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CH4PTER I 

WmfflUCTIOK 

Th« JUnnj and FuUartoo soils aro taro Important and soEtsBoiTO 

Rsd-yellonr podsolic soil series in the Valley of East Tennes8ee« Ihese 

soils are veil-drained and vere dereloped under mixed deoiduous and 

coniferous forest ▼egetatiMi* The Devsy soils hare dereloped cm resid 

ual parent materials from doliKsLten dolomitic limestone, and limestone^ 

vhile the Fullerton soils hare dereloped on residual parent materials 

from silioeotts dolomite and dolomitic limestone* Orer a teenty-fire 

year peiriod, the area has had a mean annual rainfall of fifty inches* 

The mean January temperature is hffif, vhile the mean July temperature 

is 8oor (3).^ 
Devey soils are morphologically similar to the PuUerton soils, 

but hare browner A horisons, redder B horisons, contain less diert 

grarel, and lack the pale colored A2 horison of the FuUerton series* 

!Ehe purpose of this study was to characterise the Dewoy and 

FuUerton soil series and to establish irtiether or not differenees be 

tween the series do exist, other than those idiich may be detected by 

risual obserration. 

^Figures in parenthesis refer to "Literature Cited", page 26* 



 

 

CRiPTER n 

MBTHODS AND PROCIDURES 

Field Methods 

The soile used in this study represent typical px^files of the 

De«^ sad Pttllert<m soil series of East T^imessee* Three sites of wdh 

series were loooted in London Cooaty at widely spaced areas napfied 

dtiring the detailed progressire soil siunrsy. All of the sites were lo* 

oated on five to twelTO percent slopes* The soil profiles were de 

scribed to sitn frcn the faces of eacawations according to the proce 

dure outlined to the Soil Survey Manual (9)* Bulk sai^jles were taken 

of each horizon. 

Ltijorstory Procedures 

The soil saiq>les were air dried, crushed to pass throuj^ a two 

■iUtoeter sieve, and stored in quart glass fruit jars in the lab 

oratory* 

Organic matter content was determined by the chronate oxidation 

method as described by Walkley and Blaidc (11) with sli^t modifications 

by Peeoh et al (5)* Soil was determined with the Beokaui pH meter. 

Cation exchange capacity was detemined by a slight modification of 

the aaacmlua acetate method as described by Peeeh et al (5). Cation 

exchange capacity was also determined by a second isethod by saturat 

ing the soils with barium, replacing the barium with amooiuiD ions by 

leaching the soils with neutral normal ammonium acetate, and doter-

mining the concentration of barium in the leadiate using flame {hotoe-

etzy. Erchangeable hydrogwi was determined by the triethanolamine 
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prottador* outlined bgr Pooeh et al(5}« Bcchangeabla batea war* dttar» 

■inad with a Badkaaa flaaa photcawtar uaing a soil extract nada with 

neutral noxsal aanoniui acetate. 

Moietura Charaoteriaatlont X<ow aoiatura tanaiona ware datar* 

■ined by the poroua plate aathod aa daaerlbad by Richarda (6)| the 

hi^mr moiature tanaiona ware datancLned with the preaaura aaaibraaa 

nathod alao aa daaoribed by Richarda (7). Percentage aand and clay 

were datannined a aodification of the pipette method aa daacribad 

by Kilmer and Alexander (U). Sedimentation timea for the olay fraoUon 

were ealeulated uaing the nonograidi by Tanner and Jackaon (10). 

Qcehangeable baaea, hydrogen^ and eocehange capacity are ax* 

preaaed aa ailliequiTalenta per one hundred grama of oven dry aoil. 

The detaila of eadi procedure uaed in thia atud^ are daaoribed 

in the Appendix, pagea 28->3^. 
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SOIL PROFILE DESCElPnCMS 

Fullerteo Silt Lom. Site I 

^00 1.^ Slightly daeoopoMd leaf litter* 

^ |«-0" Partially dmonpoaed organic residues* 

^ 0-li» '"*y dark greyish broen (10IR3/2)^| silt loaaj 
■oderate aedim granular strueturei friable] 

strongly add* 

^ 1^-7* loUodsh broen (10XR$A*-5/6)j silt loaa] aoderate 
■edlm granular structure] friable] rery strongly 

acid, 

^ 7-12* Strtaig broen (7*5XR5/6)] silt loan] noderate medium 
granular structure] friable] Texy strongly acid* 

®1 12-23" lelloeish red i$TRli/6-$/6); silty cliy loam] weak 
fine stdMngalar blocky structure] noticeable elay-

dins] firm] Tery strongly acid, 

^^2 23-liD" (2,$1HV6-V8)j clay] with ccmaon reddish yellow 
(7,SIR6/6) TariegaticHiS] aoderate aedima subangtQar 

blocky structure] proainmt clayakins on hozisoatal 

aad Tertical faces of peds] very fixB] rery strongly 

acid, 

®3 U0-5U" (2,5IR1j/6)] clay] with eauMn yellowi8h-4}rom 
(10IR5/6) Tariegatiena] aoderate aediua subangular 
blocky structure] pr^onounoed clayskins] wery firm] 

strongly acid* 

Iau ifunsell soil color notations were taken m moist soil* 



 C Sad eh«rigr sillgr clajf with rwf 

Site locationt 

*"' 

otmmaa strong brown (7*5lK5/6) and ywUow 

(XOIR7/6) Tarisgatiofis} weak nediua subangular 

bloeky struoturei olajskirui eoaaon only on 

Tortioal faeea of pedsf rosy fin| wary strongly 

aeld* 

iteall angular (diart fmgsants throui^out the soil 

profile* 

This soil profile is located in London Coimty, 

Tennessee 0*U niles northwest of Eaton's Cross* 

roads on Tsnnssseo Route Kb* 9$l 0*6 niles west 

on a grawel road in heawy tinber owned by ths 

Bowater Coo^Muay near the R. J» Jaekson hone* 

;; t-



Dwmr silt Lo—, Site II 

Ap 0~10" Broim (lOlRii/3) to dark yelloirlah brown (101RVU)| 
silt loaai waak flna granular atruotnro} vary 

frlabla, strongly aoid. 

Sj^ 10-17* Strong broon 5/6) to yellowish red (5IR5/6)| 

silty clay loaai weak fine granular to subangular 

blodcy struoturei friable} strongly aold* 

8211^ 17-23" Bod (2.5lRU/6-U/8)| silty clay) aoderate fine to 

nediun subangular blocky struoturo) sone disoontiauouo 

clayskins) very fira) strcmgly aoid. 

B22 23-39" Bed (2.5lRli/6-V6)f olsy) with brownish yellow 
(101R6/8) variegations} noderate mediun angular 

blookly struoturo} vexy oooMn clayskins <m 

ho3rLzontal and vertical fsoes of peds} very flrs} 

very strongly aoid. 

Bgj 39-ii8- Bod (2.5XBlt/8)} clay} noderate fine to nediun 

angular blooky structure} proninent olaysklns} very 

fim} very strongly aoid. 

U8-58" Variegated red (2,5IRV6)} yellow (10IR7/6) and 

yellowish brown (101I$/6); olay} noderate nediun 

angular blooky struetnrs} clayskins canaun only on 

vertioal faces of peds} very flm} very strwigly 

acid. 

58-70" Sane as horiscn. 



 

T 

SmU (dMirt tmgufnta ocumm in B and C harlioati 

noribnm of dbort Inoroaae with doptii* 

81io locailflot Ihla soil profllo Is located la Loodoa County# 

Tomtssoo north of lanolr Gitgr on Tonnessoo Route 

Bo* 95| 0*3 wost northwest of the intersection of 

Barrlson Road and Kingston Pike. 

' ' 

«« 



D«r»y Slit Loaa. Site III 

0<-8" Daz^c broMQ (7»$IRii/U)| silt loMf vvak fine grenulur 

atraotorej Texy frlablei etrongljr Mid. 

8-II4" Tellowish red ($1R1|/64|/8)| elltgr olejr loWf aoderate 

fine to aediiai enbangzOAr bXoclgr struoturef « fee 

thia 01*7 ^Llms on pedsi fimi ctrongly eeid. 

114-22" Rod (2.^IR3/6>4(/6)} sillgr eley to elaji nodemte fine 

to nediun aubengular bloclgr etractnrei proeiaent 

eliqrakins} rwrjfira} etrongljr acid, 

B22 22-38" Red (2.$IRl|/6} to dark red C2*$1!R3/6}| clajrj aoderate 

Bodlaa angnlar bloclgr atructoMi vexy praainent 0X07-

akina <m both horiaoataX and TertieaX faoea of pedai 

▼ezy lim} 8tr<»igX7 <icid. 

^23 38-$0" Red (2.!$IRli/6)} eXa7| aoderate aediua angnlar bXodgr 
atmetoraj proodnent claTaidLnat rwf firai atoeogly 

aeld. 

50-62" Variegated red (2.5XHV6), 7«lloir (XOIR7/6), and 

broaniah jreXXonr (X01R6/6)} 0X071 aeilc to aadeamto 

fine aabangular bXociE7 atruetoret diacontianoaa 

cXa7idlaa« Boatl7 on rertioaX facea of pedaf rmr^ 

fini atroQgX7 aeid. 

62-7CH* Saae aa hoilion. 

Soae naXX angular chert fragaenta, the auabera of 

ahioh inoreaae with depth, are preaent in the B21 
through C2 horiB<ma« 
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Sit» Xooationi nils soil profils is Xoo*t«d in Loudon Countgr, Tsubk 

sssss 0*6 ailss ssst of ths Martsl rsilrosd sndsr-

pass) nortb 0.6 miles in a field east of ths 

J« E, Psppwr hflsts. 

i ̂  r*"*' V 

■' 1 
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^00 IH" Slisjbtly d«eMi|>0Md l»«f llttttr. 

^0 i-0" Partially daeoapoud organic residues* 

^1 0-1" Very dark greyish brown (10183/2)j silt loanj vsafc 

rise gramiltf structure} -very friablej eery strongly 

acid. 

<*2 1-8* lellowish brown (10I85/U)| silt loan} weak fins gran^ 

ular structure} yery friable} yery strongly acid« 

8-13" Strong brown (7.5X85/6)} silt loan} weak fine to 

aediun granular structure} friable} yexy strongly 

acid. 

13-22" Strong brown (7.5X85/6) to yellowish red (5185/6)} 

silty cliy loan} weak fine to nediun subangular 

blocky structure} sons thin discontinuous clayskins} 

fim} strongly acid. 

B2 22-38«» lellowish red (51RV8) to red (2.51BV6)} clay} 

aodernte nediun angular blocky stx-ucture} proninent 

clayskins on horisontal and yertical faces of peds} 

yery firm} strongly acid. 

Bj 38-51" Bed (2.5l8]i/6)} cliy} with toowniih yellow (10186/6) 

yariegatiottS} noderate mdiw angular blocky struc 

ture} proninent elayskins} yery fint} strongly acid. 

CjL 51-59" Variegated yellow (10187/6) red (2.5l8ii/6) and 

brownish jwUow (10186/6)} silty clay} weak nediun 

subangular blocky structure} clayskins conaon only 



59-68« 

Site locatloot 

u 

on vertical faces of pedsi very fim| strongly acid* 

Sane as the horiaon exempt for increasing anounts 

of chert gravel* 

This soil profile is located in London County^ 

Tennessee 1*1 niles vest and 0*2 ailes south of 

fieaigan*s store on United States Highway Md. Uj iiJO 

feet SSE is tisiber* 
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Fullertan Slit Loam. Site V 

^oo li-1* Slightly deoo^posed leaf litter. 

^0 1-0* Partially deeo^pesad organio residues. 

h 0-1* ▼exy daric grayish brown (10IS3/2)} silt loan} weak 

fine granular structure} very friable} neutral. 

h 1-11" Illdit olive brown (2.515A) to yellowish brown 

(10XR5A)} silt loan} weak Una granular stmoturei 
very friable} strongly aoid. 

^3 11-17" Strong brown (7.5ia5/8)} silt loan} weak fine gran-

ulmr to mdMaigttlatr bloekgr atrnetiuro} friablei 

strwiglj acid. 

®X 17-25* Strong brown (7.5IR5/8) to yallowiah rad (5lR5/8)j 
•iltgr claj loan, nodorate nedinn anbangolar blo<dqr 

•troeturo} son* thin olay fllnw in porot} fini| 

strongly acid. 

®2 25-37" loHowirii red (5XRV8-5/8)| elajj strong aedinn 
angular blookj struotarej proninent elsyskinsf rery 

fimi strongly aoid. 

^ 37-U9" ToUowish red (5lR5/6)i clayi with yellow (10IR7/8) 
variegations} strong aediun angular blooky struotura} 

proainmt olayskins} very fimj strongly acid. 

Cl lt9-62" Variegated yellow (101R7/6), red (2.5IBV6) and 

brownish yellow (101R6/6)| clay} weak to noderato 

nediun subangular blooky struoturo} olayskins 

predoainately <m vertical faces of peds} very fim} 

strtmgly acid. 
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C2 62-72** 

Site Xocationj 

Sao* m horizon excopt for laoreaaing aaounta of 

chert graTel* 

Thla soli profile Is looated In London Countgr^ 

Tonnessee eonth of London on State HlgfaMagr 72f 

0.6 nlles east of Qiles grocerj and 1.^ nlles north 

of the Darls Ferry Road| west of the WlUlaMi hone. 



CHAPTER IT 

RESUUrS 

Orgmnlc Mtttw CMmtwits in th* A horizons of the sad 

Pollertan soils ars giTsn in Tsbls Z, (hrgsnie aatter oontsnt of tho 

Tirgin FuUsrtan horizons vsried fron 10^2 porcent to 11.3 porcont, 

vhilo tho organic aattor in tha pale-colorad A2 horisms ranged froB 

1,$ paroant to 2.U paroant. Tha Ap horizons of tha ooltlTatad Daatqr 

soils eontaiaad froa 2.1 to 2.b percent organic matter. 

pH Talaes of each horizon saapled for this stndjr are given in 

Tables ZI and III. ipR valxuis shoasd little change with depth through^ 

ont tita profiles. In general, tha reaction of most horizons was Tary 

strongly acid (pH U.J-S.O). Tha range in pH walues was froai U.6 in 

the A2 horizon of Follerton Site I to 6.8 in tha A^^ horizon of Fuller-

ton Site T. 

Data en the exchange capacities, exdiangeabla fasydrogoa, ax-

ohangaabla bases, percent base saturation, mechanical analysis, 

and moisture retention tw tha major horizons of tha Dewsy soils are 

given in Table 17. Similar data for the FuUerton soils are given in 

Table 7. Tha pH values for major horizons are repeated in Tables IV 

and 7 for ocBvenience of comparison. 

Except for FuUerton A2 horizons, irtiioh averaged around xLx 

■iUiequivalents, exchange capacity values averaged around nine to tea 

milliequivalmts per oie hundred grams of oven dry soil and were 

what hiidier by the barium replacMsnt method than by the ammonium 

acetate method. In all major horizons studied, the values for ex* 

cfaangeable hydrogen wore larger than the ammonium acetate exchange 

capacities. 
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TABU.1 

PERCENT OftQ&NIC HITTER IN THE A HORIZONS 
OP DEITEI Al© FULLERTON SOIL SERIES, 

LOHDON comfTr, Tennessee 
SA1IPI2D AUaOST, 1956 

mmm 

Percent 
Soil Series Site 

No. No. Analirsle 1 Analyeie 2 

Pellerton I 1 U.2 U.O U.1 

PuUerton Z 2 h 1*9 1.9 1.9 

Pullerton IP 22 lO^k 10.0 10.2h 
PuUerton IP 23 1.5 1.5 1.5h 
PuUerton T 30 U.3 u.3 U.3h 
PuUerton 7 31 2.k 2.3 2.UH 
Oeenqr n 8 2.2 2.0 2.1 

Dewej in 15 2.1 2.0 2.1 

Beeegr 71 38 2J| 2.3 2.U 
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TABI£ II 

pB VALUES OF THBEB F0LLERTON S0I15, 
LOUDOB OOmiTt, TENNESSEE 

SAMPLED ADOUST 19^6 

Soil Sttapla Horiaon Unlaaohad* 
Seriea No. PB 

FvOLlerten 1 A. 5.3 
Site I 2 4 li.7 

3 4 U.8 
h 4 U.9 
5 5.3 
6 5.2 
7 (T 5.1 

Fxillerton 22 1».9 
Site IV 23 lt.9 

2U a: U.6 
25 5.0 
26 5.1 
27 5.3 
28 cf 5.3 
29 4 5.2 

FuUerton 30 6.8 
Site V 31 5.U 

32 5.0 
33 5.2 
3U 5.3 
35 5.3 
36 5.3 
37 5.2 

•pH valuea ropteawit ttr«r«g«s of tiro deteminaUona. 

Latehad* 
pB 

5.U 
£.6 
k,7 
tt.8 
5.0 
5.1 
5.0 

5.1 
5.0 
£.8 
U.8 
U.7 
U.9 
5.0 
5.0 

6.8 

U.8 
5.0 
5.0 
5.1 
5.0 
U.9 
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nsm in 

pH VALUES or THREE DEREI SOILS, 
LOnD(»I COUNTT, TENMESSEE 

SAMPLES AUQUST 1956 

Soil Sasple Horiicm Hbleaoheda Leadied* 
Series Mo. pH 

D«w^ 8 A^ 5.2 5.2 
Slt« II 9 ^ 5.3 5.2 

10 89^ U.8 U.8 
11 B22 U.9 U.9 
I2t 89. b.9 b.9 
15 Ci U.8 U.7 
lb C2 b.7 b.7 

Dmrty 15 Ap 5.3 5.3 
Site m 16 5.1 5.0 

17 B2I 5.1 5.0 
18 5.0 5.0®22 
19 5.2 5.0 
20 Ci 5.2 5.2 
21 5.2 5.002 

D«w7 38 A^ 5.0 b.9 
3it« VI 39 ^ 5.1 5.0 

Uo b;, 5.3 5.2 
^ ^2 5.b 5.2 
b2 023 5.5 5.2 
b3 c/ 5.2 5.1 
bb C2 5*2 5.0 

•p8 -values represttit anreragss of tm do-Uralnations. 
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LABORATORI DATA FOR UAJOR HORIZONS 
OF THREE DEinar PROFILES 

SAKPLED AUGUST 19^6 

Horl- Site 

Exdiange Capaci^ 
Aoaoa. Acatata 

U»E«/I00 graitt 

■oo 

App2 
"ft 
b.6 
9.2 
9.U 

nx 

U 
13.7 

VI 
6.1} 
9.7 
7.0 

6.0 
9.1 

10.0 

Average 
+ 1.U 

0.7 
T 3.U 

Qcohanga Capael^ 
BariuB 

U,i,/XOO graaur 
Jp
W 

9.6 
10.0 
10.2 

9.0 
9.8 

10.8 

9.8 
10.1} 
8.9 

9.5 
10.1 
10.0 

♦ 

mm 

+ 

OJ} 
0.3 
0.9 

Hxehangeabla
Hydrogen

1I.E./100 grttna p2 8.^ 
8.6 

11.0 

11.1 
8.2 

13.9 

12.8 
12.6 
13.0 

16.9 
9.8 

12.6 

+ 1.9 
+ 2.U 

1.5 
BXohangeabla 
0«lci«n 

M.E./IOO graas 
®l2 
^2 

i.^ 
2.0 
0.2 

1.9 
0.2 

Trace 

0.1} 
0.1} 
0.1 

l.l 
0.9 
0.1 

♦ 

♦ 
mm 

♦ 

0.9 
1.0 
0.1 

Ebcohangeabla 
Magnealna

1I.E./100 graaa 
B22 
®2 

0.2 
l.Ii 
0.6 

0.3 
0.6 
0.1 

0.3 
1.2 
0.3 

0.3 
1.1 
0.3 

+ 0 
mm 

♦ 0.1} 
♦ 0.3 

Erehangaabla 0.1 0.2 0.1 0.1 + 0 
PotaaaluB 

M.E./lOO graaa ®22 0.3 
0.1 

0.3 
0.1 

0.2 
0.1 

0.3 
0.1 

+ 

+ 

0 
0 

Percent Baaa 
Saturation ^2 25.6 

UO.2 
9.6 

27.0 
13.1 
1.5 

12.5 
18.6 
7.1 

21.7 
2l}.0 
6.1 

+ t.9 
+ IU.3 
+ U.l 

i.i 5.3 U.9 5.1 + o.i 
?22 U.9 5.0 5.2 5.0 + 0.2 
C2 U.7 5.0 5.0 U.9 ♦ 0.2 

Percent Sand 32.1 28.9 32.3 31.1 ♦ 1.9 
5.9 16.6 6.7 9.7 + 5.9 
7.2 5.U 10.7 7.8 "+ 2.7 

Percent Clay ^2
C2 

12.0 
57.2 
6U.0 

10.8 
5U.0 
79.6 

21.6 
68.8 
60.8 

1U.8 
60.0 
68.1 

+ t.3 
+ 7.8 

10.0 
Percent H2O 
1/3 Ataoaphera
PUeld Capacity C2 

2U.9 
31.8 
35.U 

16.0 
28.2 
UO.l 

23.9 
3U.U 
32.7 

22.3 
31.5 
36.1 

+ 

♦ 

T 

3.7 
3.1 
3.7 

Percent H2O 
2 Atmoapherea 

Percent H2O 
1$ Atmoaimerea 
Wilting Point 

Jp
®22 
®2 
Jp
®22 
C2 

i6.1i 
26.5 
27.7 
6.9 

20.9 
22.1} 

16.5 
22.1 
33.0 
5.? 

18.8 
28.1 

18.6 
30.3 
28.0 

10.3 
26.2 
22.7 

15.2 
26.3 
29.6 
».6 

22.0 
2U.U 

+ U 
U.l 
2.9 

+ 2.U 
+ 3.8 
+ 3.2 
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LABORATORY DAIA FOR UAJOR HORIZONS 
OP THREE FULLSITO* PHOPIUS 

SAMPLH) AUQBST 19$6 

Hori- "SltT 
son t W T Average

Ikehange Capaoltgr 6.ii 6.6 6.1( 6.5 0.1 
Afflmcm* Acetata B2 8.3 10.2 8.6 9.0 1.0 

1I.E./X00 graaa Cg 10.3 9.2 6.9 6.8 1.7 
Exohange Capaeltjjr 11.3 7.8 9.0 9.U 1.6 
Barlua ®2 9.U IO.I4 10.3 10.0 0.5 

M.E./lOO graw C2 11.1 10.0 7.8 9.6 1.7 
]^ohang6abla 13.2 9.2 U.b 2.0 
Hjrdrogan 10.1i 13.7 lli.2 12.8 2.0®2 

U.E./lOO graiM 12.3 15.3 13.U 13.7 1.5^2 
Sxehaagaable A2 6.2 0.7 2.1 1.0 1.0 
CaleiuB 1.6 0.8 0.7 1.0 0.5 

M.E./100 graaa 1.9 Trace Trace 0.6 1.1®2 
Bsohangaabla Trace Trace Tz«ceA2 
Magneslua 1.3 1.3 0.9 ilz 0.2hM.E./lOO grams 1.5 Trace Trace 

ExohangeabXa 0.1 0.1 0.1 0.1 0 
Potassium 0.2 0.2 0.3 0.2 0 

M.I./XOO grams Si 0.2 0.1 0.1 0.1 0 

t^srosnt Bass Az 12.1U 3I4.U 17.1 15.5 
Saturation B2 22.5 22.137.3 27.3 8.6 

C2 35.0 1.1 1.1* 12.5 19.5 
pH U.6 5.0 5.U 5.0 0.1* 

B?®2 5.0 U.7 5.0 i*.9 0.2 
5.0 5.0 I*.9 5.0 0.2 

f'ercent Sand Ag 19.L 26.6 39.1* 29.1 io.d 
82 13.6 11.3 17.7 ll*.2 3.2 

10.7 6.U 13.9 U.O 2.7°2 
I^erosnt Clay *2 12.B il.2 10.0 11.3 1.1* 

Bg U2.8 56.8 58.0 52.5 8.1* 
cz 60.8 65.2 58.0 61.3 3.6 

t>ercont H2O 2^.1 26.U 21.1 21*.2 2.6 
1/3 Atmosphero 28.1i 32.0 28.1* 29.6 2.0 
Field Capacity 3U.0 35.5 33.1 3U.2 1.2 

Percent H2O l6.2 15.3 12.6 1U.7 1.B 
2 Atsospheres 21.9 26.0 21*.7 2l*.2 2.0?2 

C2 28.0 31.1 28.5 29.2 1.6 
Percent HoO 6.6 5.0 1*.6 5.1* 1.0 
1$ Atmospheres Bg 16.3 20.7 20.6 19.2 2.1* 
Wilting Point C2 22.2 25.6 23.1 23.6 1.7 
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Btohangeable baaea war* oonalatontl/ lonr and averagad ana adlll-

aqulTalent. 

In both ̂ a Oavagr and FoUartmi profilaa^ tha clay oontant of 

tha A hozlaona waa about t«a paroant. day o«&t«ita of tha B horlatma 

vara hi|^« around aixtgr paroant. In ooat eaaaa, tha olay oontant waa 

graatar ia toa 0 horlaon than in tha B horlaon. fha aand oontant waa 

around thirty paroant in tha A horlsona and tan paroant in tha B a«d 

C horiaona. 

ooo-third ataoanhara tension (fiald eapaoity) tha aoiatura 

oontant avaragad around twantythraa paroant in tha A horiacma «ad 

thirty paroant in tha B horiaona. In awat oaaaa^ tha noiatura eon* 

tant waa aonaahat graatar in tha G horiaon than ia tha fi horiaon. 

Ihidar two ataospharee taaaion. tha noiatura oontant waa around 

fiftaan paroant in tha A horismUf twant3r'**I'iva paroant in tha B 

horiaona, and twrnty-niaa parcmt ia tha C horiaona. 

atnoapheraa tanaion (wilting point) tha A horiaona 

wraragad around aiz paroant noiatura, whila tha B horiaona oontainad 

about tsranty paroant noiatara. Tha HK>i8tura oontant ineraaaad to 

around tw^ity-four paroant in tha C horiaon in aoat eaaaa. 



CHAPTER V 

DISCDSSIOR 

Th« pronounoed dlffemiot in organic natter content beteeen the 

FttUerton and A2 horisona would serve to indioate the virgin euidi* 

tion of the FuUerton profiles* Bad these horisons bem bgr 

cultivationy the organie natter contant would closelgr approxinate the 

values detexnined for the eultivniind Btan^ Ap hoztamu* 

An exaninaticm of the pH data shows no significant differ«Me 

in pH between the Dewegr and FuUerton soils* The A^ horisoa of Fuller-* 

ton Site V esdiibits the only high (6*6)* This site was located in 

olose proxinitgr to a linestmie road* It is believed that dust fron 

this road na/ have settled upon the surface of the site, therebgr in 

creasing the pH of the A^ horison* 

Exchangeable bases and pH for the A horisons are well cor 

related} FuUerton Site? had the greatest anount of exohangeable 

caloisn accoapanied bgr the hii^est pB value* This is evidence thai 

the soUs used in this studjr have sinilar exdiange capacities and 

sinilar types of clay ninerals* 

In nost cases, the exchangeable hydrogen detemined by the 

triethanolanine nethod (pH 8*15) was greater than the exchange capacity 

by the anaoniun acetate procedure (pH 7*0)* If the exchange eapaoity 

had bens detenained at pH 8.15, it would be expected that the exchange 

capacity would have been the greater and the differenoe between the 

exchaageable hydrogen and exchange capacity would have bean less. 

Asstuaing that kaolinite is the dosinant type of clay uineral in these 
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soilsj, th« deriation nay ba aooountad for by ffraater dluoeiatiaii 

of hydrogan ions froa tha hydrooyl layor of tha kaolinita at a pB of 

8.15 than at a of 7«0. 

ij hon«». «f th. miwton .oil. diomd lomr a-
change eapacitias than tha hcHPisons of tha Dairay soils. In ganaral^ 

tha h(»riBcm8 with tha graatast mohaiiga oapaoitias also contained tiM 

graatast aaount of clay. It ihould ba noted that tha C2 horison of 

Daway Sits III showed ^ graatast exchange capacity (13.7 nilli<» 

aquiralents) and tha highest content of cliy (79.6 percent). 

tha rastilts of tha naohanioal analysis which are giTm in thblas 

IV and V are similar to those reported for these soils by Alexander 

et al (1, 2). In most cawea, tha cliy contents wars greater in tha 0 

horisons than in tha B horizons as suggested by Sinonson (8). It is 

proposed that tha clay distribution in these profiles is due in part 

to iUttviationj but due predoninately to tha foz^tion and inheritanoa 

of clay ninerals froa tha waatiiaring of the parent aatarlal. ^jumsca 

has reported that tha fomatitm of clay minerals in tha C hozlzcm is 

greater than tha destruction for fiad-yellow podzolic soils (8). In 

tha A horison^ dastruetica and aluriation greatly exceed formation (B). 

the clay duriated froa tha A horison is translocated predoninately 

to tha B horizon as avidanoad by tha proninenea of olayskins on both 

tha horizontal and vertical faces of tha aggregates in the B horison. 

lha few claysldLns observed in tha C horizonf most of shioh ooeur tm 

tha vertical faces of tha aggragatei^ indicate the lack of aluviati<m 

frcn tha overlying horizons. 
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The VMT high ola/ ocmtmt (79*6 percent) of 'Umi Hmny 3Lte in 

O2 horison mmjbe due to a lugrer of shale or arglUaoeous limestone in 

the parent rook. 

It is pr<^ble diat the hl^ clay oemtsnt of the Ap horison of 

Oemgr Site TZ is due to sone odadLag cultiTation vilh the hMlioa* 

9he redder color of this horison is indicated in the profile deeorip* 

Uoo of Site n. 

An exaadnatlon of the data clearly indicates that the sand oot* 

tent varies inversely idth the crantent of clay. The higher peroentage 

sand in the snrfaoe layers is theuidtt to be due to the i^nvlation of 

the colloidal material from the surface horis<His. Muoh of the sand 

fraotioQ in the soil profiles is fine chert fragments. 

Moistuz^ tension data very closely eorr«ipand to the clay 

distribution. Rorisons having ̂ greatest amounts of clay hold the 

greatest amount of moisture at each tension, nie fine textured B and 

C horixoas hold more moisture than the coarse textured A horisons. 

At field capacity (one»third atnosiAiezv)* the amount of water 

held by the A horiscms approaches the aao\int of moisture held by the 

B and C horisons. However, at the wilting point, the A hoJisoae eon* 

tain a r^tively mail amount of watar whan ecKparod with tha amount 

held by the fine textured B and G horisons. 

In view of the similarity in properties noted in this studT 

between the Dewey and Fullerton soils* it becomes apparent that in 

many Instanoes these soils have been poorly utilised. It has bem 

obeerved during the soil survey of London County that tha FuUerton 
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soils hsTo bssn nsgleetsd and ineffioiently utilised for crop pro* 

duotioo. fhis my be due in part to the leaohedf infertila appoaraaeo 

of tiio surface horizons. On the other hand^ the Deivey soils ham been 

exploited and semrely eroded. in.th fertilisation, it vould seen the 

FuUerton soils, providing (diert gravel was not too prevalent, would 

be satisfaotory for the production of pasture and snail grains as well 

as tlaber. 

The data obtained in this study indicate that little differenee 

exists between these soils exoept for oharaoteristics, suoh as oolor 

and ohert content, whi<di nay be readily distinguished by visual 

nethods. 
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Appsffin 

Detaila of Prooedxiro 

(1) Orgonle Mittor 

Reogonta. 

A* Potaaslim dlohromatef 1.0 N.o-disaolTo U9*0li grtau 
of K2Cr2^^diatiUed water and dilute to 1 
liter. ' 

B. Ferroua aulfatOf 0«^.-~diaaolTe lUO grama of 
(FeSOj^.TIUO) in water, add 1$ ml. of eono. 
cool and dUute to 1 Uter. (196.1 gma. of 
Fe(111^)2(3(^)2.61120/11ter may be used inatead of 
FeS0j|j.7aU0). Standardise thia aolution dally 
againat io ml. of reagent A. 

0. Cone. H2S0j[^, not leaa than 96 percent acid. 

D. 0rthO"idienanthroline fezroua o<^plex indicator. 
Diaaolve 1,S grama of ortho-phenanthroline mono-
hydrate in 100 ml. of freshly prepared 0.025 M. 
ferroua aulfate aolution. 

Procedure. 

Qrind aoil to paaa an 80 meah sieve, avoiding contact 
with iron or steel. Weigh a 1.00 gram 8ai^)le nd 
transfer to a 500 ml. Erlenmcyer flask. Add 10 ml. of 
'^2®*'2®7 follo^'ad by 20 ml. of ecmc. H2SC^. Swirl 
gently to mix. Avoid throwing aoil up onto the flask 
out of contact with the reagents. Stand on an 
aabeatoa pad for 30 minutes. Add 200 ml. of distilled 
water, four drops of indicator solution and Utrate 
with FeSO]^. The color change is from green to red. 

If more than 8 ml. of the available 10 ml. of KaCroO? 
are reduced by the organic matter, the detendnation 
should be repMited with less soil. 

Percentage of organic matter is equal tot 

(ml. K2QF2O7 * »)-(«1. FeSOij X *)(0.69) 

weii^t of sample in grams 
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(2) Soil pH 

SoTOFftl inortmenta of distiUsd mter w«r« allomd to 
l««oh tho aoil producing m 8oil<Hfat«r ratio of about Itl* 
This has a paste like eoneistance. A Beokman pH meter 
equipped witb a glass electrode «as used to make the 
determination. During the series of determinations, the 
instrummt was periodically re-cheoked using the buffer 
solutions of known pH. The pH of unleaohed samples was 
also determined in a similar manner, 

(3) Bcchange Capacity 

Beagents. 

A. Aamonium acetate, 1.0 N, pH 7*0~prepare a suffi 
cient volume, preferably in a Pyrex bottle, by 
nixing 70 ml. of ammonium hydroxide, specific 
gravity 0.90, and 58 ml. of 99.5 percrat acetic 
acid per liter of solution desired. After cool 
ing, adjust exactly to pH 7.0 and dilute to volume 
with water. 

B. Acidified sodium chloride solution, 10 percimt. — 
Prepare an aqueous 10 percent solution of NaCl, 
U.S.P. grade (amacnia-free), and acidify with HCl 
to raider the solution approxiinately 0.005 N witii 
respect to acidity. 

C. 1.0 H XSOB 

D. Standard 0.20 N H2S0^ 

S. Standard 0.10 M flaOH 

Procedure. 

Weigh out 50 gm. of air-dxy 2-am. soil into a 250 ml. 
Erloiracyer flask and add 100 ml. of aaaonium acetate 
solution. Stopper, shake the flask for several 
minutes, and allow to stand overnight. Transfer the 
contents of the flask to a small Buckner funnel 
(Coors Mo. 1) fitted with moist 5«5'-cm. Whatman No. U2 
filter paper and filter, applying gentle sucti(m. 
Leadi the soil with an additional Hoo ml. of anmonium 
acetate, adding small portions of ammoniua acetate at 
a time and using gentle suction, so that the leaching 
process will require not less than one hour. 
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After washing tha soil with aXoohol to ranowe the 
excaaa of aamwiiun acetate, extract the absorhed 
aaaonioB by leaching the soil with ad. of acid 
ified 10 percent Nad aolution, adding small portions 
at a time, and draining well between each addition* 
Transfer the sodium chloride extract to a Kjeldahl 
flask, add 2S ml. of 1 N NaOH, and distill 200 ml* 
into 60 ml. of standard 0.2 N HoSCk. Titrate the ex 
cess of acid with standard 0.1 N NaCffl, using methgrl 
red as the indicator. 

(U) Bcchangeable tijydrogen by the Triethanolamine Method 

Reagents. 

A. Buffer solutLm.— Barium cdiloride (0.^ N), 
triethanolamine (0.2 N). Dilute 100 ml. of com 
mercial triethanolamine (specific grawitgr 1.126 
about 8 N) with 1,000 ml. of water and partially 
neutralise with HOI to adjust to pH 8.1 to 8.2 
(this requires approximately 360 ml. of 1 M HCl). 
Make up to 2 liters with water and mix with 2 
liters of a soluticm containing 2^0 gm. of 
BaCl2.2H20. Protect from CO2 of the air. 

B. ReplacMBmt solution.— Baxdum diloride. Dissolve 
2S0 gm. of BaCl9.2H90 in h liters of distilled 
water, add 10 lu. of buffer solution, and mix. 

C. Standard hydrochloric acid.— 0.100 N| standardise 
according to accepted procedures. 

Procedure. 

Place 10 01. of soil in a 125-al. Srlenmeyer flask, 
add 2S ml. of buffer solution, and allow the flask to 
stand for one-half hour, mixizig the contents occa-
eianally by swirling. Transfer to a Oooch cznicible 
containing a moist paper disk (lhatean No. hZ) and 
filter into a 250 ml. flask. Use an additional 25 ml. 
of buffer solution to aid in the transfer of all the 
soil to the crucible. The rate of filtration should 
be such that not less than 30 minutes is required to 
complete this filtration and lea<d]lng. Now, by adding 
small increments, leadi the soil with 100 ml. of the 
r^laccment solution. 
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To the leadiate add 10 drops of bromoresol green and 
2 drops of methyl red. Titrate with 0.100 N.HCl. 
The end point oan be chosen as aiqr point during the 
progressive color change from a bluish green throui^ 
violet to pink. This end point ̂ ould be oheoked 
against a blank containing 50 ml. of buffer solution 
and 100 ml. of replaoenent solution and titrated to 
the same and point with the 0.100 N hydrochlorio aoid. 
This eiKi point should be reached when titrating the 
soil extracts. All calculations are made with this 
blank deteminatioa as a reference. 

(5) Mechanical Analysis by the Pipette Method 

Reagents. 

A. Rydrogen Peroxide (30^) 

B. Rydrochloric Acid O.IK 

C. Bthgrl alcohol 9^% 

0. SodiujB Rydroadde O.IK 

Procedure. 

leigh 10.00 gnuBS of air dry soil into a beaker. 
Weigh another 10 gram sample and determine moisture 
ocmtent to calculate exact amount of soil used. Add 
10 oc H2O and stir. Place on a hot plate at low heat. 
Add 10 H2O2 stir and continue low heat. Repeat 
treatments until there is no further oxidation of 
organic matter after the addition of the H9O2. Add 
water as necessary to ke^ soil in suspension. Add 
50 ml. H2O and mix. Transfer the eoil to a Bucknear 
funnel fitted with a IBiatman No. U2 filter paper. 
Use more water to complete transfer. Leadi soil with 
UOO ml. 0.1 N HCl. Wash out excess HCl with $0 ml. 
H2O and then 1^ ml. ethyl alcohol. Allow soil to 
dry and then transfer to nursing bottles. Add 200 ml. 
1^0, and sufficient NaOH to eatiefy tha exchanga 
capacity (6 ml. to sanda and silts, 10 ml. to loams, 
Ih ml. to clays, sllty clays). Shake in a recipro 
cating shaker overnight. The pH shou]4 be betseen 8 
and 9. Tztmsfer soil to a 300 mesh sieve, catdiing 
the filtrate in a 1,000 ml. graduate. Wash the sieve 
\mtil all the silt and clqr has entered the gredtiate. 
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The sand will remain on the screen and shoiild be 
transferred to a tared beaker, dxded at 105° C for 
Sli hoTirs, oooled and weighed* 

(wt. of beaker ♦ sand)- wt. of beaker X 100 % sand 
wt. of soil sample 

Deteznine the sedimentation time temL the nomograi^* 
Pipette a 2^ ml* aliquot at 10 cm. depth using an 
aspirator bottle so as to take approidmateljr 10-12 
seconds in obtaining the sample. Transfer the aliquot 
to a tared weij^ing bottle, evaporate to dryness at 
10$^ C, cool a^ wei£d^. 

(wt. of bottle clay- wt. of bottle) UOOO >• % clay 
wt. o:l^ soil sample 

(6) Eicchangeable Bases 

Reagents. - Neutral normal ammoninm acetate 

Procedure* 

Ten grams of soil are placed on a Buckner funnel 
fitted with Nhatman No. U2 filter paper* The soil 
Is leached with increments of neutral nomal ammonitsn 
acetate. The content of exdiangeable bases contained 
in the leachate is then determined by flame i^otom-
etzy. Ihe zwading in parts per million of each base 
is converted to milliequivalents by the foUoelng 
calculation} 

miUiequivalents per 100 grams » parts per million 
of oven dry soil 10 X milligrams per 

miHieqiiivalent 

nie sura of the bases represents exchangeable bases* 

(7) Cation Exchange Capacity Using Barium Chloride as the Replacing
^oluUon ® ^ ^ 

Reagents. 

A* Barium diloride - dissolve 2^0 grams of BaCl2.2H20 
in U liters of distilled water. 

B. Neutral normal ammonium acetate. 
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Procedare. 

Ten grans of soil are placed on a Buokner funnel 
fitted witii Whataan No. hZ filter paper. The soil is 
then leached with 1^ adlliliters of bariun chloride. 
The leachate is discarded. The soil is then washed 
b7 adding small inomaents of distilled water. 
Ajmuwiiua acetate is then used as a replacing solution 
by adding UOO miUiliters in small increments. The 
concentration of bariun in the leachate is determined 
by flame photometry. The method of converting parts 
per million to miUiequivalents is calculated in the 
sane manner as were the exchangeable bases. 

(0) Low Moisture Tensions •« Porous Plate Method 

Materials. 

A. Source of compressed air 

B. Porous Plate 

C. Rubber rings 

D. Pressure cooker 

B. Pressure regulator and gauges 

F. Torsion balances and aluminuin dishes 

Q. Oven 

Procedure. 

Wet the porous plate thorotighly, place the small 
rubber rings on the plate, and fill with air-dry two 
rat. soil. Pack soil sli^tly when dxy. Add water to 
plate to wet soil from the bottom up. Allow to stand 
oveznight with free water to complete saturation. 
Place plate in cooker and properly seal all openings. 
Adjust air pressure to five pounds and allow twenty-
four hoxurs for the soil to reach equilibidum. Rratove 
samples, weigh, dry in oven at 110® C, cool and weigh. 
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K. V *? 

To calculato aolftoro coatont on an om dry boolst 

(wt. wot aoll)-(wt. dry soil) -% toil nolatora 
weight dry soil 

Moisture content at 5 lbs.•1/3 atmosphero * Field 
capacity* 

(9) Higher Molsturo Tensions -» Pressure Meatorane Method 

Materials. 

A. Tank of conpressed nitirogen 

B. Pressure mesibrane apparatus 

C. Rubber rings 

D. Pressure regulator and gauges 

£• Torsion balanee and aluadnun dishes 

F. Ormi 

Procedure. 

Soak the sausage casing menbrane teelwe hours before 
use. Place the nenbrane orer a coppw screen extractor 
plate. Plaoe snail rubber rings on the nenbrane and 
fill then with soil. Add water to wet frcn bottm up« 
allowing 12-»2k hours to complete hydration. Renore 
excess HjO from plate with a pipette and fit top of 
apparatus correctly. Apply air pressure slowly 
(nitrogen here) to thirty pounds, and allow twenty'* 
four hours for equilibriun. RemoTS apparatus top^ 
transfer soil ssmples to aluminum dishes and weigh.
Dry at 110® c and weigh. To calculate moisture cos-
tent on oven dry basist 

(wt. wet soil)-(wt. dry soil)•% soil aolstnrs 
wt. dry soil 

Repeat using 220# pressure (15 atmospheres, wilting 
point). 
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