l' ll1oisilll·p-l101dinp: Pt'I'C'C'lItng(\ 
thall Hlly otlH'I' Illuh'l'inl IISP(1 Hlld ns II1I)('h as thl'l'(' tillll':-< thal of !lll' 
oth!'I' Iwats. TIJ(' 1'l'lnti\·l'I.\- high valli!' of 1,057 pt'l'('ellt, ItOWPV('I' 
has actually fnl' l('ss sigllifil'aIH'(' \\'hell tilt' low \'0111111(' \\,pight i~ 
('onsi<\(,I'l'd. 011 HIl equal VOlllllll' lHlsis, lh(' difl'(,l'en('(':-; lw(w(,('l1 til(' 
pents 111'(', S('(')) to b(' fH1lnll with I'('SI)('l'l:' to till' L'l'1:tli\'e qutlllliti(ls of 
moistmc which 1 hey tIl'e ea pable of it bsol'bi nu;. The luUd 11Ioistul'c

. " 
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ausol'bing capacities of the peats arc only two 01.' tIn'eC' times those 
of nIl' soils, including the qunl'tz 8and) whiehincli('ates It superiority 
of peat: in moistm'e-absorbillg ('apaeity ntueh lesH than thai indl
('uted by thll corresponding percentages by weight. ConqidC'l'abh' 
l'wclling takes plnet' wht'J1 peut is l11oistl'llcd, bill' this is not taken 
into nCCollnt since all dC'terminutions nnd ca]clllatiOlls 1'C'fel' to dl'Y 
mnlel'inT us'a lmsis, ' 

ThC' addition of peat to soil in('reases the moistul'p-holding' capac
ity ill PI'Oj101'tioH to tllC' quantity of pent added, EX('l'p! 1'01' nlln01' 
\'Ul'intiollH, tIl(' Y:llllC'S oblail1l'd for the mixtures arc esst'Hliallv Ihose 
Ihat would. 1)(' l'Xlw('i('(1 from an inspection of Yaltf(>S of thl' sepa
1'111:(' ('ons{ilul'llts, This faej". is 11100.'e reacli]y appal'ent 1'1.'0111 the fig'
III'C'S l'f'pl'C'sellting' wl'i,:.'I1( of wat(l]' absol'b(ld by 1.00 ('Ill:! of dry ma.
(l'l'inl I'IlHn j'l'OI1l tIlt' usual p~'I.'eentnges by w(light. No g'rl'at 
Yal'inliOl]s O('('tII.' jn illl' qualltity of watel' absod)l'd by the same pl'O
pOl'tions of difl'l'rellL yal'ieties of penl: in a given soil. Thus, ",lwl1 
the tlm'C' Y:,u'jetil's of pent I1r:('. sepnrately mixed with ('.lay soil. in 
the 1: 1 rutlO, tilt' ,,'al'Pt' 1'CqIl1l'C<1 to i'intm:nte 100 elUo of each par
ticular <1ry mixtul'(', Ynl'ies only f1'0111. 63 to 07 g', The mix/ul'e 01: eqllal. 
propor(io'ns of moss Ill'at and sanely soil has tIl(' eOI'I'l~sponcling ynlrlt' 
of T:3 g' of watpl', Thl' ren;;on that the latter is high t' I' than that of 
tll(' clny soil mixtlll'e is not uppnrt'IIt".,A sil1lila't' il'l'l'g'1llal'ity is 
l1oll'd ii1 Ihl' 1: ImixlUl'p of r('l'd peat and quartz sall(l whieh h'olds 
f;ollll'wlln! 11101'(, moisttll't,. 011 a, Ylllllll1C basis tlllln <,illl('I' of tll(' IlIis
I UI'l'S of I'l'('( ll)('a l with so i1. 

.\ecordillg' to the tabulated I'('snlts the. 11108.<; pcnt (in the !lIw-lwlf 
Illixtlll'(lS) ('alISl'rl n ·H)-pel'c'l'lll. incl'l'nse in 1·lll'. llloistLII'l'-holrlillg' 
('apn('ily of ('lay soil, a. T4-pcr'('rntin(,I'l'as(' ill that. of till' sandy soil, 
nll11 t\. T:2-pel'C'rnt illC'l'ease in that of qllal'L% sand, The eOI'l'eSpollrl
illg' yallll'S for' I'(,c([ Pl'Ht nrt' ,lO, GO, and 8:2 pe]'('(' 11 1:, r'cs]x'e!i\'('ly, 
Thus.it I1ln)' be spen, a gl'patc'l' achantagC', with rl'sped to nlOistlll'l' 
alJsorbl'd, fl'om the lIl1(litioI1 o-j' pcat is o\)tnilwd Oil 1':111<1 01' II 1':lIl<1y
soil. 

'rill' nloi:;llIl'(l-C'cjllil'ah'nt \'alnes oJ 111(' i-C'pHI'a(e 111nlpI'jals i-hol\' 
l'ig'lli(knlli' difJ't'l'<'!1('es HIlJOllg the pents as 'I\'~'ll nR rll11ong' till' RO,ils, 
Till' J'l'ptlpea t, IX'II1g' t Ill' most dl'colll posl'd of tht' twa ts lllld Ira1'I1lg' 
Ow gTPa[(lst' contl'ni of colloidnl eonstitu(,llts, 1'C'lailwel ;\R g of waic'I' 
jJC'l' JOO ern:! of dry IIlnt('l'ial cOI1I])a1'('(l with ollly 10 g' :fol'tIJe fibrous 
IllOSS pPHl, This fn(t il1l1~1l'dinte]'y sUg'gt'sts a ('ol'l'es]loIHlillg' di/l\,I'
(,,,('P ill tlll' (lxlC'nl to ,\'hl('h plants may ("t!'acl 'walc'I' fr'onl 11 1PSt' 

Illnt('l'inls hc'fol'p 'wilting', 'fhat tlris is the case will bl' showl1 in It 

(Ii"('lIssion of til{' wilting pel'('c'nt"ag'(ls, 011 a. PPI'('Plltag'(' ba1'is. the 
lIloisturC' C'qllinlll'nis of Ill('. pl'uls al'e Ilot inclieatil'e 01: Ihe l'I'lIc ehnl'
:H'{el' of Ill!' IIlaiprinls and are l'\'(lll in the I'l'\'l'n;p Md('I' frolll "allll's 
~m n. ,'olullw bH1'is, which fU",!IWl' l'lllJlhasiz~'s the I1l'Ct'ssity of taking' 
mto a('count. till' gl'('ntly Y:lI'J'lIlg VOlIlIlH'. w('lghts, Pel'c('ntag'e \':llll(,s 
of soils al'(" 1Ioll'(I\'l'I', adequate for eOlllpnl'isons of OIl(' soil with tlJl

otlWI' sinr'l' Uln I'Hl'illtions ill yolullw ,n'ig'ht al'C lIot so g'I'C'Ut. :IS 
:UIlOIlg' eli fJ'l'f'('llt typl's of lJt'ut. 

Mixtllt'C's oj' moss pl'aL and quartz s:lnd ('ontain (h(· .least ll1oisllll'C
t'CjuiYH jPllt \Ya tl'l" and those of I'eed p(·at. nnd day soi] the most 
allHlng' Ihe mixtul'(,H studied, This is as would be, cxpec[NI, lIlId 
the \'alues fOl' H givpn J1)ixlurl' ('an ho anticipated from values of 
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the separate constituents. The moss peat hUH :L lower YuIlle Oil n 
volume basis than the day soil, 11I1cl acC'ordingly the mixttll'es of 
clay soil al1(l moss pent ('ontain less moisture-equivalent water than 
the. soil by itself. Owing to the!r higher ?riginal n~ll1es, tl~e se(1gc 
and 1'ee(l pea ts incl'eased the 1ll0lsture. equi valents of the SOlis wlth 
which they were. mixpd. 

RESULTS OF EYAPORATION EXPERIMENTS 

HATE OF EVAPORATION FUOl\[ PEAT AND SOIL MIXTUHES INITIALLY 
SATURATED 

The th1'('('. yarieties of: ]wn t wh ieh W(\l'(' ill a, satmatpcl ('onclition at 
the lJPginllll1g of the (\:'1Wl'inH'l1t enlporat(>(! moisturc as shown by 
the ('UtTPS 3 of figUl'(> 1. At fil'st. little clifl'l'!'l'l1('pS \\,pre lound iil 
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1"1 <1l'UI·; l,-('olllpllrafil'l' l'al!'R of ('\'llflOl'lllioll flf lJl()i~llIl'(' fl'OIll dlIl'Pl'l'nI \'ill'lelies of 
I't';n illlli:lll~' ill It ~nilll'''I\'d l'Ullllltioll, 

t-Il(I l'('~l)('<"th'p I'ntps, bllt la!:PI' (lIP JllOSS pput, \\'hi('h ('ontinued to 
Im-il' watpl' at Ilpady tIlt' ~anl(', rate> thl'oll!!hout. had a distinetly higher .. 	 rate of (~\'ap()I'utioll thall pith('l' thp I'('P([ Ol' s(·d!!(' peats, Thc f;('(lge 
IlPHt. was f01l11(]. to ha\'p an ('nlpol'ation ratl\ int(,I'l1lpdiute b('twecil 
those' of tIl(' IlIOSS lind n·(,d ]Jellts, and .it is of inten'st to l10tn that 
thl'oll!!hollt. tIll' (\Xlwl'illllints this ]'('I<lti\"(' OI'd(·1.' npplil'd to the mix
t n r('s as \\'(,11. 

A (,()lllpari~()n of thc' ('\'npol'atioll rntp of ('Ia,\' loam soil with tllOSI~ 
of lIlixtUl'ps of this soil with Ill'nt is pt'l'sentNl in figure 2. The peats 
sl'parntl\ly lo~t wntl'l' J1]()I'P rapidly thall (lid the day soil, alHL the 
('ll'ect of mixin,!!" jll'nt with soil WflS to incl'('nse th(' I'ate of lIloistul'p 
loss, l'X('('pt dUl'in!.!,' tIl(' pari\' pHl't, of tlH' ('\'apol'atioll p('l'iod, when 
all the mU's W(\I'I' \:('1')' ~iJllila'I" ~[()SS Ill'nt 111('1'(\:\8(,(1 the' rate of C\'UPO
I.'atioll of tIll' soil to tI1l' !!I'l\ntl'st (\xt(,l11: al1d 1'(>('<1 peat to the leHst.. A 
('OIllPHI'Hlllt. set, oC conditions was :follnd .in II stndy of tilt' effect of pent 

"1'111' ('III,,'NI ~ho"'l1 ill ""1111('('11011 willi Ihls ill\'l'sli::;aliol1 \\'('rp (!r'n"," h~' lIIenl1S of 
~tl'/li::;ht lilH's fl'(lIl1 point II) point nil" 1i('\I'I'IIJilllltloIlS 1111111/' III the salllp "i'gllllll'ity (II' 
inlcJ'\'ai!;; ill Plldl fi~ttt·p. 

T:JG"T··->:I(j-~-2 
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with sanely soi I (fig. a), (IX('ppt tha tat: 1h'st the soil elwd( lost moistul'l' 
IllOl'(I I'Hpldly than any of the pt'at lllixLllJ'e.<.;. Lah1r, as the dr,\' 
('ondition ,\'as nppl'oadl('cl. the ('vapo!'atioll l'utt'S wl'l'nin tlw sallH' 
I'('lati\'(' OI'ell'/' as in till' ('asp of da,vsoil. 

3,000r---~----~---'----'-__~r-__-r____r-__~____~__~ 

g I 
21500r'-/--l----l---l----- --1----l-----l, 
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~ 500)-, i -j ---I--~! I 
o'--~-----'.--,- ,-__ 1__._ L ---:l:----::'::-----:~--+_----J' 
o 10 20 30 40 SO 60 70 80 90 100

TIME (DAYS) 
ji'IGnn: !.!~"-,-~(·lJlJIJlaJ·11 th II l'U 1(1:-: or ('\ IlPOI':I tiol1 of moi:-\t 1l1'(I fl'OIll ))(1:1 1 nnil (ll:1~· 100UI1 soil 

1111\1111''',< inilillll~' ill a "lIilll'llt .. d """ditioll, 

.J 

~ 
o 
1-

J~~'-L-:L--~-::l:---+----:-:!
10 20 30 40 70 80 90 100 

'·'fOntl. :L-·~-(;tlIIIJHlt·:ttiy(\ j'all's of t~"UJIOI'lIli(jll 01' lllotstlll'P fl"olll PPHt !tnt! 11):III1Y flllp ':-;:11111 
Huil JIILXIIII'PS iliitiallr In II saltll'lIil'd ('lIll<lllioll, 

('II/T!'S fOl' tilt, mix!III'PS ('Ililiaillillg" J('::;S tiIalt oliP-hnll' Jwat. by 
ndull}l' 1I/'C' lIot PI'(,::;(lltt('(L Th(,;;l' W('I'P :founli to 1)(' intt'I'IIl('(linte in 
(·lwf':ld(·I'. ill(' ('\'apol'atiolt l'aiC' approaching that. or til(' n'spcctin' 
IlIltTeated. soil as t1)(' qllHlltity of p<'at .in th(' mixture waR dt'cl't':'I;,ed, 

ThC'msitlunl IlIoj::;ttU'l' ('Ollttlll! of ('aeh pot: WlU-'; l'p('of'(llId (table 4:) 
at tht, ('nd of f);{ daYR nne! nll'aill at tl1(' COIH'IIISion of the experiment. 
'I'll{' fillal j'('si(/lIalrnoistu/'(' ('ont('nt: iR al::;o inlli('ated by the dotted 
portions of til(' ('111'\'(';-; of fignn's 1. ~. and a, ",hieh l'xten<] the exp(lr1
Ull'ntal ('Ul'n's to the c(Jl'/'(';,;pIHlding points 01: ('omplclte nir-dl'Y!lf~ss. 
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TAHI~l" .J.,-RclclI/ion of 'lI/.Oi8"'I/·C /I/J }leat flll(/. 80il '/IIi.rlll/'('s IIII1/rl'f/oil/l! ct"a]lOI'((
lion frOlib 01/. ·;'/li/i(/lIlf 8(//lll"aIM C01uli/irJl/. 

Mntorlal 

(,Iar }onm 5011 ___ •• __ •. _. _- .. 

Loamy fino 51111(1. ___ -.-

Moss pcnL.._. _______ . 
:4edg~ ponL...... __ .. __ M ... ~ .. 

Heed poaL ••• _.......... .. 

ClllY soll·pont 1I1ixLl11'e~: 

One·half 1I10SS pouL._ .. 1,7al 2fifl 22 10.0 I, a 
Ono-thlrd moss pOllt I,OS·\ 2011 :1\1 12. ,I 2.3 
Onu-flrth 1ll0SS IICnl:.. . ... 1,,152 HS 10 10.2 1.1 

l,o:t2 228 H.O ·1.3,... Ono-holf sod~o pont •. (10 
I, 1i31l 202 ·Ii 13.2 3.1One·thln} sellgo pont.• 
1,·128 HI 2·' II.U .I.iOno-Ollh sedgo pcnt. 1,·la;, 2:!4 fH 15.0 ·1.5One-hnlC roollllOIl'-_ 1, [,U. lUI ·IS 12,(1 3.2 

(J nc-Ilft h reed pen L • • 1,:138 IOl as 12.0 2.H 
}lll!1lly soU-\,enlllllxt ures: 

One-third rec( Ilonl . 

I,soa 212 35 la.oI J. 0One·ho f moss penl ..•. I, {,2S 128 Il b • .J ,.jOne-third IIIOSS POIlt. 
One·Oflh moSS POIlt. .... 1,31i1) i·1 0 5..1 .0 

]1)"' IS.S 7.·jI, iii 323 -IOno-holf scd~o pent... 
1,023 2U.s 4,1 ]2. () 2.7One·thlrd sodgo ponL_. .' 1,4h9 Ifi5 10.4 1.0Ono-/lflh sadyO P('lIt .. I. njl) ZUU IS.O . S.5Onc-hulf reCI IlCnt. ... . I~:t \ ! .1. II,:lil ISS fiG 13, i 

Ouo-tlfth reod [l011l._. J,32-1 IllS ·15 1~~;,1__ ~~\
Oue-thlrd rCOl Ill'nl ... . 

,. -..- ....., __'r~ 

--~ ----"~-...-.~---,.-

At the expiration of Ihe Iin;t-IlIPnl ionelt period of: :");3 day~ the fioiiH 
had becn elI'iNI to the t'xlcnt. thai, only 8.5 ]Jet'c(lnt of: the Ol'if?iIlal 
l11()iHtlll"l\ eOlltl'nt, of the cIa)' soiL l'c'll1aillPd and 5.7 percent of thc 
('ontpni, of t1w Handy soil. TIll' ]wats, howt"'PI', ;;ti11 J"C'tainl'tl COI11

parativ('ly lal'!.!c' Cjllllntitil'S of 1l10iHtllrl', 1I10SS Iwatat this point rc
hlinlng the 1Il;)sl. Lnh'I', I'('('d l)('at :.;\1O\\'(,c\ a. ~Iighll~. gl"l'atpl" 1"('~i(L
Ilnlmoi;;llln' ('unll'nl bl'l"a l1SP of its h)\\'PI' l'\On pOI'alioll rate, ns }ll'evi
oll;;lV Illl'ntiolll'cl. 

Ti1(~n.ixllll"(,:-; (If jlpat with clay soil ('olliaill('d Jl)()I'(' moisll1l"P, ((lll"ing 
the ('OUl'Se' of (he ('xIWl"imelll: than did the Roil n10nt' hilt not; in snfli
l'k'nt quantity to be of /!Tl'Ht. signifil'nn('p, \'P1'Y littlc' dif1'pl'('I1(,l' was 
fihoWIl by th;~ ~lill't'I'pnt. Y:lL'll'tiesot' p('at: \\'h:'n'n~ixl'(l wit,h day soil, 
'wi(h l'espect. ('lthl'I' to till' aetual ('lJl1t:{'l1t of l'l'Hl(iunl 1ll0lsturc or to 
111('. pel'c'('nbwl' of (l1l'illilinl ('olltl'nt of JIl()ist\ll'l~ J'l'lnllH.'tl. 

Althollgll {Ill' acilllixtlll'P of ]>l'ni ilH'I'l'al"C'H !Ill' IIltilll<l\(' pvapOI'al iOll 
rate Jl'<lln salldy soil :IS \\'pll as 'l'1'OIlI ('lay soil, il'. will 1)(' S(,l'11 f1'OIll 
all il1S1wctioll o:f til(' tlll'\'('S alld {!'01Il Ih(; "alllps of tabl!' 4 th:lt the 
Ha!Hly Roil' ap]ll'oal'ltes. its dry ('OIHliliOl.l nIOI'l' .rapidl.\' tlll\l~ tlH' day 
sod. As a. rl'slIlt, 11101;;tlll'P. l'OI1\('nt:-; (It tIll' J1]lxtlll'l'S l'datl\'(' to the 
('ol'I'espoIHling soil dw('ks are gl'l'atl'I' on sand)T soil than 011 clay Hoil. 
Sl'dg(i. alld rl'('d l)('nh, \\'PI'!, 11101'(' (>/\'('('(il'(, th:ln 11IOSS lW:lt.in rp('ain

• iJ1~ moistlll'('. on sa ndy soil 
Thronghont tlWSf' fil ndil's 1:11(' l'all' or ('VflIKII'atinl1 WlIS, in ~l'npral, 

olJs('I'vl'{1 to Ill' mol'l' 01' l('1"s iIHIl'[ll'IHIl'nt of thl' natul'c of ma i'c'l'i a I 
11l1il('I'going C'YlIporation as lOllg :IS til(' slll·raf'l·s remainl'd 1I10ist. In 
oth('r Ivonl!:! the ('vapol'ation ratl', tplHll'<l towaL'Cl brin ft constullt 
<lu1'in~ the til11(' that. l11oistlll'l' \Yas ~lIpplil'Cl h.\T l'apilla[.1ty to tIl(' 
£uriaC'c tiS qlliekl.v nsit was l'vapOI.'atl'd, It will be notl'd that in the, 

http:lW:lt.in


12 TEOHNIOAI.J 13ULL]~TJN 532, U, :;, DEPT, OF AClRW(JUrunB 

various sets of curves all the rntes at first tended to be similur, and 
the point at which the surinces of the mnterials began to dry out .is 
indicated by n. fnlling off in thc evapol'lltiolt mte, The diffel'cnt 
effects of different types of pellt. as l't'gul'(ls their J't's]wctivc C\'apol'a
tion rutes, mnst be- attributcd to cOl'responding differcnces in their 
eapHlIII'Y propcrties, 

nATE OF EVAPOHATION FHOM PI,AT AND SOIL MIXTUHES HAVING THB SAMB 
INITIAl, MOIS'j'UHI> CONT~;NT 

As has all'eady been statNl, the quantity of watt'!' in caeh pot at:. the 
beginlli~g' of tho eXpel'il1lCl~t was 11°,00 g, In this cuse }TlOl'C ~lire.ct 
(,Ol11pal'lSOnS were mu(Ie of the ahtllty of pellt to l'etalll Inolstul'e 
ngainst evaporatioll since the initial water eontent of each materirll 
was ielen ti cal. 

An inspeC'tion of the Clll'ves showing t1le l'('sldts for the peats nIOlH' 
(fig, 4)in<1ic'nh's that' tIl(' l'('lutin' 01'(1(1)' of l'\'apOl'utioll 1'llt'p is !'Ill' 

1,00 0 r---.--.---.--.--...---.-_...-__.-_-,-_--. 

15 20 25 30 35 40 45 50 
TIME (DAYS) 

]o'Wl'ItJ.: ,1.-('0I111HlI'IIII\,n mlps of PI':tpol'ntion of lI1oi~tlll'r fl'OIl1 !lIIT(lI'(lII( y:tl'i(lli(ls of !lpn! 
hlll'llIl; till' fl:tllll' illitiul \\"IItpl' ('ollil'lIt- (1,000 :;J, 

Sa111(1. as ",I1(1n tlH',Y W(l1'(I. initially sutUl'att'd, The l'(lecl p(lat iH defi

nitely morc ]'(>(('11t1n' of moistul'e than moss peat, and sedge peat is 

intermediate between thn two, At the eoncl1lsion of this C'xpel'irnent 

rPt'c1 Drat held l1HH'e. than twice as much water llS moss peat, 288 

cr compar'rd with 131 g (table 5), 

'" It may be noted in fip:uJ'l' 5 that thr mixttn'es of ('qnal parts of 

peat -with c111Y soil brought- abollt n, l'eduC'tion in the evaporation rate. 

as rompa,rr<i -with the soil cheek, ex('ppt in the. case of moss peat, 

'\vhich slightly incJ'P:ISC'd the ratc toward the latter part of thc 

('xpcl'iment. This may 8eem contrnclid:ory to the l'l'snlts obtained 

when the. mat!'rials W01'(\ initinlly satul'at(\d, in "'hieh it was 5110wn 

that the evaporation rat!'!'; of thl' peat mixtlll'('S ('x('('ell('(l thnt of soil. 

It Innst be rpmrlll iJ('I'pd , howewl', that in the earli!'!' experiment 

initial cont('nts of watt'r in the p('at mixttll'l'H W('I'(, gl'eat.er than in 

the soil checks, whi('h calls('(l an inel'('aSl' in thc evap0l'ation l'ah' 

suf1icit'nt to ex('C'C'd thar of the soil I'ntt', '1'he gene1'll1 t('n(JC'ncy in 

both expel'inll'nts was I'm' l!tn ])(':1/, lllix!:til'\'s. t'sp('C'ially thORP, '\,on

taining the gl'eatC'st propol'tion of peat, to maintain a l't'si(lnaI ('on

http:gl'eat.er
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tent of wuter in excess of that or the Roil check during the COtll'i'l(' of 
evaporation, 'Whell thc initial contcnts of wuter "'('J'e (,qual it "-UH 
!lh\'lIYs found that reed-peat mixtm'cs I;ctained the most moisture. flnll 
moss' pent the ]pust oj! the threll yarietics of peut JIIixtmcs, 

~I'Anr£ (i,-Ne/rll lion OflllOi8/lIre Ii/! pea /. (/1/(/ NOn 1/1 i;('/II.I'o '11II(/('I'{10illll ('1'0 !lOl'l/' 
tir}//. f/'O/ll, (/. {'oIHliIio//. of no, ('11//(// illitio/moiN/ure VOII/ell/ of ,1,000 If Of'lt'l//rl' 
J)('/' /lot 

.-, Wnler re- 11 	 "'nter I'C· 
Wnter mlllning lifter! Wnlcr nlllluhll(lIfLCr 
rClllllln· ,1\1 dllYs 'o\'np· I rolllnln- ,10 dars CYI1P' 

1111( IIrLer orullon, ox· I Mulorln] Ingnftcr orntion. ox· 
J\[lItcritll ,m dnys ]II'('S~o'l tiS·11l dnys prossed lIS \ 

U\,IIPO- ]ICrcentll~o('\'npo· porccn[lIgo 
rntion of Inltlnl 

(lontcllt cOlltellt
mUon of lnltlnl ' 

(/ram.1f PercclltGrullU' 	 I 

SlImlr soll·pent mlxtllrr$: 
Lonmy finosnml ••.•• u Cln~'lonll\ soil. ••.•.. at 

Ono-hnlf moss ]len I..... 10 1.0 

Qunrtz snnd... •. o One·third moss pent ••• II ,0 
~ross pent...... 1:11 One·/lCtll moss pent.... U ,IJ 

Sedge pent••.. 2:17 One-hulf scd~o ]l~nt•• _. 102 10.2 
Heed peut...... '" ...... 288 Onl"[hlrd Sl'llgl) pauL .. 50 [J.n 
Clny Soll,pl'nt mixtures: (lno·/lCih sedfu IINI\.. .• 25 !!.:i 

Onc·hnlf moss pont... 10 H, ,I Onl'-IWllf reo, ]lout..... 115 11· ~ 
". _ II Ono·thirilrcccl pOII\:.. .. ja 1.,\

One-third moss petlL.\ 22 
2,.[, UUl'-fifih reml peut •••• 00 0.1iOllirfifth moss )lont." ... 21 

il i. I ! I qunrl7.Sand,pcllt mlxturl~~: 
Onu·thlrd sod~o PC·It. . 
Onc·hnlf sedvo ]lcnt. • 

O!i ! O. fi ,! Ono·half IllOSS pCllt.. .. 5.1 
One·fifth seliga POclt •., ' -Ii I -t. i One·flrLh IlIOSS ponl.... . ~~ Ii 1 " 

10, t , Onc·hlllf reed ]1Ollt., __ • 211 ~l, tOne·hllif rccci !ICllL ..... Jill,,' 11.0 
Ollo·fifth reed penL" 72 I ~2 IOno·thbl reel. pen\., , Ui O. i Ollo·lHth red IlcaL .--1 liO I 

1,000r--T--T--T--r--r.~~~§~;::;;4~~~=::1 
'Iii' 
~ 

~ 800 1---,~I----l---j.--:;""-4 
& 
o 
w ~+-__~____+-__-l.________I___~__-4
'< 600 
0:: 

~ 
~ w 4001---·--~L--l·----4---+---+--~--1----r 
0:: 
w 
I;( 
~ 2001---#~----4----
.J 

~ 
~ 

5 10--15 20 25 30 35 40 45 so 
TIME (DAYS) 

Plnt'nll iI,-NO'N'1 "f ,111T('I','1I1 YIlI'Il'tlPR 	of ]1('111. nil mlc of lllolRtlll'P ('1'IIIH1I'llllnll [,'onl !'1a~' 
hllllll Holl, 

The. effect of Y!l.l'ying proportions of mO!'H pent on the e\-n pOl'ntion 
of moistu1'e. from ('!n;y .loam soil is shown graph iea Ily ill fi~ul'(, G. 
'rhese em'Vl'R show little c1HYel'ell('('s <'x('ept that the mixture ('ontain
ing oTle·third lllOSS pent has :l sli~htly bigher l'ate than eith('l' the 
Roil ('heck or the otl1C'I' mixttll'('s, Tilt; CUL'\,(, for mOSR l)cat alonl' is 
!'hown rOt' c'ompal'ison. COl.'J'(,Rp()n<1in~ l'esnHs on sanely Hoil (fig,7) 
indicate thnt the .mixtlll't, of one·hull' moSs pcat l'edul'c<l the evapora
tion rate of this soil m.lterially, The ll1ixtnre of oJle~fiftlt moss pent 
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had essentially no effed Oil tbe eYaporatioll rate of eithe!" day 01' 
Bandy soil. 

Tlie eff(>ds of 1'(>ed pent- in tl1(> (]j[e!"ent proportions Oil clay soil 
(fig. 8) are in contrast, ",ith those of mOBS peat on the same soil. 
Bad] of the reed-pent mixtlJl'l's, induding e\'ell that of onl'-fifth peat. 
c!lused a, d(·finite (iPCl'l'll,;eill t'vnpol'atioll. On salldy soil (fill'. !)) 
the' effect of reed pent in l'P(lucing the !'ate of (>\'aporation lB greateI' 

'cii'1,ooor--I-I--T~;;Vr:;;:::J==j;:::~~:;;~~~!1~~ 
~ l1! MosT PEAT 
a: 
~BOOr---r--r--~~~~~--r--t---i~~~~_r-_-i 
o 
w 

~ ~OSS P AT CHECK 

a: 600 o 
0.. 

~ 
W 
a: 40 0 i-----t;,
w 
~ I 

( 

~ 
.J 200 l--#7L-j----i--1-" 
~ o ... I I L

5 10 15 20 25 30 40 5035 45 
TIME (DAYS) 

}'j<:IIH: n.-En'pel or ":II'rill!; J"'()jI:"'(iOIl~ M IIIO~s "~':I{ 011 1':1.10 of: llJois{ul'(' (,1-apomtiolJ 11'0111 ('1:1,\' 10'"11 Holl, 

~I,OOO i • 

If) SANDY SOIL CHECK 
::; i I 
~ ! e BOO, I --'1 
~ I I 
~ 600H·-",II7'q...... 
0.. 

~ I 
;:::~I-'~r+-_-+__+-__;·---]+I--__~-~~--r--+--~ 

5 10 15 20 25 30 35 40 45 50 
TIME (DAYS) 

BO'prt of ral'Yil1~ JIf·opol·tiol1~ of 1Il0S!{ ppaf 011 ,'n(c of Jlloi};tUI'P (I\'apo"Htiol1 
.. ~ 1"'0111 10:1 Illy lill(l :H1Jld i'wi I. 

than 011 ('In,y soil. TIll' onp-third and ollc·-fifth mixtul'c'S sho",('d 
(s:;entially icrentieal ability to J'l'tain moistul'e', but. the one-half Inix
tllr(' had a, ('(\lIsidrl'H.bly 10w(,I' e\'nrJCIl'ation rat(', In gell('ral th(~ 
Ol'(iCl' of c\'apOl'atioll ([('('I'('as(> was in the onler of illcreasing quantity
oj' 1wat" .ill the lllixtw'(', ,I'HIt :,:oil. 

A comparisOll of the, e11'('C't of tliffc'l'(~l1t YHl'ieties of veat on sandI' 
soil is showll ill liglll'(' ]0. 'l'll('se ('\'ap(watiol1 ('lIl'Yes show that tIle 
h(IHIt'Il(',v JOI' ('Heh ppat is to 1'('<111('(' ('l'apOl'Ht'iOll to a greater I'xtent 
Oil saudy tban (lJ) eiuy soil. This conelusion is in hal'lllOny with the 
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5 10 15 20 25 30 35 40 45 50 
TIME (OAYS) 

l~'lllt·ltJ.: ~;. 'J<!m'('f 01' \:tI'~'il1~ l'I'oportiolls of )'(.pl1 IJ(iut 011 1':lIt\ of ltwistul'p (I\":tIHH'ntlllll 
f,'Olll ('In~' 1011111 Roil. 
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Ji'IOI'Ug ]().- EIl'N~1 of din"PI'PIlI nll'iPli(ls of IW;!( on I'Ht.P of JllOlstul'p PlHPOl'ulion 1""0111 
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results previously clisC'usscd in connection "'ith the (>vaporation rates 
from initially satllrated materials, In the latter it was also evident 
tlwt peat itn'd sandy soii mixtures were more retentive of. moisture 
",ith l'cspect to soii alonc than ,YCl'e peat and clay soil mixtures, 
The etrcet· of moss and 1'('(>(1 1wats 011 quartz sand (H:.r, 11) is Home.
I\'lwt gl'ea te'l' t])'111 thp it, respecti vc effects 011 sandy soil. 

1,000 I 

~ 6UARTZ' SAND ~HEC~~ I _____-l----r-
~ I I ~ ___~ 

8 800 I V h:-:-::: 
~ / /~ 12~L----~ 
~ 600 ILV~ l1! REE9 PEAT 

~ 400 IL I 

~ ":~i,____~__~____~__~__~~__~~__~__~~~ 

o 5 10 15 20 25 30 35 40 45 50 

TIME (DAYS) 

l'l(il ltC l1.'--""'EO'p('I' of dill'pl't'llt Yal'l(ltil'S of ]I(lal 011 ":tIc- or 1l1OiRtlll'(' (1\':lJtol'ation from 
IjlIal'tz sand. 

The nllxtlll'e of ('qual qllantiti('s (If reed peat and qllartz sand 1'(>

taill('d llPal'!y as llluC'h Illoi"tlll'(' at till' ('olle/usion of the ('xpC'l'inl('nt 
a;; 111(' I'P('II IJ(lat ('h('('k and ('1'(,11 III 0 1'(> than the moss peat: cht'ck (tabl(\, 
:i), TIl(' ~and,\' ~()il and thr qual'l:z Rand alonc w('r(' fOUlld to be pn
rill I,\' dl'y at this point. Tllis was alRo b'u(', of the OlH'-thil'd and OIH'
fifth 11Iixltll'('S 0 f lll()~!{ ])(>ai; ",ith sand,\' soil. 

EFFECT OF PEAT ON ltETENTION OF MOISTl'HE AVAILAHLE TO PLANTS 

'I'll(' pol pxpPI'iIlH'II(;':, whidl titus flU' ha,'(' .llot; (/palt:\\'ith n'gpta

tioll, \\'{,I'P lI('xl \'ondll('(pd with growing wlwat plnntR, Eaeh" pot 
('ont:aiI1Pr/ G00:.r of ,Yatl'r and W:H:i maintained at this llloisture ('ontt'nt 
for' approxillwtpl:\' a w{'l'ks, aitt'I' which no additional wntt'l' was 
:-:upplil'd, :-i()OIl n rtp!, wat('ring ('C'a;;('d sonl('. of the plants sho\\'(:'(1 
f;i!!IlS of [wing wilted in tlIP afternoon hut. I'l'eO\'e!,pcl dll!'ill!! the night.
.It was "('I'Y diflklllt, Ilo\y('\'(']', to (kterlllilIP a ]loint at \\'Il'jeh it eould 
/.Jl' ;;aid t1ltlt nny ,,"IIt'HI: plant was definitely ",ilt('(1. 1'h(' l'Psulrs 
(tal.l<' 0) "hoI\' ollly til(' ('ollditioll of the plants aftt']' ('onsi(krnble 
t.illlP had plapspd, \\'1]('11 tllel'(' was little (lolll/t, about the ('('Iatin' COI1

ditioll";. Aft('1' ~,'-i days the plants on quartz sand W('I'(~ dead and 
('olllpll'tt'I\' (/ri('(1. All \\'('!'(' wi1t('d, but the plants on tilt' 1'('('(/ I)('at, 
('Iwd( alld tlIm;\, Oil til(' oJ)('-IJalf l'Pt'd peat lIlix/nr(·. with qunrtz sand 
\\'Pl'(' ::'till ill fail' ('ondition, Th(,s(' Oblil'l',·atiolls I'Pjlr('sent the ex
(I'\'IIWS, and til(' plnn!s OlJ th(, otht'l' lIlH!I'I'inls WPl'(' iMprl11Nliatc ill 

,,(age of wilt. rlltil jll~t: a f(·\\' day;; b('fc)]'(' t!H'li(' ob;;oTations W('I'e 
n'('())'{lpd thp pIanls Oil tll(· lIJO~S and ::>t'd:.r(' l)pat checks ap]kHn'd to 
bp ill as :.rood condit ion liS th()s(' on tIl('. l'('pd p('at, Th(\ plants of the 
Plllirp ('x]H'I'inIPllt whi('h sUI,\,in'd til(' long('st \\'el'(~ tholiP on the 
r(,ed peat cheek. 

• 
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., 

,. 

I 



:\lOJSTLTlU~ l'AP.\U1.TIB:-; 01.0' I'E.\T ASU SOlL :\flXTe1{]~:-; 17 

TABU; O,-Re/a.til'(' con/lilion of wheat })/UII/g (III(/. '/I'olrl' ('oll/elll uf ]lo18 ufter 
28 !luygl r!'(/}IO'I'((!ion 

,W!lt(~,'elIlJ
',' tellL of i {'eJlldiltoll of wheaL~(J1I JIIediuJII pots nCI~r I plunts 

t 2~~.~~~ 1 I ~_._~__ _ 

am II".' 
Cln~'lonm soil . _________ ._ Ill, \\orY hU(,lir wilf,ed. 

Lonmy lino SIIU(!. ,," ,. 4S Do, 

lluurt1.SlIno____ ••• , , ...•.. l~ , n~!ld, 


:;\1055 peaL ....... ,. l:ll Wilted, 

Sedge pen t...... . ' ?oft' Do. 

Hl'Cd pent. .• ."" . " .... 
 310 Ji'nir ('oudilion. 
Clar soil·pent rnixlurll.<: 

Ono-hnlf I1lClSS I'Cllt. ... ,Ii Yer~' badly willed, 
One-third moss peut.. ," !lo. 
Ooe·JHlh moss pent. 7.; Do. 

1;;3 DO, 

One-third sedge pent .. W' Do. 

One-Ufth sCdfe penL 


One-hlllf sedge PCIlt. 

I;SI Do. 

One-hUll ree< peul.. 
 2lU \\-111 {OU, 

~(~l Badly wilted. 

One-fifth reed pcnL ... 

One-third reed pent, 

lis Do, 
Sandr sOil-POUI mixtures: 

One·huH moss pcnt .. _"' 10. fo;sseutlnlly <I{'",!. 
One-third 1II0S.~ ]lellt .• ~~ Do. 

One-flfLh 111055 pellt. 10 , Do. 

One-half sedge pellt ... 
 1~2 ! Brlell), wllt('<I, 

One-th rd sedge peut.. III ! JJo 

One-flflh s~dgc penL. r,a i ,l)u. 

One-half reed pent .. Iii i \I·lIled. 

One-third recd peul.. I~O 
 Du, 

O·,e·tlCth reed peut.. . 
 l;{2 no 

QUllrt7. sand-pent mixtures: 
One-huH moss pent. . "S \"('Q' hudl)- wilted, 
One-firth mo~s peat.. 3\1 E,;~cIltiulir .lend. 
One-huH reed pent. " 201 Fnlr COIlditiun. 
One-fHlh reed pent ,_ ;i::! i \\~illt'rl. 

1 Each pot cOlltniIlcd liOO g: ofwuter at $tart, havillj! IJl~~n maintained thtls; (or;1 wcck~. 

fifos!.' and sedge ]wnts ha(1 110 bellefirin1 llloistlll'P-]lolding ability 
when mixpd with ('[n,\' <'oil. but 1'l'('d Iwat ill till' olJ('-haif JlIixtlll'e 
showed a slight. adnllltn!!l'. TIll' I'e(ld ]Jl'at ]lI'(J\-('cl to 1x' 1Il01'1' a(\nlll 
ta!!('olls on saIH1y than 011 etay soil. ~('d!!(' lll'lIt also IH'O\'('cl of SOJ1l!.\ 
ad\'alltage Oil sandy soil, bllt IllOSS ]leat hasll'll(>d \\"ilting of tIll' plnnts_ 
)Ioss peat howP\'pl' was ])pJwfit-ial ",lIe'll l1Iix(,tl with cl1HIl't;r, salH1. 
'I'll(' ('olllpll!'ath'e l'fl'('('ls of III()"S ]ll'at :l11([ I'('<'d Iwat on (lnn!'tz sallt1 
a!'c shown ill fil.!'lIl'C' 1~. TIt(' plnllts (Ill tIl" ollP-fifth IlIixtUl'P oJ !'('('\1 
pC'ut were ill bC'ttt' I' condition thall tltos!' Oil {Itt' olll··half lllixtul't' of 
1Il0~S Iwat with quartz sand. altlHlllgh ;;ds is not so J'('a(lil,Y Upplll'pnt 
from theillll;;tl'ation. 

ThC' llYC'J'agC' ('ontC'nt of\\":1t(,I' in ('neh ]Jot. as 1'(,(,(Jl'<1p\l in tnbl\' u1 

illc1icatC's the l'xtPllt to which th\' I'l's]w('(in' Illatel'inls W(,I'l' dl'iP(\. but: 
slle-h yaltJPH cannot; b(' lIs('(1 rot' (,:lklllating' tll('wilting' [ll'l'C't' 11 ta w\;.;. 
TIl(> moisture ('ontuilll'd in the pots was llot t'quall,\r llistl'ibut('(l 
thl'ouf!'\iollt the mtls;:; uf soil but wus prl';;Plll olll,\' ill thl' JO\\'('1' part. 

FIELD OBSERVATIOXS 

Field plots for ('x])(,l'illll'nintion with 111\\,11 gl';ISS('S \\'(>1'(' 1'I'('pnl'('(1 
by thp rllit('(1 Rtntt's Oolt' .\;;so('iatioll (i-1'(,(,1I ~('dioll, ill ('()ope['utioll 
with til<' HIIl'pall of Plant: Illdustry and this HII1'pall, 1)if1'pJ·pnt tYPN; 
of Iwat Wi'!'!' lllix\'(1 with a clny IWIIII soil to ;;t III I," til(' d1'pd of sndl 
mixtun's 011 til(' g(,llPl'al ('()Jj(lition of' :I laWll gI'lISS. Thl'Otl!!h tl1l.' 
('ourtc's), of John ;)fontpith .•11'., tIlP ;Iuthors \\'Pl'P ]lC'rmittell to mnke 
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some moisture observations of the plots, in connection with green
house studies, Accordingly, samples were taken to determine tho 
relative amounts of moisture absorbed by the peat and soilmixtul'es, 
as compared with the soil check, The rate at which the water supply 
became depleted during a dry period was also (leteI'lllined, The 
plots had been in operation appl'oximntely 3 yean; nt the time thes\' 
t'xperiments were made, 

Jo'llinn: ,J:!. En~tl(jl. or t.1i1Tt'I'l'll( Y!n'i(·ti('s of IIP!!t on I'('jt'nlion of Hxailal)!t· IllOislul'C in 
'"1111'1:-. '1111<1 II~ illditllt"" h,' Ihl' r"lulh'" ('olldilioll "I' II" 11 ('n I JlI""I~: d., l'ul'" SIIII(I;
II, "'fl'·hall' IliOSH pellt: (', ()lIP·hllll' I'"'''' p('al; n, """·fifth r("'d p('at. 

The ~()il lI~l'd was f'imilar !o !lI:it IIspd ill till' gl'l'l'lliloIlSl' and 
])!'CYiOllsly cll's(,l'ibl'd, as were abo the I1IOSS and sl'dge lwats w.;ecl in 
the 111 ixtuI.'es, Additional Yaric,til'H of' p('at IIlah'l'inls ine1udecl a 
slight Iy tll'('Onlpos('(\ fibJ'ous sHwgl'HSS Iwat fJ'OIlI Flol'llla, and two 
snmph'H of rc'pt\ll1l1('k-OIlP wpll d('('()lllPOsl'd, fJ'Olll JllillOiH, and tIl(' 
(It:hel', l;omewhat less d('composed, IJ'Olll Ohiu, 'I'll(' IISll ('on/puts of tilt' 
I'(\ed 1ll11('k,.; f1'01l1 Illillois and Ohio W()I'C' ~·UH ant1 IK~ll)(,I'eC'nt, 
l'eflpC'etively, The mntpl'ials \\'(,I'e. llsell in C'qual Pl'OPOl'tiolls by 
"OlllllW :tlld W('I'e thOJ'Ollgh I)T 111 iXl'd with til(' tOPlllOst ·I·-i neh III ,"l' I' 
of soil. The' 1I1'C'1I O('c'upil'd by the plots was gl'adpd to pl'o"ide n<ll'
qllate sl1rfacl' dl':linagl', Prl'liminm'y dat.a and n more detailed 
des(,J'ipt ion hav(' alJ'l'ady il(l('n ])lIblislll'd (), 8), 

AlI. sal1Jpl('s ",pre tak('J] with the n.1(t of a s]w('ial \·ohlJ1H'-wl'ight 
Slllllplt'I' pJ'l'viou~l" clpsC'l'ibecl (3), A ('01'(' of !l('finih' nillllllP (4:-3,:2 
('IlI:J 

) waR tnk('n fl:om the soil. This ('ore ('x!pndC'd '1'1'0111 a point illl
llw<lia!l'ly hC'nl'ath the turf sod !'o a (Il'pth of llppl'()ximllt{'ly 2 
i11 ('hes, Thp bOl'i nus 'Y('I'e mad(' in d npl ic'atl' :f'I'OI1l d i fl'pl'l'nt loca
tions on each plot, iin(l all samplpH wel't' illlJllpdiatl'I," plnc'pd in SlllaIl 
('ontainpl'S with tight-fitting lids, Tlw ('ontainl'l's and ('ontpnts W('!'l' 

Own takpn (·0 the' lalJOJ'ai<)I'Y, weiuht'd, dl'it'd in tilt' o,-en at 1050 C" 
lind aunin w(\i~dll)d 10 (ld{\l'inin(' tllP ('ollh'nt of 1l1OiHtlll't', The hoks 
in the plots :fJ'olfl "'hieh t]w ('OI'(,R had 1)('('11 iakpn wPJ'e refilh'd with 
tilt' propelI' ~oil mix( un', :11)(1 the sod rpplnee<l, 

At the b(lginning- of Ill(' ('vaporatiol1 ('xlwl'imrnt: th(' pIotR had 
J'(,(,piv('(1 a IIPnvy I'ain and also hud b('(,11 spJ'lI1kll'd n" (,\renly as POR

sibl(' to obtain a moistuJ'l' ('onditioll l1('al' tIl\' {iC'ltl-Hntlll':ltiolJ ('apncily 
of each plot. Snmples were taken at this point lind periodically f(JI' 
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n periocl of 14 (lays to cletel'lnine the relative rntes of. moisture. lo'Ss. 
At, thl' end of this timl', ('ontinlll'd mins (mon' than 11 inC'hps of 
I'ninfall within 14 dnys) o(,(,I11'1'ed, makin~ flll,ther evaporation 
stlldi<'s impossibk. Aftel' this Iwl'iod samples were ag:a.in takl'n to 
dd('l'l11inl' the HnlOlll1t of llloi~tlll'(' ('apabl(' of b(,ing: absorbcd 1111c1.el' 
H('ld C'OlHlitiol1s. Additional dete),lllinations of the maximulll mois
tlll'e-holdin~ ('npa('ity, vOitlllH' w(,ight, al1(L ait·-d!'y Illoistu!'ll were 
made in t1;e laboratory by tr,l,thod::; p)'('\'iously described in thi::; 
bulletln. 

The ]"esn1ts of ob~:('ITatiolls lllad(' 011 thr ~o1f-g:I'l'l'n plot" n)'e showll 
ill tnblt's 7 nnd 8. '1'11(' first ('olllll1n of fignl'l'sin tnble 'i gin's the 
]lpn'Plltage vfllnl's. on a. w('i~ht: Im;.;is, fOl' the maximlllll llloisbn'c
ltol<ling \'apnC'ity as (Il't(,l'llllll('d ill thl' labol"tlt:oI'Y. ,Vith l'('SpcCt 
to thl'sl' !J('I'(.'enta~('s the soil ('h('('1\: is "PI'Y ill't'('l'iOl' to th(\ pent lIlix
illn's, pal,tielllnl'!.\' the mixtlll'(' COlltaining: IIIOSS peat. TI1l' moist:.l.lrn 
(·ontl'nts wel'e. l'cl'alcl.llntell Oil n yolullle basi;.; of 100 ('111 3 

, and the 
l'e;';l1ltin~ "alu('s al'(' l'ho\\'ll in the se('OI](1 column. A(,col"(Iin~ to 
(I]('s(' figul'('s tlH' soi l Chl'l·k is f;till ini'Pl'io)' in Illoistlll'c-hl.ldin~.t ca
pueity to that of any of thl' pl'at mix! Ill'eS, Imt the diff('l'(mcps UI'P 
IlIIH'h 1(':o;s IllUl'k('(l. In this casl' thp nloss-p('nt. mixtul'e held only 
:3T';":; 1)('I'('l'nt 11l00'(' ''''atpl' than the e11l'C'i" nltholl~h the pl'rc('ntn![l's 
011 a ,y('i~ht basis indicat(' nil nb:-:orbing capacity of the lattet."of 
Il('arl.v tim'(\ tillll'S thnt, of tlH' dH'(,k. The snmple ('apablc of absorb
ing the most \\'atpl'. a('('ol'd i n~ to t Il(i In 1~(lI'n to 1')' d('h~1."I1l i natiolls. 
llnlll('I~'. til(' wpll-d(:colllpos('(1 I'N'c1-nlll('k nnxtlll'l', contained nearly 
(i0 ]Jel'('(llIt IlWI'l' !lIOls/un' thall thl' ('lieek. 

'1',\111,1'; 7,-" \{(Ji.~/II,.('-"(){tlil1!1 call1/6/JI of /1('((/ 111117 80il lIIi."'III"(,,~ /I.~('(l ill Ilol{
111"('('1/0 {(e{11 117o{,~ 

I 
Moi~lur() 

W('i~ht or lOOPer, [
100 rill' 	 ('m: 0I.

Typo of Pl'!)t t1~.f!ll ill mixlllr(l~ I of "ir.dn' mulenul 
JIllltC'rj'li "t qn 1\n• , IIIr·!!r)' 

hasis 

}'c(CCJlt OTf17l18 aroUlS. i (;"011.'( 
~lo;;.~ (l('nt. ]l()orl\' (\('rompos(HI 10-1. Ii G·I. n 50. 9 1.-t 
~u\\'g-I'n:-;!i JIt.'ilt, piwdy d('(·OHlPO'.ltd 76.0 Mta r..a.7 1.0 
:4c<i{!(\ pl'at, partly dN'OU1PO~~d h~. 1 tH.:J 55.8 2. J 
Ih.'e'lll1ut'k, Inr!!l'ly d(l('OIIIP(h(ld tii. {) !l3,8 fiO.7 :1.2 
He(lel JUll('k, \\,(111 rll't'olJlllf)"i(lod i·1. 5 (iO.5 -t.0?~ 2(,Iny IO!l1ll ~uil (C'lwrk' 	 ,~H. I >17.2 ;17,3 .0 

I .\lIl11ixt 1m's ('nJlsl~tcd of equul I'l'Ol'OrLiclIIS )Jy I'OIUlIle, 
1 C"lclllateu [rOIl1 laboruL()r~' n'slIlls, 

TIIP nlois(;lIl'(\ (lrt(,l'l11 inntionR mndr 011 the thoronghIv moistrne<1 
I't' 	 plot;; (nt'll'I' IIIIH'(' than llindH's of I'n.ill) )1,Il-;- be tal~l'n 'to I'P I)J'Psent 

tlll' LotaL fi(,ld-saiTlration ('a,pacify of til(', mat01'ials, A IllHd\{'d Hirni
lal'itv is s('('11 in the 1II0iStlll'l' ('.onh'llt of aIL the mixtun's in a. COIl1

Jlari~()1l of t h(' YOIiIIll(' Pl'Ol)ol'fiollS of wa {-rl' PPI' 100 (,illS of moist 
sample, Till' nihil'S I'an~in~ hOI11 5a.7 to 5G.D ~ of wah'!.' ('ont.aillecl 
~I~ I:Ill' I)('nt Illixtl.Il·PS ('OJl,lpal'P with 37,3 g ill thl' so!l ('heck (tablc 7). 
Ih(, 10ln'I' Illagllltll(le' 01 these "altH's. ('ornpal'C'd wlth the. ]abol'ltOl'~
c1C>tl'I'lllinatiolls, .is (jUt' to tilc' f'ae! that. the fielcl-moisfm'c capacity is 
aLways k:-:;: thall thc' ('apacity n;; det('I'IlIiJlNl hy tho labol'atol',Y ll\('thod 

http:1111c1.el
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used, The peat.s iIH'l'(ltlsed the fie>Jcl ('apncit)r approximately 50 per
cent, which is consiCiel'pc1 to be in i!('ll(lL'n [ :t!!l'('(\llH?I1t; with the pl'esent 
and previollsly cli:.;c'uC'sed labol'atol'Y l'eslIlts, Tlte> Il10SS-peat mixtllre, 
accordi ng to fie It! I'('SI tltl'> as ,,'ell as ill J a bOl'a tOI'Y dC'terminations, 
pmisesses no sign i fiea nt l'>11 [1('1'iOl'i t:r to any of tlw otiH'I' peat mixtUl'(,s 
"with l'E'!!uJ'(l to moistlll'e-hoJding powel', althou!!h this has been ns
Slll11('<1 by many to b(> the, ('n~(', Th(' difl'('l'ent vaJ'ieties of pent lllllst 
be I'e!!tll'ded (lSS(llltially l'fjttinll(lllt in tlH.'it' ability to il1('I'case tIl(' 
lIloistlll'C'-holding rapaeity of the soilwlll'11 lIlixed ill \'oluIlHtl'ic 
IH'OportiollS, ~ 

~:.\III.I': 8.-/,'11('{'/ of a(/lIIi,I'IIII'C of /1('01 on CrflPIJ/'II!i()i/ 1(j,~N("N (rulll f/O I{-flI'C(,;IC 
/idt! lil(JI,~ 

\r"i'lIl1'~ :\1 c,i,tII C(' ' I~roisl;lre 
initially , 111'1>1 hy 1 Lo,q of • hd~II:) 100 
[[('lei hv ; 100 ('m' I 11lC*IIIf(' j em of 

lOll C'!lI'uC ' of lIIUIl'rinl!llurlnt! 11. I 'tterllll 
Inol·1 'l1f1rr 1,1 . dn~' p'rlo<\ I 0 t~'r pro-.

1lI'.I·'r;'.! ",,,'S' : louged dr,• , " u, • ' period 

firfltn'( (lraJlVi , Urtlll/.'f amllls:\1 (),~ pc,II, ]loorlr 1\(>001llI'OH'<I f,:t .'i ~,I ,I • 2t1. t la, n~aW~TJS$ P(I.lt', l)(Jr)rl~· d(l('nlHf1osl'd ."'111 31),3 . 17. S
~pdJ!e ]lNH. I1arlly dt'l'ornp(J~wd liO J) , 20.1 f :\(.5
H('(·(iIiHIl'k.imt.'ply tI""IIlllIHl"'C'ti ~~,! i li,1
He(>,! !lI1j('k, well til'C'''IllI'''''''11 ,IL" I Ifi, ,I
Chy Iu'un ~uil u'h~'d~ . ~(), x j 10,2 

Th(l :-;nmplC's tnk('11 nt tlw h(lginnillf!' of tl]('. (lYnpOl'ntion ('xpel'iment 
had !lot l'l'l'Pin'd as lllll('h watpl.' as (]lOS('. t~lk(,ll aftl'I' 11 illdws of 
mini'aJI. lI.nel, ('Olls(lql1l'ntly. IllP ('(Jlllpntl'> of 1ll0istlll'P wel'C' s()IIl(~wl1lLt 
1011'('1', ('x('ppL ill till' sp(Jg(:-PPHI' JIlixtlll'P. Thplosl'; of ,,'at('1' by ('\-a,p
oration :1.11([ I l'allspirHtioll 'fI'OIIl Ihl' plols was l'P('Ol'(h'd O\'P1' a 14-d:LY 
pl'I'jod, dUl'ing which 1.ill)(l. only OlH' J)l'ipf S!JOWpI' of I'nin ft'11. 'I'll<' 
tota I moist UI'(, loss i:-l I'Pportl'd ill tabh' H nIHl shows dC'al'ly that the 
'\\·nt(II.' loss fJ'olll HIP plot;; ('olltailling 1J('ut was dpliniU'ly gl"(latel' than 
ihnl' 'fmlll tl)(' l'oil. l'IH'('k. 

'.I'll<' plot.-; C'lllltailling till' lllOl'P JibJ'OIlH pl'als lost watl'l' at a, iliOn! 
I'apid rntl' tlltlll (hosp ('olltnilling Ill(' 1llOl'l1 d(,(,OIl'l)()SC'(] \'nl'ietil's. 
TIJ('s(' ol,sPI'\'n('iolls aJ'1' in :I!!I'!,<'IlH'nt ",ith til(l gT(,Pliltollse (,X[Jl'l'illl(lllt 
dt'Hlill,Q' wiLli ti\(l l'aiUI,t1tpd IIlixlul'(,s. 

Thl" olOi:-;( 111'(1 ('(Jlll!'llt of Ihl'l'p plots was ([('I(>l'Il1in('(/ (11(' fo[lowillg 
'\'('al' aft('I' a [lrololl!!p(] ell',\' pCI'io(/ wlH'1I IIII' grnss apllt'al'cd 10 lit' 
sllfl'!'J'illg fl'Oll1 <!rollght, Oil all ([I(' plots. Thl's(' ntlllPs HI'(I giwn ill 
1h(, Insj'(,oluIllll 01' (fillIp H. TI.1(1 Jl.lOss 1)('al' had ollly n H[iglt(']y gl'('utel' 
nloistlll'P (,OlltPllt than til(' sod dH'('k, bill' til(' \\,pll-d(>('ollll)()Sed I'cpd 
]lpn!:, Ilfl\llwal'l.\' twic(' thnt of till' soil, ~~A g, as C'ompal'('(l with 12 g. 
ThiH difi'(,l'(IJl('(I is Iw('Ps:-;nl'ily of l('ss signifi(,aJH'(, than til(' figures in
dic'alP, Hill('P (hp wilting jWI'C'l'lll'agl'. Ol' ('ont(,lIt of unnvailable 1110is
fm'p, is (listillcl[,r gl'P:tlfll' ill this typC' of pt'a! lllixttH'(I,in fact, ap
]>l'oximat<'I,\' twi('(' thnt 01' tIl(l soil. alOllP as will b(' shown latel', Till' 
('olHlitioll of till' gl'nss indi('ui(I(1. Jl() l'eHdil,\' dis('('I'lIible a(lvantagl' of 
any of thp peat IlliXI'UI'l'S \\'itll I'PSpC'('t 1'0 Illoistlll'P nnrilability (Iul'ing' 
dl',)' pel'iodH. Tllt' fact that [lpnt and lllixtllJ'l'H of l)l'nt with Hoil a I'l' 
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difficult to moisten, once they haY(' been allow('(] to lwC'ol1H' (h')", 
places pent at H. disadvantage llllciet' eonditions of lilllite(\ "'atl'l'ing 
or rainfall, as prcviously poinh'c1 ont by Sprague lind )I:I;'I'ero (10), 

RESULTS OF WILTING-POINT DE'I'ERl\lI~NI'IOXS 

The wilting pl'l'C'l'ntage, 01' content of moistul'(' not l'p:lrli\y n.vn iI
able to plants, ,,,as ch'tel'lnined according to Illl' nr<·t1lO<i 'all'pad,\' 
described, using- dwarf' sllnflowl'l's as in(lieHtor plants, 'I'll(' HH'all('(1 
point of pl'J'lllnnellt wilting '''HS dc·fil1l'd al'bitl':ll'ily, as this C'OIHlit.ioll 
would otl1('l'wisp hllYl' 1)('('11 illdefinite, Howp\'l'l'. the l':il:p (rl' Illoistul'u 
tl':ll1spil'ation is gl't'atly n,(lu('('d wlH'n wilting I){'g-ins, and YlIl'iuti(HIS 
in l'C'('ognizing tIll' stat-p of Pl'I'IllHIH'nt: wilting eHUst's ('(Hl1pnrnt in'h' 
small PITol's in the wilting (ll'I'(,pntagC',' , 

The l'esul ts of deterl11i natiolls made' Olt tl](· ~('pn I'll te 'ilia tl'l'i n Is :J Ild 
Oil thl' llIixt:lll'eB al'C' 1'1'('()I,(\t'd in tnblp D, TIH' wilting (l('I'('pnt.:l!.!'ps 
of eaeh of the peats was fOllnd to be \'Pry hif!h. wh'l'I'('a~ thnt 'oj' 
quartz sand WHS extl'('J1wly low, Th~· c1av soil had ll. nilllP :;i/.!.'Ilifi
eflntl): highel: thnn the sa!1cl or sand,Y soil: but it diclllOt l'olllp:il'e ill 
magmtucle WIth the per('cntag('s of the peats, 

'I',\BLI~ 'J,-ll'illill!1 /H'/'('('II/(/!/I'N of /ICI// (/1/(/ ,~oil 011(/ ot lIIi,r/u}'l's /lI('I'NI{ 

~\I ()i~1 me re-
Wilting I ("al"lIlall',1 IlIirll'lI!)y 

:'Inlcrinl JPrrCi tlt'lt!.l'l 'Vlltl11J! j J(X) 1'1Il" or 
l \. i prt'('l'ntuj.!(ll. Jh:lt('riftl at 

j will Ing I'"inl 
I 
I 

Clny loom soil ___ " 
LOllm,' !Ino Sllllll _. , 
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CIIlY soil-pent mixtures: 
One-harr 1I10SS JlI'IIL_. 
Olll'·flfl h lTIl1"S peaL.
One-hnlf s,·d~o pellt. _ 
Onc-fift h s"dllO peaL 
()Jl(~~ltnlfrel,'(ll)(·\nl.~ __ . 
One·flfth rc~,lllf'IlL __ •. 

1 

H.f! 
K5 
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~nn"Y soil-peaL mixt mrs: 
OIlC-hlllf JlIOSS penl ,. 
On.'-flrth lIInss p",,1 • 
One-haif Sl'dgo Ix'!It ..... 
Dno-IHlh S('d!(o ]1('nl
Onp·hnlf ",ntl peaL_ 
Ont'-/ifth "\I\<l P'''It. _ .

(Illarlz sHnll-p"at, 11IIxt I1n',: 
One-hul! moss penl .. 
One-fHlh moss Iwal. 
OIll'-hHlf reed IWo\. •. 
Ollc-Ilftlt reed Ileal. 

(j,1i 

:u 
t:tli 

.1. n 
IIi '.! 
:) Ii 

:12 
I ~ 

1, "~ 

" 1 

! 
!I. 2 
4. \0 
I~,h 
f " , 

j.J,;j 
Ii. '( 
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a.n 
II' 

1 \I 

I., 
;1 

11 n 
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JI.II 
Ii 1 

;i,!1 
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It, H 
IJ ·1 

_.,._---_. 
1 ('nkulnlctl (rolll th,~. moisluro Nluivulenl., iJy (lw IIri!(!(~ HlIIl :-:Imulz (ormula ,!, ft· : :', 

The amOllnt:. of moi"tlll'C' 11C'l<1 lJY IO!) elll:l of ('ach matl'I'in1 at til(' 
wilting point waH ealeulat.e(l and t:ll)ulat:('(l fOt' ('olll]ml'isons on a vol.
II111e basis, ThcperC'cntag('s oHhl' p~'ats in l'P:i1ity \\'('1'(, fOHn!! to han l 

.little signifknnce when dil'eetly cOl1qlUI'P(l eitlH'1' with l·:tcll ()t]w!' Ot' 

with till' soil ppl'ccntag<'s, aH ,ya" the ease \\'11<'11 l'olllpal'i::-ons \\,('I'C 

mack of nHlxiullll1l 1Il0istul'(,-holding PPI'('Pllbif!('S, )Ios" peut., hnt! It 

highel.' 'wilting P('l't!l'lItagc than r('e(l peat, Lilt aetlln1J,\' a. IIw.l'ked dif
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I'l'I.'('11ce ('xisted in th(' l'eY(,l'~e 01'(\('1' on a \'olullw bal'is, Th(' ,'ohml(' 
('ont('nt of moisture at the "'iltin r.!; point uf IllOSS pl'at -\\"as ollly 
slightly gl'eatl'l' than that of clay soil, aUhough tht, \'pspl'ctin' PPl'

(,(,Iltagl's b,Y wpighl incii('atp<l an ('ntilt'ly dill'el'l'lIt 1'l'lat:ioJll'hip, 
Hrrd IH'at, bring 1l10l'r </('composecl and containing thr lal'gl'I' 1'1'0

pOl'tion of ('olloidal l'olll'tituents, 1't'taiIH'd ~H g of Illoistlll'l' -pel' JOO 
(,Ill,l at the \rilting point ('oll1pnl'('d with R g 1'01' til(' fibI'OIIS-1I10SS pl'at-. 
Hrdge peat was illtpl'lllediafl', as would br e:'lwC'tpd fl'olllits physiml 
eharlletpl', Th('sp difl'l'I'PIlC'PS "'PI'P I'pfil'dt'd in tIl(' ('OIT('l'poncling- Illix
hll'es with l'oil. 

Thp additio1l of Iwat to l'oil incl'PlIl'PlI tIl(> wilting IllOil'IIII'P eOIlt-<' l1t, 
alld till' ,!.!;l'l'lltl'SI' iIH'I'PllSl'S l'l'Hdh'<l frolil Ihe: lal'gl'st PI'OPOltiollS of 
pl'at in til(' 1l1ixllll'l', :\/oss p('al' mis(·t'l the wiltill/,!; poillt 10 till' I('ast 
l'xtPll1: sill(,p it had tlw 10\l'('st aillollllt of IIlIandlaG/{, Illoistlll'P- to ('011_ 

ll'ibntl' to til(' ~()il llliXtlll'PS, Hl'l'd Pl'lIt, 011 tlw ot/H'l' halld, l)('(llig-ht • 
about till' gl'('Htl'>'t: ill('I'('lI!-!(''':, as would b(' ('xpl'dl'd -f 1'0 Il I it::; ol'iginal 
lIigh \'allll' , .\ddition of t'ql\al pal'b,; by YolullI(' of /'l'('t! l){Iat to ~oil 
or to <jllnl.'tz sand l'lliHL'd tilt· wilting poillt in t'Hch ea"l' to Hppl'oxi
IIlah·'" till' SHill('. n\lll(" 

W"iitillg Pt'I'(,l'llt:l!-!t's ('al('ulntl'd fl'Oll1 thp Bl'i!-!gs HII() Shlilltz for
llIuln (,J, p, 'l,J) , 

y' , ~roistlll'r ('(jllintipnt,\ 1I(l\}II' 1](,I'('(,IlI:l(J'l'''''~ --_-. ~-~ ..--.2 
:-. "" Ls-t 

an' abo shown in t:il1l(1 D, Til lIlost ('a::;('::; rilt'Sl' \'nIIlP" 111'(' SOIlIl'\\'lwt 
!.tI'pal(·I' thall till' l'xpPl'illlPlltal y:tilll'S bUI 1I0t eOIl>,istellth'::;o lhl'ough
;lUt. Til !-!l'I1PI'al, til(' a!-!I'PPllll'lIt was npl)J'o}lI'ial(', nllrl" till' fOl'lll'llla 
H'PIlI::; :tppl.kabh' to jJpat alit! ppat lIliXtlll'('sill a (ltwlitutirc Illtlllllel', 

CI<:;XERAL DISC{'S:-,IOX 

~rOisll1l'<' I'platiollships 1ll1l~1. Ill' ('ollsid('I'l'(/ 11I'inlHI'ily on tll(' basis 
of (,<)lla I YOllllll('S of mnl:l'l'i:d. ill ol'lIl'I' to Illakl' a('('III'atp ('Olllpal'i>,olls 
iJ('(wPl'1l (/iJl'PI'PIlI tYIll'S of ppal 01' 11('1\\,(1('11 !lpal alld IlIiIlPl'al :-;oils, 
'1'1l(\ rOllllll{' w(·igills of tlH'>'l' IlInt.l'l'ials difl'l'l' >'0 wi<il'lv lI::; 10 Illnkl' 
IlW ny (!f tIlP ('Olllpa I'isoll!" 011 IIH' 1I>'ll:tl pl'l'el'ntngc. iJa>,is \'1'1',\' 
IlJi"l('atilllg, 

TIlt' ('\'id('I}('p ill ('onl1t'('(ioll with ('Ia\' J'mlll "oil indi('a(ps littlc' 01' 
IlO arlnlntllgl' 10 1)(' /,!;ailll'd in JIloistlll'(~ ('('OI.IOIllY I'psllhing- fl'lllll the ~ 
HlillJixtllt'n or twat ill quallti( il'H a" lal'.!!l' as ('qllal PI'op01'1 iOllS by 
1'01 tlI11P, TIl(' (,"\1<':-; () r pl'a L uH·d I'a Il.!.!;('d frolH raw fib,'OUS-lllOSS prat 
to wpll-dv('olllj)()!--l'd 1'(,(1<1 IIlIH'k, S\I('h Illixtlll'W; with soil \l'l'I'(' ('apa
bIP of Hbsol'lrillg [mill ·10 (0 :iD 1)('1'('(, Il I 11101'(\ IlIOi;;IIII'P thall the soil 
lIlm)(" IJIlI (1)(1 ilH'I'l'asP(lp\':l)lOl'alioll 1'ai<, al1d gl'('al(')' C'Olltl'llt of Illois
1111'(' H{, Ih!' will il1g point Inl'g<,ly ('Oulltpl'adp(/ tlll'- inil i:dly hig-IH'I" 
lIIoisl III'(·-hoiding- l':lp;)('il,V, Lawn g-I'H!">,<'S 011 fi(,lel plots apP<'HI'l'd (()r
"ld),Pl' to (lip f':lI1I(' <'xl(,lIt. dlll'illg dl',\' ppl'io<i.l', wlH'lhrl' gl'owing 011 
)-ioil alO/w (It' OJ) Iwai IlIixtlll'PS, .\ pT(,(,llh()u~(' t'XI){,l'iIlIPrt! \I'it h. \\:'H'at 
OJl ~illlillll' lllixllll'pssIH)\\'l'cllJO ad\'lIlltag-p of Ill'nt I'pgardillg- rpt\'lltiq'-
IWf':-; of :.I\':I~I!lhl(' JlI~)iStlll,.'(" wilh, a.1)()ssilJl~' (,X('PI?lion of, (1l'('ompO~c(,1 
J't.p(/ IJt'Ht. 1hc' ('ho)('(' 01 n pUl'lleu aI' \'ill'ICt,\' oj: pc'at to b(' llsed for 
soil-illlj)I'OYC'IllPllt PlIl'PO>,PS with day loam soil ll(l('c1llot br cOJ)('cl'llcd 
witlt 1'(·latiw Illoistlll'P-lwlding )ll'I'('(llllagps bllt shoilid 1)(' gO\'PI'IlP(/ bv 
olhpl' dpsil'abl(' phYi:-;j('nl or ehl'lllical ehal'acledstics not cOl1sider.:>cl iil 
thi;:; stlldy, 
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Ill1proY(~d moisturC' conditions lllll~', hO\Y('\'PJ'. 1)(' (>xI)('ctecl 11'0111 

the incorporation of peu with a, sand. This was shown by tll(', ('X
periment with gJ'mying' wheaL in "'hieb ppat mixtl1J'es with qU!ll'tz 
sand snppoJ,tpd pluMs ni'tl'J' tIl/1St' on tl1(' S:lIl<1 nIOlH'\H'I'{, (h'ad -fJ'1)1ll 
1u('k of moisttlJ'p. Tlw fibJ'olis type of p~nt ,,'as It'ss C'Jl'pdi\'{' in this 
l'(1speC'l; thull til(' 1ll0l'(' d('('ol1l\lo;;t'dmntl'l'lal. ~\s n l'l';';lIlt of illl'OI'PO
ration of ]l(lut, the moh,tnJ'('-holding eapueity of sand Ol' of It sandy 
;;oil "'n::; illl'J'l'nspcl III n I.!:J'l'utPJ' t'xil'1l1 Ilwn 1hat or a ('Ia \' :-oil. Tid:, ill
('J'C'ns('. alllOlilltl'd to f1S'III\I(,11 ns ~o 11<'I'('('nl ill Ih!' ('H;;(' 'of oll:lI'lz sand. 
Pl.'nt llliXtIlJ'PS with salHl \\'('1'(' j'olll1d to b(' JIlOl'l' ]'dl'llti\'l\ '1)1' Illoistlll'U 
l'p)alh'e 10 thp salld. alOlw (hall ,'"PH' eOI'I'l'spOlldill!! l'l:lY loalll lI\ix
tlll'(,H. and. t1wl'('fol't', I.!:I'pnlt·I' Yalul'is outnillPd willi tI\{, ;;HIHI in 
I'('!!ard to JIl(li;;IIII'('-sll\li)l,\'ir~!! ability:

)fOI'(', J'a\'ol':thl(, l'fl'l'ds 1I111.!:IIt pOSSIbly hnn' J)(>('11 ()1,{aiIlPd 1>\' t1H' 
llSl' of pl'aj, ill lJ1'opol'liol1s gn'atpl' tllal'l ('(plill parIs by \'IIIIlIlH',. hilt 
slldl :UIHlIlllts al'(' not C(lnsi<iI'I'('d 1lI'a!'I'i('al 01' P('Olllllllil'al '1'01' trl'lll'I'al 
11;;('. as soil tlnH'lHlnl('llls, ' 

l)l'at~ IJ,\-lh('lIls(,lv('swP"(' SUIWl'iol'lo nil)' IlIix[III'P of pl'nt with soil, 
not only ill nlOisl'III'('-ahsol'binl.!: ahility, hilt. abo in till' l'ptl'nUnll ot! 
ayni1nbil' mois{I1I'(' agaillst {'\':IJ)(JI'1\t il;li loss. TIll' ]'(,Iatin' IJl'lIl'I' 01: 
('YnpOl.'ulion rail' of lilt, l)('ats. as \\'1'11 as or tilt' l'psl)('di\'(' 111 ixl II l'l'S, 
W:lS alw:lYs thl' i'all1(,. J)1'('llIIlPO::;pd rt't'lilwat h:lll tht' lowest rule lIml• fibl'olis-lIio;;s I)('a t {It\' 11 igltl':-t: witlt. pa I'Lly deeolll vos<'ll s('dge peat 
mh'l'lll('tiiatp. 

~I(Jss )ll'nt is SllI1IP,\'lwl ('oIllIHlI'nblt> {o a SpOl.I!!l', Tt ('nn \\IOl't' 

I'PI\(lilv tl':ll1s:l'('I' intpl'lHrI Jl10i,,(III'P hv l'npillut'ih' iu the' ::;lIl'fal'(' ",hl'l'l' 
<'Yapoi'atioll is lllO."!" rapid, Hl'l'd' pl'at i;; lIiol'(' !!l'al1l1lal' and its 
::;II'Ul'fIII'P s\l('h tltal tIll' ('apillary ('{Jlltillllit), is bl'okl'n nntl Itt'n('u 
t('ntls [0 ha\'(' an illslliat illl.!: ('11\'('(. Oil IlllJisLllI'P iIH111l'diatL'ly Iwlo\\' 
[h(l 1'1lI'f:ICt'. ThI'Sl' i nhl'l'Pllt l'lta l'adl'I'js{ics \\'PI'P a ppa !'l'1l t \'\'1'11 ill 
tire l'I'Sllt'divl' lIIiXtlll'PS with l'itlll'I' soil [YPI' (li' witlr qll:ll'lz sall(1. 
Tlrc' IIloi:-tlll'P ('ol1l'('nt...; of tlrp 1wa[s nt tht' wiltillg' point wlIn' ill the 
l'(,V{,I'S(' OI'd('1' of IIlHgnitnde to tlwi!' J'{'sl)('C'th'c (','apol'ntioll ra[I'~. 

TIJl'. hi!!II(II' \\-iltill!! point of ::;oil, whil'h 1'('Sllltl'll fl'OIll till' ill
C'ol'pol'HliolJ of )('at, was pl'OpOI'li 011 a I to 1\11' qllan[ it.\' or 1wal ac!ch·!! 
and to t.ltn alllolillt of' IIIHl\':dlabll' llloistnl'p 1](,ld 1»)- thl' 11t,,'t i(,ldal' 
pl.'at on'I' and aiJo\"(1 that 1ll'ld h,\' t11l' soil lwfol'l' lltixin!!, In till' 
('\'t'llt that, n soil Irad n lri!!]H'1' w.ilt ing poill! Ihall I lull: of a ]lC'ltl tlte 
I'c'l.mlt, would IIl1dollblptlh' hl' n IOWC'l'ill1.!: of tltt' IInayailablc' moist IIl'e 
('ont!'l1t. or tIll' soil.' . 

Sl'1\ll\URY Axn COXCLeSIOXS 

;,foisllll't' 1't'lnt iOllships oJ YHl'illll:, 1,\'\1(>" of lwal and soil \\'I'I'P dc'
tpl'lItinctl ,\'ith pal'lil'lIlal' l'('fl'I'(,IIl'(" 10 till' 1'11'1'('( of iJl('ol'jlo"ation or 
pent willt soil in \'fll'yin!! ]lI'OPOl't ion:,. 

TIl(' nluxill\\llll 11l0iS[1I1'1'-lloldillg ('apacit,Y of pl'at', is 1l\()I'P [han 
t\\'i(,l~ thnt of soil, ('OIII]J:lI'('d Oil a lJ:\sis of ('lIlIul YO!tlllWS of' lIl:\tl'I'ial. 
;,[ixlul'('s of pl'al with soil ill {'qwd Pl'opol,tiollS by YOIIIIlW ab:-III'Il\'d 
i'I'(l1l1 -10 10 ;')0 ])('I'('Pllt 1IH1I'!1 1ll0iS{lll'l' tholl lhl' IInll'('att'(1 ,... oil in tho 
('ust' of fI, ('Ia)' lonlll alld as 1IIII<'h HS ~o Pl'I'('PIII 11101'(, in tlt(' ('usC' of 
PUI'C' qllartz ::;tllHI. Y'altH's J'm' a, IOHIIIY fill(' sUlIll soil W('I'(' intel'
l1wclin(p. 
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Enljl(>l':llion I'ntt's f1'01l1 initially saLuratt'd f;oils anti. peat mixtures 
WP)'P 	 "indIII)' dUl'ing" Lh(' fil'st p:ll't of tll() evaporation period, but 
[atp]' the Tll'ef;CJl('l' of IWllt )'c:mlted in n. (l('iinite illct'case in the c\'apo
I'utioll 	elite, l i'ib]'ol\s-1ll0RS peat .lost moi:-d:ul'e nt II. grcatcl.' ratl' than 
tl)(' lllC'I.'(l deeOllJposl'd lIlId W'lIllUlnl' )'c'cd pput. This Was ('hnt'aC'tPt'
islic aJ"o of 111(1 I'Psl)('('i'in' llIixtlll'(lS wit-h soil. ,rhl'll thl' mat-erial:.; 
had H 	 JO\\'PI' bllt itiPlltil'ul initial 1I10if;ttll'l\ l'Olltent, PCllt ('Ullf;Nl II 
l.'pdllC'fi()1I ill til(' l'I'HI}(JI'ut iO.1l 1'a(' or soil, pxc'ppL in tim cn"p of lllOSS 
]>(,111. 	 with ('lay IO:l1l1 :"oil. Hl'('d lH·at. l'('<ill('l'(j {'vnpol':tt iOIl to the 
gJ'patc'sL ('xll'llt, WhPl'PHf; sl'!Ige Iwat waR intl'l'l1ll'dia!e ill it:.; ('n'C(.ts, 
~Iixtlll.'(ls of Iw:t! with sand l'ptaillPd 1I10l'l' 1lI0istlll'P 1'(.latin} to thc 
sallti nlollP llwn did tltt' ('OI'I'('sponding ('lay loam soil mixtures. 

Ob,,('I'\'alioll-; ill (,OIlIlP('tioll with lipid plots and gl'C(,llhOllSl' pots 
jll<li('nh'e1 littl(· 01' 110 Heh"Ulllng'l) in the 11:';C of any Yal'il'ty oJ l)Pat. 'with 
(,In)" IOHnl ",oil with 1'C'gnl'(j to the HIIPpl,\' of IllOistlJl'l\ l1ntilabh' to 
pin lit s cllIl'i ng a d1'," lll'l'iod, with till' p(H;sibln ('xl'('I)I ion of (JPC'OIlI
jlo:-(·d I'('('d IH1at. Bl'lIeli('ial dl'l'l'i's ill lIloisftJl'(' pc'onOIIl\" hO\\"('\'(,I', 
\\"(,I'P obtainl'd Oil qtllll'lz :"and and to a, less degTl'e Oil Joall'l\' lillC, sand 
soil. Hl'PeI IH'at "'liS 1I101'l' l'f1\'din' than II1()R~ j)l'nt. ,. 

Wilting-point dl'tPl'Illill:ttionR, IIsing <i\\'nl'l~ :"tlllf!oI\"Pl's (Jltlirmtl11l8 
';"/II(//N, I'al', 11/111118) nsin<ii('n/'ol' plnnts, showc(l t:hat tl d('c'olllpos('d 
[ypp of Iwa!' hnd a ('(Jllsicil'I'ubl,'" gt'('at('I' l'ontent of IIna\"nilablc' Illois_ 
1.111'(' thall Jibl'olls Ylll'il'til's. Moss peat ]lnd a, ('ollt('nt ollly slightly
:.rI'C·:!t!'I' t hall !'In)' IOllnl soil. 

.\(!clition oj' jll'Ht to suil itH'I'l'HSpcl till' ,yilting l1loishll'(' ('Ollt('llt 1)" 
all UlIlOlIllt jll'opol'tionnl to ill(' qualltity of jlPut.tlspd and to thl' IlllH!:
lIitlld(' of Il/wI'aibbl\, 11ioistul'P, as ('olllpal'('(l with that 01' til(' soil 
iJl'fol'p 111 ixi Ill!, 

\Yiltillg Jl~"'('\'n(ng('s of p('at alld oj' nLixtlll'CS of ppat wilh soil 
WPI'!' fOl1l1d (0 IH' ill g('Il('I'Hl <jllnlit':ltinl agl'('('IIIl'nt with Yallll'S l'all'tl
lntpd '1'1'0111. til(> IlIoi,,!'uJ'P pl/ni\'alent by the Briggs and Shantz 
fOl'IllllJ a, 

1'11(1 liSP, of pl'at ns n soil allll'I1(II1ll'nt for the sol(' pm'pose. of C'O/l
lOPI'ring' a suppl,\' 01' a\'aila]Jlp IlIoif;t IH'P is llOt 1'('('0I11ll1PIlc1ed, exC'cpt. 
IHJ",,,ilJl\\ ill (1](' ('asp of n. dpc'ol1ljJoscd t:,)'1)(' of jwat with a Sand 01" 
a \"PI": ",lilith' Roil. Thl' tl'xitll':i1 allcl OtlH'I' physi('al Ot' ('iJPll1iC'al
(,fJ'('('t~ hUI'\' ilOl iJ('('1l (·o!1:.;i(JPI'ed jn this stnd y. TI;(':.;(' must bt' entlll 
atl't1. hOW('\'l'I', jll jll(I!-,:ing HIP /)t'l1cHt whi('h may be rcalized frol1l 
till' addition of l.lC'ut to ~()il. 
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