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Texas' Ag~ierrltural Expstriment Station. 

SOILS. 

( E I .  H ITARRINGTON, 3:. SC.) 
The question of the practical benefit shown to a f:~rmer b y  noil 

ana l~~s i s  has been widely and long discussecl. It is ably claimed that 
a soil analyais is not definite and conclusive in its results; that it does 
not determine for the farmer the comparative co~ldition of his soil; 
that the chemist cannot by analysis decide upon the crop-producine 
power of a field. This is the extreme argument upon one sidc of the 
qurntion. I t  has been erroneously, but somewhat popularly believed, 
on the other hand, in some localities, that a chemist could determine 
the exact fertility of a field. That just as he cletermines what should 
be the producing power of a fertilizer, properly applied, so by analy- 
SLY ha ~hould  be able to place an estimate upon the relative chemical 
value of A soil-other conclitions being properly controlled. There 
can be no doubt but that this view is incorrect-and i t  is being rapidly 
ahalidoned. Neither should the extreme argument against soil analy- 
sis be allowed to go unchallenged. -4 soil analysis is of direct and 
practical benefit to a farmer; not when taken alone, perhaps, but in 
connection with a knowledge of the local conditions of the soil-its 
drainage, climate and behavior under cultivation; whether residual- 
that is, derived from disintegration and crumbling ofthe rock beneath 
it;  whether a transported soil or an alluvial soil; character of timber 
growth, and indigenous plants; all of which, taken together, will aid 
greatly to an intelligent understanding of a chemical analysis. 

I t  may be impossible to decide accurately upon the amount of any  
particular ingredient which a soil should possess to be fertile; i t  is 
none the less true that a knowledge of the amount of lime, h u r n q  
or sand, for example, may be made ofgreat service in the treatment 
and preservation of the soil; as well as helping to interpret its groba- 
ble adaptability to particular crops. Prof. Hilgard has indeed fked  
certain amounts of the various constituents that should be pre~ent  in  
fertile soils; for example he states 0.02 per cent of sulphuric acid is 
suficient for a fertile soil; and lime, while varying from 0.1 to 0.3 
per cent ordinarily, may rise with advantage to one or two per cent. 
But these fixed quantities, while emanating from so high an authori- 
ty, have not been generally accepted either by practical or scientific 
men, so far as I an1 aware. 

Let us look somewhat into the action cf the various ingredients of a 
soil, and we may be better able to appreciate the value of a chemical 
analysin. If we head the list with lime we shall have a great factor 
in soil fertility. I n  the first place, the experience of practical men 
has nroven that all calcareous aoila are fertile-that i t  greatly p ~ o -  
motes plant growth; and that calcareous under-rock, shale or rotten 
limestone, is a great help to a top soil. In  Europe i t  has long been 
the practice to apply lime by two, three, or even twelve tona to the 
acre, on cultivated lands, a t  intervals of two, five or ten years, and 
this, in spite of the fact that only a comparativelp small an0hh.t of 
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lime is needed for actual plant 'food. By reference to table analyBiS 
the large amount of lime is noticeable from soils that experience ha% 
proven to be very fertile. The tendency of lime to break up a clav 
soil, and set potash free, to decompose humus and set nitrogen free 
increase the capillarity of sandy suils, are examples of the benefit act 
ing from a full supply of lime. Or, let US take sulphuric acid. ? 
is of course combined as some salt. For example, sulphate of pot2 
sulphate of lime (gypsum), snlphate of ammonia (in fertilizers), 
sulphate of magnesia. 111 many cases where one of these salts is pr 
ent in  the $oil or applied to it, i t  breaks up what is known as a ' 
&us set" of chemical combinations in the soil-combinations t 
will not allow the full yield-of particular craps-and in most inst 
ces the beneficial influence? of sulphuric acid as sulphates, in a p 

are be ascribed to chemical action upon other soil ingredie 
rather than any direct effect as plant food. But how is i t  with nil 
gen and phosphorns, or phosphoric acid? These act mainly as fo 
to growing plants; and the quantity in the soil generally %ng 
small in  amount, they are applied in  fertilizers as nutriment; to 
plant. The same is true, in a more lrmited sense, of potash. ' 
humus, or organic matter in a soil, is the source of native nitrog 
and regulates to a great extent heat and moisture. So that, its pl 
ence is always desirable, and is one of the surest indications of 

ng fertility of a soil. If, therefore, analysis showed the absence 
a trace of any' one of these consituents necessary for pl 

th, such intelligence would be of great practical benefit to 
er in the care and improvement of his soil. 

In collecting the soil?, the following directions were sent out: 
"When possible procnre a representative virgin soil; but when this 
cannot be obtained, select from a field of average fertility, but not 
from one that has received manure a t  any time. Please state charac- 
ter of timber, what native grasses, or cultivated ones-average yield 
i n  corn, cotton, oats, and wheat if grown. 

DIRECIIONS FOR COLLACTINO SAMPLE. 

\Vitli s hoe or  spade carefully remove grass and trash. Dig up the 
surface soil to a depth of 4 to G inchefi, being careful to prevent mix- 
t(1r.e with subsoil; box this, and then carefully remove subsoil to a 
tipbth of 4 to 6 inches, keeping i t  frez from top soil-box separately. 
B: careful in selecting a spot for the sample to get one having the 
barne general character a8 the soil of the surrounding fields or wood. 
That is, do not run upon a spot totally different from the surrounding 
soil--either in top soil or ~ubsoil. Remove all stones and pebbles 
lnreer than a partridge egg. 

CLAS-IFlCATIOXB. 

is impossible to make a general cla~sification that millincluc 
rent local conditions throughout the state; but in a rough 
soils of the State may be divided into six different types,-wnicn 
be briefly described separately. 1st. T?le Coast Be2t. 2nd. 

&'as2 Texas Belt. 3rd. TAe Btack Prairie Be2.2. 4th. The 
Worth Prairie Belt. 5th. l ? ~ e  PancZ?~andle Soils. 6211. The 
via2 soils. 
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Ira. E. T. I>umble, State g201ogist. The coast clays proper, and the 
soils of the Fayette Beds. The coast claps comprises prairie region 50 
to 100 miles inlancl from the coast. The surface of the  country being 
generally very level-in many places too much so for proper drainage. 
The soil is a dark sandy loam-prairie-usually; but i n  many places 
i s  almost "black-~vaxy"-containing a n  abundance of linic and clap. 
The subsoil is clay, usually red or ycllom. Almost the entire are& 
is susceptible of cultivation and some of i t  rcry fertile. The district 
i s  given up mostly to cattle raising; but i n  certain localities very fine 
iarms are m:lintaineci. I t  is well adaped to fruit, and the ,41rin and  
I-Iitchcock localitier are acquiring a wide reputation i n  this respeci. 
Corn, cotton, oat?, ~orghunl ,  sugar ca!:e a n d  rice.are theleadin: fielc! 
c r o p .  Joining the coast pr;riries on the north, there is abel t  of blaelr 
sandy soil-giving may i n  zome places to a s ~ n d y  loan1 that  is very 
fertile. On thc east, this forms a part  of the 

S C C O X I I  DITISItlN. 

The soils of this clivisio:~ vary very widely in  compc__.__ .. The 
timber growth itself being widely tlifferent i n  character. 7'he vas? 
body of timber i n  the southern part being long leaf pine, but  on the 
me3tera border especially, thia gives F a y  to post oak, black jack, smeet 
gun1 and hickory, intermixed with other varieties of oak, sweet gum 
and cottonwot)d. T1i- u;,land soil of the pine region is  gray sand 
usually; not c1iffi.r-nt i'r tm the s;irn:: soil occurring in  the pine belts of 
the olcler Gulf States. It ii almost pure sand. as shown by analysis 
belov of samplcs from Itusk, Cherokee county, ancl from Coln~esiieil, 
Tglcr county. No. I froin Ruslc-Yo. I1 fro111 Colmesneil 

No. I. I I ' I- - - 
surface.] Submil. 1 \Surface. Subsoil. 

I I 
............................ 3loialuri 0.8 0.4 

Volatile anrl Organic Matter.. ......... 2.05 I 0.73 1.18 1 0.67 
.......... Inealuble Mat te r  and Band.. 

............................ Iron Oxide 
..................... Alumina Oxide.. 

Calcium Oxide ....................... .................... Magnesium Oxide. 
. . . . . . . . . . . . . . . . . . . . . . .  Aulphuric Arid. 
. . . . . . . . . . . . . . . . . . . .  Phusphoric Acid. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Potash 
Soda ................................. 
Carbo~iic Aci~l.. . . . . . . . . . . . . . . . . .  

0.776 
Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
Trace 

ice 

0.931 
0.009 
Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
Trace 

. . . . . . . . .  I . .  . ....... 

1 Trace Trace 
Trace / Trace 
. . . .  . . . ..... 

I 1 I 
- - . - -- - pp - 

Of course s n c l ~  a soil can have very little fertility. But the  lom- 
lands, ralleya and alluvial soils are i n  many plases \-ery fertile; a s  
Phown by analysis below of creek bottom soils from Colmesneil, 
Tyler county and valley soil, from Rusk, Chero!;ee county. The hill- 
sides also frequently cmbrace a sandy loam rich i n  vegetable matte: 
and underlaic1 hy cia. duces well a:ld., is generally 
easily cultiratccl. 

So,  I is creek bottc SO. 11 vd'lej- lqnd, 
Cherokee county. . 7 y  

rr. This 

In] lancl 

soil pro 

Tyler c 
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,'u >oil. "surface. Sub.mi. kur f ;ee .  b-, - .- 1 -  I I 
8- I---- - -. 

-Moisture . . . . . . . . . . . .  
Volatile and Organic 
Insoluble hlat , te~ and 
Iron Oxide.. . . . . . . . .  
A l u ~ l ~ i n a  Oxide. .  . . .  
C~lc iurn  Oxicle.. . . . .  
Magnesiunl Oxide.. . 
Sulpl~nric Acid ...... 
Phocphoric Bcicl ... 
P o t a ~ h .  . . . . . . . . . . . . .  
Sodn . . . . . . . . . . . . . . .  
Carbon Uioxide.. .... 

. . . . . . . . . .  
Xlattrr. .  .. 
Sand .... 

130t!l of thes:: ~:t1111)10i re;)rciellt the bettsr typ-s of soil in thc Enst 
Texas belt of soils, and ~ rh i l c  the n~lalysis call not compare with that 
of the richer l~nc ls  in the State, i t  is very fCxrorablc indeed. 

Capt. E. G. I)ouglns, of PLUS!<, in se!ldinz samples from Eusli, 
CheroBcc county, Ilns this to $ay : L L A x ~ ~ o ~ ~ g  the grasses I h a ~ c  
obaerred Rcrmndzt, sedge grass nn:l crnb grass. I understand that the 
average yield of corn 1)er ncrc i.i about 12 bushels-aacl that of oats 1.5 
hurhels. This is criclently iiot a grain country, but judging from the 
products of tllc orchard zni, tl:e line?-nrd, i t  ]:as rare xncrits as a 
fruit growing region." 

Of the  soil? from Colmesncii, Xr.  J m  n'hent m i t e s :  The 
timbers on the tree!; llottom la:lt!s consists of cyprtss, gum, brezh, 
magnolia, oalr, Ilicliory, eugar 111:~~le, a1111 blaclc I V I C ~ I I U ~ ,  Average 
yield of coril about 2 3  husilela, onts 20 to 30 bushels; cottoll two-third5 
of :t bale to the acre. Cermucla and carpet grass grow well on old 
fields in  the tiniber land-ancl the dyerage yield of crops is about one 
half as mnch as in creek bottom. \Ve have also an upland hainmock 
here that is a good soil." 

The next two divisions are hased on the classification given by Mr. 
ILobt.,T. Hill  in  the first report of the State Geological surrey- 
riescription of each, being essentially the srmc as given by him in t 
report, 13. 105 c t  sep. 

TIIE BLACK I'RlIRIE BELT. 

There arerfour divisions of this with only slight variations : The 
first on the east, next to the timber belt, is clistinguished bv the 

I 
1.32 1.02 
4.60 ~ 3,Sl 

8i3.22 i 85.91 
5.83 6.44 
2.12 1 1.70 
0.536 0.25; 
0.125 0.19; 

. . . . . . . . . . . . .  
0.243 0.141 
0 . 4 5 ,  0.44 
0.40 ' 0 49 
0.44 0.187 

~ . . ..... 1 230  1.77 

presence of sand in  the soil-with sc,-asional pure-beds of sand- 
illustrated by the analysi7 of soil samples from Terrell and Pecan Gap. 
West of this strip comes the main black vaxy  area-characterized by 
a substructdre of light blue or yellow calcareous clay, called bj- the 
residents ''soap stone7' and "joint clay," from its laminatecl structure. 
Small clepressions in the surface of the soil, called "hogwallows," are 
quite common. These are caused by the unequal drying and expansion 
of the calcareous clays in  poorly draineLl places. Greenville, Terrell, 
Kaufman and C o r s i c ~  are rituated near the dividing line between 
the above trro divisions. Below will be found analyses of samples 
from Terrel1,hPecan Gap, Eolmey, Relton and Manor-the three latter 
soils illustrating the main black waxy belt. 

. . . . - . .  

. . . . .  

. . . . . .  

. . . . . . .  

. . . . . .  

. . . . . . .  

3.22 5 
89.49 (ll."!) 

I n.n4 , 4.12 1 I , 
0.44 / O.3G 
0.08 0.15 

. Trace 1 Trace 

. . . . . . .  / 0.03 I 0.0:; 

. . . . . . .  0.06 1 0 . 1 2  , 1 0.07 (~.l(i  
.......... . . . . . . . .  . . . . . . . . I  I 
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- -- - - - 
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The follo\ving explanations acvompan y these samples-from 
- Terrell, by JIr. A. E. Alexander : 

"I dug several holes and found that  j11 cliffercni ~ ~ l a e e s ,  the subsoil 
and top soil about the sanie i11 onc locality, as in another; the subsoil 
was taken about Ci to 8 iuches 1)elow the top soil, and in appearance it 
seems to me that they arc very much alike. Average yield of crops 
per acre-corn 25 bu+hel+, wlieat 12% bushels, cotton f to 2 bale." 

From Fornf:y, by Mr. Jno. 31. Lemis : "I send 3 han~ples of soil 
one from our hammocli land. one from our prairie hay Earma, ancl ( 

from timber land next to Trinity bottom, not above overflow. This 
fast coming into cultivation and is coverer1 with a hcayy crowth 
timber of ail vnrietiec, I~ut thc largcr trees consist principally 
spsniqh oak." 

3'roni ?ctailor, Travi.: county-by Mr. Joe 11 l'uc!ictt : "I 11: 
selected an  ave:ape soil of the  surrounding fielcls. The tiiilb31- i~ VI 

scarce; mesquite, clni and hacliberry, are thc principal lrinrls. 7 
average yicltL of corn is from 40 to 50 Iwshels per acre; colt011 2 t 
bale, oats about 75 bnshels p2r a?:-c. \\'heat is not gronn here mu 
the yiclJ being very +mall. Potatoes )-ic1:l very lnrge crops, but 
not know the a m o u ~ i t  pei :!we. The principal uncnltivat.j:l grasses. 
are te:igi: and me~quite." A11 examination of t112 table of analyses 
presents c rerrl::rliablc group of fertile soils, rich in  all thosesubstanc*e.: 
that contril)ute to the fertility and endur;lnce of a soil; vegetable 
matter, carhonntc of litnc, pno.phorii. :wid and pota+h. The quantity 
of sulphuric a\-it1 ii sniall in c.ompari:on, but :ic:ording to Prof. Hilgard. 
in  actual amount, sufticie~lt in quan'ity 

Tlie next tliri-ion of tho Ir)l:~ck prairie. 11elt lies to tho west of t h e  
'-1)lacl; waxy" proper. I t  is a nttrrom strip, only at)r)ut 2 milca wide; 
a , ~ d  reaching from Red rivL)r to the Rio Grande. I t s  surface is 
characterized by a n  outcrop of "white ro-k," or chalky country. Some 
of tho  most p r o s p e r o u ~ t o \ ~ n s  of the State are situated upon this narrow 
belt: P;aris, Sherman, JIcl<inney, I )a l la~,  \Vaxahachic, \Vaco, Austin, 
New Braunfelq and San Antonio. 

Below will he founcl anayois of ~ a m p l e s  from I\'axahachie and New 
Braunfels. \lvest of this strip there is still another narrow belt hav 
:I distinctive so11 type; hut which grzatly resembles the main "bl 
waxy." This i~ the  country raqt of Denton aucl Whitesboro, : 
reaching along the Missouri l'acifi:: fr,>m Alvarndo to \\'ace. 

A comparison of these with soils from the niain "black waxy" show 
that  they do not vary greatly except in the lime of the subsoil. The fol- 
loving explanatory notes accompanied the s:ttnples: JIr. \V. P. Metcalf 
writes of the  \iTaxahachie soil: "I got the sample? from a pasture 
tha t  has never been cultivated. Therc ar'e fields ail arouncl it. The  
atverage yield of cotton is about one-half bale to the acre; about twenty 
bushels of wheat. The grass is the  cpmmon prairie grass-no timber 
adjacen t. 

Mr. Emil  Giesecalie writes of the  New Braunfels sample: " 

black soil is founcl in many place3 to ;L depth or three feet-sonieti 
reaching to seven feet-then you strili. the )-ellowish black sub 
ant1 in  some places gravel. The s ~ m l ) l e .  r-ent have not been CLLLLI- 

vated, and  are of the sanie character as the soil for miles arnond. 'l'he 
l i r e  oak seems to be the largest and rnoqt common of the timber 
growth, and next to this i j  the cypress. 3lcsqnite and Bcr~nuda, are 

I 

,ing 
ack 
snd 

The 
mes 
)soil 
-1'1 



TEY.48 SOILS. 26.5 

L prevailing grasses. The average yield of cotton is from three- 
rths to one bale per acre; oats thirty-five to forty bushels; corn 

. . ,mty to tllirtv bushels; wheat is not grown." 
Analysis of samples from \ITaxahachie and New Braunfel~. No. I, 

TVaxahachie, So. 11, New Rraunfels : 

. . . . . . . . . . . . . . . . . . . . . . . .  JToisture.. 
\.olatile :lnd Organic Matter. .  ......... 
Inaoluh!e Matter ant1 Sand. .  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  Oxide of Iron. 
Oxide of illumiurt . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  Oxide of Calciun?. (Lime). 
. . . . . . . . . . . . . . . . .  Oxide of Mague..~:~.. 

Sul!lhuria Acid.. . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . .  Phosphoric Acid.. 

Pot:rstl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Soda . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  . . . . . . . . . .  C; t rbo~~ Dioxide :. 

No. I. I' * 

I So.  11. 

a c e  S U ~ B O ~ I .  e .  ~ t i . s o i l .  

- -- - - pp - -- - - 

West of the Black Prairie Belt comes our fourth division of Texas 
soils. 

FORr \\OIiTR PRAIRIE BELT. 

This elitentls across the State immediately west of the BIack 
Prairie, and 1)arallel with it. The soils, except in  the valleys, are 
lzenerally shallow and rocky-tending to a yellow or cllocolate brown 
in color. No samples of ~o; Is  from this locality hare  been collected. 

'L3.1E FIFTM DIVISION. 

This inclucles the Pan 11,indle proper, ancl mucll of what is known 
ns the "arid portions" of the State. The Pan Handle is the grain 
producing portion of tlle state-wheat, oats, barley and rye. The 
amount of rain fall is limited, varying from five inches to thirty 
inches. I n  some localities the rain fidl is sufficient for the maturity 
of C U ~ D ,  cotton and sorghum. I t  is devoted principally to stock rais- 
ing-the native mesquite grass affording good pasturage i n  summer 
and drying in winter where i t  grows, there is not suficient rain a t  
a t  this season to destroy its nutrition. Below will be found analysis 
of samples from Abilene, \Vichita and E l  Paso counties, the last front 
the valleys of the foothills arljacznt to the LL&uitman 1\Iountains:" 
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PANRAPI'1)I.E. 

ABILEXE--Blact Lca~n.  
Surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

............................. 
Wrcrr~r~--Choco~:~te 1,oam. 

. . . . . . . . . . . . . . . . . . .  Sarface.. ;. 
*Subsoil.. . . . . . . . . . . . . . . . . . . . . . . . . . .  

EL PAVO COUKTY So11 S. 
. . . . .  N$,. I Red Sandy..  . . . . . . . . . . . . . . . . . .  

No. 11 Sandy Loam. . . . . . . . . . . . . . . . . .  
ALLI'VIAI,. 

FORT BEND C o t ~ s ~ ~ . - S a ~ . d y  Loarn.7 z 
Furft~ce ............................... 

... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "1b80i 
B ~ a s o ~ 1 . 1  Cous-r~.-Chocolale Loam. 

S :rt'aee.. .............................. 
Subsoil ................................ 3.28 2.50 77.57 3.18 S.zd i 1.S9 
Hmsoria C'o~~nfy.-l~irel~ Depo:it.. . . . .  8. 

~ ~ R A ~ O R I . \  Cou,vir.--Peach Ridge. 
'urfac*. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5.1 soil.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. ..p.-- - 

ce. t ar Farm. 
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These fairly represent, in a general ~ a j - ,  the soils of wlir~t is liere 
.denominated the I'an Handle. The chocolate loam preclominatcs, ancl 
is easier cultivated. The black loam froni Abilcne is a richer soil, 
more clay and lime, aq  ell a9 inore organic matter. I t  is very sticky 
ancl Jraxy when wet. The samples from E l  I'aso n,)unt,y r~presen t  
.Xesa. and valley soils, not alluvial. I t  i; suiii:.iently rich, :in 1 ~ r o u l d  
procluce well with any thing like a fair a ~ l ~ o , l n t  nf moizt~zrc, I):in? I X ~ I J -  

supplied in \ome 1oc:~litie; by irrigation. But this lnncl is sor:ietin~o.! 
bur tie:^ d ~ i t l - 1  ":llkali," vhich ~v i l l  bs discnsaecl sepxrately. 

ALLUVI.\I. SOILS. 

I t  is illlpossilrjle to treat fairly of 'i'exas allnvial soils; fiom thi: blaclc 
harnmo-1; of the small-st strea:n. to t,h? chn::olatc loalii of the B r a z o ~ ,  
they? is every possible variety. all  vi3inq mith cach other in fertility; a 

.richnc?s that is anaually in-renscd ii, m.t l y  inqta,lc>j by inundntio:~ 
frorn the strcams. 13ut while m a  b 1 1  of this land is c u b j e t  to orcrflon- 
thiq o\*erflonr romes at  a timc not to s 1r'ou;lv in t c r f ~ r c  miih g r o ~ i n p  
crops, or (.a? b2 easily and s n f ~ l y  ljyierl. Per i l ay  the richest type of 
Texas alluriai s ~ i l  is that of th-  Brazo~.  iZ valley 300 milw i n  lrngth, 
from IVnco to the Gulf. avcraginp, -1 mi!es i n  ~ ~ i c l t h .  I t  comprises a 
body of Inntl not ~urpasserl for fertility and endurance, in the St:]  te: 
and that \rill c3onlpare h rorab ly  vi:h th:: richwt a l luvi ,~l  lz~lcl in  the 
worlcl; m n ~ l i  of i t  is annually inundated 1~7ith water carr:;:ng silt that  
is itself almost a commercial fxtiiizer. Indeetl the ~~11ole  river vallrj- 
is made of a ?oil similar in  compo;ition to this silt, for 50 i'c2-t of the 
same general ch:~racter. 

But hefore pas~iilg to the analysis of this silt, i t  is well to bsar i n  
n~incl that the lted river, Trinity, Xa~~aso t? ,  Colorado, and Ciuadalupc, 
besides a great numb-r of small streams, ha re  soils almost equal to 
that of the Erazos, the rishest portion of which perhaps is Oystcl creek 
and Old Caaey. The Brazos bottom perhaps may be said to carry three 
distinct typcs of soil: 011- is the chocolate loam, already m z n t i ~ n e d ,  
the ~ n o ~ t  common type. Thcn a saildy loam, sometimes giving \!a!. 
to almost purla sand. The third typl: is a black soil, "peach ridge" as 
i t  is called, from the charac.;eristic growth of th2 ~ r i l d  peach. The 
Brazos soil i~ not cliffi-ult to cbultivate, gireq itcelf sroo,I natural 
drainage and is adaptecl to a great variety of crop., the only tliliiculty 
being that small grain grows too henry, ancl falls tlo~vn uqually before 
ripe enough for har resting. Compared to the  growth along rivers i n  
the other Gulf $tates, the timber is light and the ground easily put  i n  
cultivation. Above will be found analysis of chocolate loam, and 
peach ridge, together wit11 deposit from back water of a n  overflow. 
From which can be seen the character of material the  water carrics i n  
suspension. This snmplc mas gathered about 60 miles (by river 

-channel) above the Gulf. 
I t  needs little comment i n  addition to the  face of the ~nnlysea. I t  

may not be out of plare to say that samples of this soil were sent to 
-.chemists in several different Statea, and of the reported work from 
four  or fire different experiment stations, the  analyses closely agree 
with the work here published-versying, if need be, the rtfrnarkable 
fertility of the Brazoq river deposit; bnt  the amount of lime is rather 
~ m z l l e r  than I anticipated previous to the ~ n a l y ~ i s .  
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YIdCELLAPZEOUS SOILS. 

Under this caption we ahall touch briefly the question of ".liZ2ka2iP 
Soils. The term "alkali" as used popularly is intended to express 
the  presence of, any  incrustation (usually ~vhi te)  upon the  soil, o r  
any chemical substallce disseminated i n  the soil, that  will retard or. 
prevent plant growth. Such spots i n  the western part of the State  
ar:: common, and are not unknown even in the part;  but i t  is- 
the exception to fincl a n y  large body of land unsuiterl for agrizultura8 
purpases from the presence of al1;aii. The "all;alin of Texas generally 
consists of common salt-eoc;ium cliloricje. Sonletimes there n1n.v be  
present sodium corbonate, and ill one inrtancc I have found cnlcium 
chloride-chloride of lime. The folloaiilg analysis reported for the- 
f3t:~tc geological surrey will illustrate t , ! ~  conlposition of Texas "alknli" 
spots: 

Black ,liZKali fronz X~2e2a. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lime.. 4.48 per cent.. 

............................................. Sulpl~uric acid.. 6.39 per ceut.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ca~bon Dioxide.. 2.2:-1 per cent- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Soda (Oxide). ..11.?3 per cent- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Potael~ (Oxide). .O9 per cent- . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chlorine.. G.52 per cent. 
The soda is present as chloride, snlphatc, and carbonate; the lime as 

silicate and carbonate. 
SanzpZe fi-onz Bio Grarzr2e 1valley-2e1z nzi2es sout?~ of R. Hancock. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lime.. .7.7:: per cent. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sulphuric. acid. .51 per cent. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carboll dioxide.. .?.SO per cent. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Oxide of :odiulu. .l.lti per cent-. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Potash.. .0.4L per'cent- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chlornie 1. 16 1 er cent. 

This is the sample containing the rhloride of lime, in  suff ic i~nt  
quantity to keep the ~ ~ r f a s c  of the  spot moist, although there h a d  
been no rain for several mont ,h~.  

74fhiZc Alkali. 
A ?ample of this has following composition: In  100 parts of t h e  

water soluble material which amounted to forty-four -per cent of t h e  
entire mass. 

50.99 parts' alkaline chlorides. 
3.88 parts of lime. 

19.77 parts sulphuric acid. 
KO magnesia present. 

,Cample from Laredo. 
.............................................. Ca'cium oxi Ir. .  .3.92 per cent- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sulphxric acid.. .563 per cent. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carbon clioxide.. ..2.3(; per cent. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chlorine 87 percent- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lJotash.. 1 . 3  per cent- 
. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sodium.. .. .48 per cent- 

The general tenr?e:,cy of "alkxli" when the soil is cultivated is t o  
work its way to the surface; a ~ c ~ ~ ~ m u l a t i n g  here, i t  frequently pl'events 
the g l . o ~ t h  of certain crops. To prevent this surface accumulation.- 
the roil shoulrl recc.ire deep c.nltivatio~i; or Le flooded with water that 
is a l lo\~et i  to drain from the soil-carrying the "alkali" with it. 
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RECLAIhfING ALKALI SPOTS. 

First, there should be made a chemical analysis of the alkali. If it 
5s a chloride that is giving the trouble, use means above mentioned to 
prevent "surface accumulation." I n  addition make applications of 
barn yard manure when this can be obtained. Certain crops will 
:grow in spite of "alkali," unless there is a very large amount of it. 
Beets and sorghum are conspicuous for their ability to grow upon an  
alkaline soil. Frequently the crops are unfitted for use from the 
presence of chlorides in them. unless for feeding purpose*. If carbon- 
:ate of soda is giving the trouble, this may be neutralized by applica- 
tion of gypsum.(sulphate of linie) as shown by Dr. Hilgard, giving 
acorbonate of lime and sulphate of soda, and restoring the soil to fertil- 
i ty .  

P?~ospiZate Rock (?) 
F r o r ~ ~  Corpus Christi supposed samples of phosphate of lime were 

abtained and subjected to partial analyses: 
No. 1. No. 2. 

Water ................................................... 1.64 2.80 
'Volatile and organic matter..  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.96 1.07 
S~ l ica  and Sand. ......................................... .38.84 25.74 .... 'Tron and Al1111lnia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.22 3 89 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Calcium (Lime). .28.82 35.26 
Magnesiuln .............................................. 2 4  1 .00 
Sulphuric acid..  ........................................ 9.55 2.03 

......................................... Phorphoric acid..  .338 294 ..... Potash.. .................... ; ............................. .468 
. . . . . .  ........................................... Soda. , . . . . . . .  .397 

By inspection i t  will be seen that the phosphoric acid is little more 
than that contained in  some of the soils. But 'this, with the potash 
preeent together with the large quantity of carbonate of lime, make i t  
a n  excellent marl for local use. 

. . College. Clay. 
The College is located upon a black sandy soil with a white clay 

:subsoil, almost impervious to water. Rut i t  contains occasional 
;pockets and streaks of sand that makes i t  cave and wash badly when 
.once the top soil is taken away. I t  seems to be a formation of con- 
:aiderable extent; characterized by a post oak and black jack growth 
s f  timber along the Brazos; giving way on the east to belts and 
.spots of prairie. But sometimes, the white clay is replaced by yel- 
iiow or red clay. 

Below is given analysis of a sample from the College farm : - .......................................................... Water. 5.82 per cent. 
.................................. 'Volatile and Organic Matter.. 3.94 per cenr. 

.................................. .Silica and Insoluble Matter. .76.17 per cent. 
.................................................... Iron Oxide.. 2.99 per cent. ................................................... Alumina.. 8.33 per cent. 

.........................................  calcium Oxide (Lime). .60 per cent. 
............................................ +Carbon Dioxide.. .47 per cent. 

Magnesium .................................................... . 5 5 ~ e r  cent. 
................................................ Snlphuric Acid. .IT per cent. 

............................................. Phospharic Acid..  .083 per cent. 
....................................................... :Potash .S per cent. 

I t  will be noticed there is a large amount of potash, but a small 
amount of lime. If this mere applied, by subsoiling, either as quick- 
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l i n ~ c  or ilie carhonatc or evcn as the  sulphate, (gypsum) i t  would 
probably help to unlocli the  potash and improve thc ineclianical 
conclition of the soil. So that  better crops ~vould be obtained dur ing  
a tlrouthy ycxr. I t  call not I)c said, that this 11~ou2cl result, bnt  it is 
most likely that  such xvould be the case. 

Of the  work here reported, samples from State Farm, Brazos bottom 
deposit from the river, College clay, Forney, Kaufrnan county, 
harnmock soil from Bell county, uplancl soil from Colmesneil, Wichita 
and Abilene soils, JIanor soil, Pine Riclge and \'alley soils from Rusk, 
Pecan Gel) soil, and phosphate rock were analyzed by Associate Prof. 
I)uncml Adrim~ce. Aseistant I'rof. P. S. Tilsoil analyzed mmplev of 
black waxy from Bell county, Brazos river deposit, creek hottom boils 
from Tyler count?, IVaxahachie soil, Terrell, Yew Rraunfel~, two 
soils Cherokee county, and " alliali"  oils reported. 
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