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INTRODUCTORY LETTER.

Bog1oN, MAss,, June 9, 1888.

TUnder the provisions of the eighteenth section of the act of March 3, 1879, authorizing the Superintendent of
Census to ¢ employ expérts and special agents to investigate in their economic relations the manufacturing, railroad,
fishing, mining, and other industries of the country?”, it was thought that the cotton culture of the South had a
very strong claim to be considered among the most important subjects of such special investigation: first, because
of the vast contribution made therefrom to the aggregate production of wealth; second, because this crop is so
largely exported, which fact would give the widest possible interest to all information relating to the conditions of
its producmon third, because of the great and almost revolutionary changes in the system of cultivation which
during the past fifteen or twenty years have been in progress throughout the cotton region, making the present a
peculiarly appropriate time for a thorough survey of this industry; fourth, because, while other- sections of the
country afforded many subjects for extended special investigation in the census, cotton culture was the main
interest of a group of eleven or twelve states.

In setting on foot the proposed investigation into the cultivation of cotton the Census Office was peculiarly
fortunate in securing the services, as chief special agent, of Professor Eugene W, Hilgard, now of the University
of California, but for many years a professor in the University of Mississippi, and the head of the geological and
agricultural survey of that state. Besides rare powers of mind and high scientific attainments, coupled with the
advantages derived from long and careful study of the subject-matter of the investigation, Professor Ililgard
possessed the commanding qualification of being the author of that method of soil investigation which, after
protracted debate, has been fully established to the approval of the agricultural chemists of the United States.

It is scarcely a matteér of wonder that so great a work as was undertaken three years ago in this direction
should be found, in the result, somewhat altered from its projected dimensions. In a word, the work, as it is now
gsent fto press, contains vastly more of local and particular descriptions of the cotton lands of the South and
somewhat less of general discussion and of historical and comparative matter than was first contemplated, This
has been due to an increasing sense of the importance of the former element of the report, and also to the failure of
the chief special agent to obtain all the assistance which was anticipated, and to the consequent necessity imposed
upon him of doing with bis own hands much of the local work. This, combined with the effects of grave and
persistent ill-health, has caused Professor Hilgard to abridge that general discussion of the cotton-growing
industry in the past as well as in the present, in other countries as well as in the United States, which formed so
prominent a feature of the original plan.

No words could exaggerate the sense I have of the zeal, intelligence, and spirit of devotion with Whlch this
work has been pursued by Professor Hilgard under the gravest disadvantages, His regretted failure to obtain
the sérvices of collaboratewrs in certain important cotton states has been in no small degree compensated by his
exceptional good fortune in secumng the assistance of Dr. R. H. Loughridge, first as a reporter upon the great
gtates of Georgia and 'l‘exus, and subsequently as 3 general asmstdnt upon the entire work.

FRANCIS A, WALKER.
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LETTER OF TRANSMITTAL.

UNIVERSITY OF CALIFORNIA, May 31, 1883,

In submitting to the public the series of reports on cotton production the editor deems it not unnecessary to
explain briefly the causes leading to their present form, and particularly to the great predominance of the spem&l
descriptive over the general part.

As originally outlined by ex-Superintendent Walker, the report was to embrace, besides the merely statistical
matter, a measurably complete discussion of cotton production, not only in the United States, but elsewhere, and
in the past as well as in the present, ¢ the results themselves being used to indicate the probable movement in the
immediate future. In a word, the figures of the returns should be set into a philosophical discussion of the subject-
matter to which they relate. In regard to the cotton of the South, the field of actual culture should bLe defined, and
within that field the soils treated of, as far as possible, mapped, the methods of culture discussed, the labor system
deseribed, and the American cotton botanically considered and compared as to its adaptations to the uses of the
manufacturer with the cotton of other countries. So far as might be, it would De agreeable to the general plan
that the discussion should outrun the field of actual present cultivation and take up the question as to the regions
of the United States to which the culture might profitably be extended. Historical matter might be introduced to
the extent that should appear desirable. Previous official reports and the literature of the subject could be brought
under contribution, though the work should in the main consist of fresh, original matter.”

Although feeling considerable hesitation in regard to his physical ability to earry out this programme suceessfully
from his distant point of location, the writer, upon finding several gentlemen prominently identified with the
agricultural interests of their respective states willing to lend their aid in the premises, finally accepted the general
charge of the work, including the elaboration of such portions as might not find other hands,

In pursuance of this general arrangement, the several states were placed in charge of the following gentlemen:
North Oarolina, Professor W. C. Kerr, state geologist and member of the board of agriculture; Teunessee, Professor
James M, Safford, professor of geology at Vanderbilt University, Nashville, and state geologist; Sounth Carolina,
Major Harry Hammond, of Beech Island, formerly of the State University of Georgia, and prominently identified
with agricultural progress in his state; Alabama, Professor Bugene A. Smith, professor of chemistry and geology
in the University of Alabama, and state geologist. The latter also took charge of the state of Florida, while
Professors Safford and Kerr added to their respective states such portions of the contiguous states of Kentueky
and Virginia, respectively, as could be considered cotton-producing. Georgia was placed in charge of Dr. R. H.
Loughridge, formerly assistant in the Georgia geological survey, and thoroughly familiar with that state; and he
was also charged with a rapid exploration of the state of Texas, of which he had long been a resident, as well as of
the Indian territory, in which his boyhood was spent. Subsequently, the elaboration of & description of the state
of Arkansas, from the feports of Dr. David Dale Owen and other sources, and likewise of the cotton-growing part of
Missouri, also fell to him. In all cages the materials furnished by the geological surveys of the states were first
utilized, and the existing gaps filled, so far as means would allow, b); exploration, and essen‘ually by the further
analysis of representative soils, mostly carried out in the laboratory of the University of Alabama. Numerous
samples of cotton were also obtained, and the measurements of their respective dimensions, strength, ete., were
undertaken by Professor J. M. Ordway, of the Massachusetts Institute of Teehnology. The results of this part of
the investigation will be found tabulated in the following pages..
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vi "~ LETTER OF TRANSMITTAL

The writer originally hoped to restrict his own state work to Mississippi, of which state he was geologist for a
number of years; but in the course of time Louisiana and California were added to his share, from the difficulty |
of finding other persons qualified by previous acquaintance with these states. This cumulation of special work upon
his hands, added to that of general supervision and regular professional duties, must be held accountable for the
deviation from the original plan in cutting short to an unfortunate extent the general and, in some respects, most
important portion of this report. Moreover, as the gnswered schedules came in, it was found that they contained
a large amount of information regarding the agricultural features and capacities of the cotton states such as is
needed by immigrants and investors, yet cannot be found in a connected and authentic form in any publications
now extant. It was then concluded to add to the more general description of each state brief descriptions of each
of its counties, with such abstracts from the schedule reports as might add to the practical interest. Had it been
foreseen how great an increase of labor was involved in this expansion of the original plan the decision might have
been against it. But it is believed that if the consequent abridgment of the general part hias somewhat diminished
the interest of this volume for those directly concerned in the world’s cotton trade and production, as well as for
the general student, its direct value to the states concerned, and to those who are to seek their homes and fortunes in
their inviting climates, has been materially increased. The general discussion can reach those interested through the
columns of the periodical press, while the facts wanted by the intending settler can ordinarily be ascertained by him
only through personal observation or through the reports of interested parties, mostly very vague as regards the
natural features, while profuse in examples of individual cases of well-doing, and in business advertisements. The
latter feature is of course rigorously excluded from the contents of this volume ; and however desirable it might have
been to go somewhat beyond the mere statement of the means of communication and give some data regarding the
chief towns, the rapid mutability of such matters in the United States, and the difficulty of avoiding ex parte
statements and invidious comparisons, with their train of wounded sensibilities, rendered such additions clearly
inexpedient. It should therefore be distinctly understood that this omission is intentional and general, and that
the descriptions are intended to include only such matter as in the nature of the case is immutable or subject to
slow change only, such as the natural features and the predominance of industries or industrial practice that have
been found adapted to them.

It is not elaimed, nor under the circumstances can it be reasonably expected, that mistakes have been entirely
avoided and no important omissions made. The time and means at command were wholly inadequate for a worlk
making such claims. But it is believed thatin using'the utmost diligence to secure the assistance and co-operation
of the men whose life study has been given to the objects in view, and whose past or present official position has
enabled them to gain the most comprehensive view of the natural and industrial features of their respective states,
it has been possible to bring within this volume a larger foundation of solid and well-digested facts than could have
been obtained by any of the ordinary methods of transient commissions or traveling observers, with their almost
inevitable sequence of superficial observations and hasty generalizations and conclusions. If the merits as well as
the faults of the work shall result in a fuller appreciation by the state and federal governments, as well as by the
publie, of the benefits to be derived from a closer attention to the study and intelligent as well as intelligible
description of the agricultural teatures and j)eculiarities of the several portions of the United States, the object of
our sontewhat arduouns labors will have been attained. Itis but barejustice to say that these have been matérially
lightened by the uniform and appreciative courtesy and helpfulness of ex-Superintendent Walker, under whose
administration the bulk of the work was done, -

EUGENE W, HILGARD,
-Ohief Special Agent.




PART I.

STATISTICS AND GENERAL DISCUSSION
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COTTON PRODUCTION IN THE UNITED STATES.
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STATISTICS AND GENERAL DISCUSSION.

REVIEW OF THE GENERAL SOIL MAP OF THE COTTON STATES.

. [Tt was intended to present under this head a general review and summary of the agricultumi features and statistics of cotton
produgtion in the southern states, but the necessary closing of the census work at a fixed date precludes any extended comments. ]

This map represents, so far as the smallness of the scale will permit, the chief soil regions of the cotton-growing
states in thirteen colors, most of which are made to represent several distinet features, belonging, however, to
districts so widely separated that no confusion can arise from this joint use, the meanings of which are indicated in
the legend. (@) Since differences of soil necessarily find their expression in the vegetation covering the ground, the
dlesignations of the regions are largely based upon the characteristics in regard to tree growth.

It is apparent at o glance that in the coastward portion of the cotton states the agricultural divisions (Nos. 28,
26, 24, 23, 4) form, roughly speaking, belts more or less conforming or parallel to the preseut coast-line, while
inland they are measurably governed. on the east by the location and trend of the Alleghany range (Nos. 1, 3, 8),
and farther west by the great northward prolongation of the Gulf of Mexico that existed at the end of the
Cretaceous period, and was gradually filled up nearly to the present shore-line during the succeeding Tertiary
period (Nos. 17, 14, 16, 18, 27). In the axis of this great’embayment, which bad its head near Cairo, Illinois, lies
the alluvial plain of the Mississippi river, bordered and underlaid mostly by early Quaternary deposits Iying in &
Tertiary trough several hundred feet in depth. The greater paxt of Texas belongs to the western portion of the
ancient embayment, and we find there, only in inverted order (as regards cast and west), the same or corresponding
formations and soils as those met with east of the Mississippi river in traveling toward the southern end of the
Appalachian region; that is, we pass first from the recent to the older alluviwm, consisting largely of heavy
calcareous or ¢ praivie” soils; thence again across calcareous black prairies derived from the Tertiary formations
(18) to a broader belt of Cretaceous black prairies (17 ), which in their turn are followed, in part at least, by black
ealearcous prairie soils, derived from .the Carboniferous limestones. Between these several prairie belts there
intervene east of the Mississippi more or less of sandy or loam uplands, not of prominently calcareous character
(16, 23), while in Texas the prairies corresponding to the four ages of limestones mostly adjoin each other directly.

It thus appears that, from the Chattahoochee west to the Nueces river of Toxas, calcareous soils are widely
prevalent; and the parallel map of intensity of cotton production shows a marked increase of the cotton enlture
whenever one of these calcareous belts is reached.

East of the Ohattahoochee, and northeastward to the James, few prominently calcareous soil areas are meb
with, and all such arerather local and of small extent. The soils here, being derived from the eastern slope of the
Alleghanies, are prevalently of a light siliceous character, and below the break of the highlands into the coast
plains (or what is popularly known as ¢ the falls of the rivers”) they are but rarely influenced by tlie underlying
Tertiary marls, They are mostly what, in awide application of the term, might be termed t alluvial ? soils, chiefly
of early Quaternary origin; and, aside from the narrow live-oak belt” of the immediate coast, the long-leaf pine
is their characteristic tree. This pine, as analysis shows, is everywhere an indication of soils poor in Yime; and
experience shows that until the use of fertilizers becomes part of the agricultural system only the bottom lands of a
long-leaf pine area are usnally utilized for cotton production. Hence the great pine Dbelts of the Gulf coast produce
but very little cotton, while on the Atlantic border, with the nse of fertilizers, the culture is more extended.

a Qwing to the failure of the printer to furnish proof-sheets of the mayp before striking off the edition, thefollowing erratum requires
noiice: .
The region along the Rio Grande river in Texas should have the same color as the coast and southern prairie region No. 19, on the
aast of tho * Desert”, k

Discrepancies are apparent in some instances between this peneral map and the several state maps, which are in part due o
differences in depth of golor, and in part to the fuct that changes were made in some of the state maps Dby their authors after the entixe
edition of this general map was printed. The most apparent among these oceur in North Carolina, where the aend-hills region (of the
general map) have in the state map heen merged into the oak uplands or metamorphie region; and the region of long-leaf pine hills, which

i8 very prominent here, is there narrowed down and shows {ts limits more in detail and with a different shade of color.
' 3
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4 COTTON‘ PRODUCTION IN THE UNITED STATES,

Inland the proportion of lime in the soils usually increases, and correspondingly the long-leaf pine gradually
gives way to the short-leaf speecies and an inereasing proportion of oaks and hickories, until finally the latter alone
oceupy the ground. With local modifications, this order of things holds good pretty generally from Virginia to eastern
Lonisiana, but by far most strikingly so in the Gulf states east of the Mississippi. In the bottom plain of the latter,
near the line between Arkansas and Louisiana, we find the maximum of cotton production on natural soils (see

page 14) on the highly calcareous and otherwise also profusely fertile “ buckshot” soils of the great valley, with
which only some of those of Red River bottom can dispute precedence. Under their influence cotton culture is
carried far into Missouri, while in the hill country to the eastward and westward, in Kentucky and in northwestern
Arkansas, it forms but @ subordinate feature. In Texas again the Tertiary and Cretaceous prairie regions (Nos.
16 and 17) produce the bulk of upland cotton, while in the coast prairie region the river bottoms are aimost alone
employed in its produetion thus far; and westward of the Cretaceous prairie region, where the rainfall becomes
more scanty, it has not yet had time to establish itself on a permanent footing, save locally.

While natural advantages thus clearly point to the Mississippi valley and regions immediately adjacent as the
natural and future center of cotton production in the United States, it is interesting to notice to how great an extent
these advantages are at present balanced by a more rational, thorough, and systematic culture of the less fertile
soils of the Atlantic cofiton states. The following table shows the total prodnction of the several soil regions
given on the map, as well as the partial production of each in the Atlantic cotton states on the one hand, and of
the states west of the Chattahoochee on the other, The figures are, of course, only approximate, being based upon
the returns by counties, which very often embrace within their areas small sections of other regions outside of the
chief region to which each eounty is referred:

'

TaBLE L—APPROXIMATE AREA AND COTTON PRODUCTION OF EACH OF THE AGRIOCULTURAL
REGIONS OF THE COTTON-PRODUCING STATES.

' COTTON PRODUCTION,
i | A Simat 1 Seed-ccﬁo{P. lproduct-
Agricnltural regions, ;Ef g d aren. ® j Atlantt Mississippi per acre.
Total. 4§ “uia tes.c valley and ! e ' Averago
: Gulf states. . Claimed for . yield for -
! & fresh land. BT
— ! — -
Square miles.] ,Bales. Bales. Bales, { T'ounds. | Pounds.
A1 DU 710, 265 5,756,350 | 1,601,170 | - 8,954,180 |o...cceiin 567
Metamorphio Tegion «eueee it nc i crrcmararrtss s rare s iae s s anes 606, 605 957, 720 886,435 71,285 500-800 | 498
Siliccous and mountain lands 22,770 25,500 !.eennemarannan 25, 500 600-800 408
Sand- and red-hills TEZIOM. cereseneenenmarnmasnnas 6, 660 53,355 53,855 {oeen.en. S 300-500 501
Gray-silt prairies of Arkansss 1, 635 7,180 {lucereanennnn,s 27,189 1, 000 855 °
Central basin 0Ff TenneBSeB ..ooevviiescesvernoannommnn e srrsesssaressrmennmnnnns 5,450 48,778 |leveeenacannnns 48,778 1, 000 570
Valley lands of east ‘Tennessee, northwestorn Georgin, and Alabama «...vvvnn... 16, 840 90, 855 53, 236 800-1, 000 | 600
Red-loam region of ATKANSNG .ornvy ireien i cie i e ritien s cire e an 18, 520 144, 864 144, 864 1,000 | 828
Pontotoc ridge of Mississippl...oooiiii i i e 590 23, 768 23,768 | 1,000-1, 600 ; 555
Red-loam region of northwestern Texas . 27, 000 10,931 10, 931 500-800 860
Vallay of the Tennessee. ...oveeeiiiresineessaceracnrrccstetrrcaeaenannaerans 5, 080 94,067 94,067 | 1,600-1, 500 471
5
" Oak and short-leaf pine uplands. ............cooiins P 87,100 044,517 044, 517 500-1, 000 | 612
Black PrAtTie TOZION. +ovuvenememenoe esnasneeeens moncncaoeas eamnennn . 30,225 768, 552 758, 552 800-1, 000 | 456
Coast prairies of Taxm and Louismna ................................ .. 51,135 134, 269 136, 269 600~1, 000 586
Brown-loam table-lands, bluff region, and cane hills... 13, 950 558,232 558,232 | 1,000-1, 200 684
Magnesian limestone lands of Arkangas and Missonri 12, 480 40, 758 49, 758 | 1, 000-1, 200! 798
#
Oxk, hickory, and long-leaf pine uplands. ..o cveeveer cnvccuemecsmacncicanrnoranes 52, 980 908, 858 658, 501 249, 852 400700 | 486
Long-leaf pino Rills «eeceennvnneuaeeoann. . 74,478 100, 717 77,213 23, 504 400-600 872
Pine flats, savannas, and coast Jands . 48,499 79, 850 79, 056 794 500-1, 000 548
- Migsisaippi river alluvial lands ... .. . PN 20, 467 816,068 |].<vvvnncioana: 616,063 | 1, 500-2, 000 1,068
Other allovial 1and8. . cocimnivrrnniencviannl P S RPN B, 657 104, 831 f|am-aeeenannaan 104,981 | 1, 500-2, 000 788
Indian territory 3,400 17, 000 1, §00-1, 800 969
MarshIands. ..oocvne i s P . 837 Lo R PR Rl B
Flatwoods of Mississippl, Alabama, and Tennessee (&) . ccreeiiee.n.. emeerieeana, PET N EORRORS | PN O SOOI RO
G YPSUM PORION OF TOXAB. wvineeninarannssamennessebrse e ionmmnnnnanenrnnnsennnnean 17,490 |...... N, U NS IR U
Llano Estacado of Texas....ccccccueesueeiemncicereeanmncnnn weenaann ereas 03,027 | -evennaiinean l ........................................

a A marrow belt, and its cotton production not separately ascertained.
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STATISTICS AND GENERAL DISCUSSION.

TABLE IL—TOTAT POPULATION, TILLED LAND, COTTON PRODUCTION, AND AVERAGE PRODUCT
. PER ACRE FOR THE UNITED STATES,

POPULATION. TILLED LAND, COTTON PRODUCTION. g%

- e

Total A;L’Bf{’: E 2_‘?: ‘g.-‘ 'g g Average pl.‘(fduct DO} motal in tons. B :

N . | Tapa [areapvex . = é 25 nere, | B
States in the order| .. | which ! e | AlEs o — ‘ : =
of cotton produe- cotton is| CL_otal. ‘White. [Colored Acres. | $ & 2| 85 | Acres. | Bales. |~ 8 2| I &, (558
tiom. planted. ] § g 5] ,»_45 55’ ER . | =% |EEE
5 [SE 58 B8l Fe T2 3|3 E | 3 |ER4

& A R I AR A &
1
2 3 4 5 [ 7 K ) 10 1 127 13 JE NI SN U - 19
Sq. mis, . Lbs.| Lbs. [Lbs.Lbs, i

Total v.nvnu. 005,305 | 547,065 16,807,316 11,022,857 |5,784,450 |70,496,877 | 18.72 | 88} 18.21 (14,480,010 5,755,350 [....| 0.39| 507189378 ‘!1,383,849 2,770,417 100, 0B
Mississippi.......| 46,340 46,340 1,131,507 479,308 652,109 | 4,924,030 [ 16.60 | 100§ 42,77 | 2,106,215 968,111 | 7, 0.46, 657|219 4.’18? 298,739 | 457,478} 16.73
Georgif. . caveenau. 58,080 | a57.680] 1,542,180 816,006 | 725,274 § 7,000,202 | 20.37 (180§ 34.03 | 2,017,138 | 814,441 | 18| 0.31| 4dd (1489200, 103,420 . 380,558 | 14,15
Texas .cceeameenn. 202,200 | 0108,000 § 1,591,740 || 1,107,287 | 304,512 { 7,028,530 | 4.54 | 29[ 28,50 | 2,176,485 {¢ 805,284 | 11| 0.37! 555185 370: 201,821 1 402,042 13,68
Alabama ......... 51,540 51,540 § 1,262,605 |, 602,185| 000,320 6,134,198 | 18.60 (119] 37.90 | ¥,330,086 | 000,654 | 14| 0.30; 420 !143/286} 160,168, 332,336 § 12.16
Arkansas.. .o 53,045] 53,045} 802,625 591,581 | 210,904 ] 8,431,000 | 10.11 | 63)80.31 | 1,042,076 [¢608,256 | 4| 0.58; 831|277 554} 152,064 © 804,128 10.57
South Carolina....| 30,170f 30,170 095,577 801,105 | 604,472 | 3,736,000 | 10.35 ;124 30,52 | 1,364,240 | 522,548 12| 0,88| 546 182(364| 124,105 248,210} 9.08
Louisiana... .1 45,420 | 87,820 930,940 464,954 | 484,902 2,507,935 | 8.08 | 55]34.48| 864,787 508,500 | 3| 0.50| &40 |280[560| 120,785, 241,570| 8.84
North Carolina ...| 48,580 | ¢42,880| 1,300,750 867,242 { 532,608 5,026,087 | 10,00 [ 1223 16,07 | 803,153 | 380,508 O] 044 | 621]2071414] 92,520 155,088 | 6.97
Tennessee . 41,750 | F37,750 | 1,542,350 || 1,138,831 403,528 7,700,041 | 28.82 | 184} 9.38} 722,562 830,62L{ 7, 0.461 65112171434 ’2'8,522<1 157,044 5.74
Florida .. 54,240 | g47,840) 200,498 142,005 | 126,868 887,472 2,50 | 16]27.67 | 245,595| 54,997 15 0.22| 818 (106212 12,002! 26,9021 0,96
Missonri. 68,785 | 15,000 | 2,168,380 [} 2,022,820 | 145,554 §13,203,756 { 80,02 | 192[20.24 32,116 | 20,318 2] 0.63] 000300600 5,070 10,168] 0.35
Virginia ... .1 40,125 4,000 | 1,512,505 880,858 | 631,707 { 7,858,030 | 28.65 | 183 | 10.61 45,0401 19,593 0] 044 62110207414 4,654 9,308} 0.3%
Indian territory ..| 04,000 20000 ... 0ens N | PP R R FUURN O, 36,000 f 17,0000 6 0.49, 699238466 4,037 8,075] 0.30
Kentuoky ........ 40,000 ( 18,000 § 1,048,600 |} 1,377,179 271,511} 8,367,010 | 32,60 | 209}%0.08 2,667 L367( 5; 0.51| 729243486 25 8501 0.02
California ()...... 155,980 |, .avennnn 864,004 767,181 (. cavennn, 6,000,102 | 6.62] 42 ....:. 7875 42050 11 070 1,125,375 750 70 140)..-%--

o Omitting counties north of the Blue Ridge.

b Omitting western Toxaas,
¢ 500-pound bales,
d Omitting marsh lands.

¢ Omitting the mountain division.
J Omitting Unaln and Conmberland region.

g Omitting Tverglades.

k Of tilled land in the cotton region.

% This stiate is not included in the general summary.

J These do nof represent the acreage or number of bales actually produced
in the state, but from one locality only, The enumeration schedules
gent to this state did not include cotton.

TaBLE IIL—COUNTIES IN EACH STATE HAVING THE HIGHEST COTTON PRODUCTION.

T

COUNTIES HAVING HIGHEST TOTAL PRODUCTION,

COUNTIKS HAVING HIGHEST PRODUCT PER ACRE. (g)

p]
-§ & 2o 56 8 o g
=] : =3 g = as =1 E
N . K i i :

> < Ba

States in the order of average ’ Pio | Cotbon |Bales, 476 A% 2 g | Cotton )

product per acre, € &E Name k] § .| acrengo. | b, k! Name. H.S g acreage. Brles. - :

2o ok 88 &2 =5

s§ EEE g8 - =4

= § = & 5] g = 29

< & a8

1 ' 2 3 4 § 6 7 8 L} 10 11
California () .veenn . crenenen veams|  0.70 || Moroed....o.annes ceenan teanur 376 206 0.79 || Merced .eoevvn...- rrane 1 375 205 0.79
Missouri....... weadaeanaeaaan 0,88 || Dankin .coovenioan.a.. 2 11,100 7,861 0.80 || Pemiscot,..... [P 3 8,787 2,848 0.75
Lowlsiana e e e insnersenerannnas o 0.59 |, Tensas......... e a. 2 50, 535 41,850 0.83 || East Carroll 2 40,167 38,160 0.95
ATKADBAS. - v eraerraaaasnnnrans 0,58 || Jefforson......cens 4 45, 426 34, 588 0.76 |} Chicot..... 3 26, 041 25,338 0. 94
Kentucky...... ememamedaeaeaaaa 0.51 || Graves........ 4 a9 417 0.48 | Ilickman.. 3 451 26& | - 0.56
L ONNERB08. o v eaneesnsnnsen vaanan 0.406 {| Shelby.... ] 02, 620 44, 388 0.50 | Lake... 28 3,240 2,412 0.74
Mississippl .ovvieiins veiannin 0.46 | Washington. 2 63, 400 54,873 0.87 || Tssaquona. .. 22 18,293 16,150 0.88
North Carolina.. 0,44 || Wake....... 7 59, 916 30, 115 0.50 || Brunawick ... 61 385 244 0. 08
Virginia 0.44 || Southathipton . 8 11, 500 B, 200 0.45 || Greenville.. 2 8, 500 4,100 0,48
TOXAB wouvernenenn PP .| 0.87 || Fayette. 33 58, 353 24, 760 0.42 || Bowio....... 414 11,505 7,058 0. 69
South Caroling............ s 0.38 18 93, 787 85,804 | 0.88 || Marlborough 10| 41,251 43,785 0, 58
(17434145 vevenen 081 54 87,859 20,172 | 0.83 || Polk.. 41 18,774 8,126 0.48
Alabama............ eeanenennna, ©0.80 45 | 115,631 33,584.; 0.20 || Baldwin.. 62 1,884 638 0. 46
Flordda. cuvvunennnnn. e iaanan 0,22 || Jefferson.......oconneen. 4 87, 500 10, 368 0.28 | Tovy.ovuusnonnnan ceenene 10 3,665 1,251 0.34
a Omitting those counties whose production is less tham 100 bales, except in the case of Californie,
b Merced was the only aounty in California producing cotton during the census year. 1
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6 COTTON PRODUCTION IN THE UNITED STATES.

It should be kept in mind that in the case of the cotton crop the data collected by the enumerators during
June, 1880, necessarily refer to the cotton crop of 1879, at least so far as the product is concerned. It may be
questioned whether the same is in all cases true (as should have been the case) of the acreage reported ; for, unless
specially admonished by the enumerators, the producers would be very likely to give them the acreage of 1880,
which would be most readily present to their minds, Since the acreage of 1880 was doubtless greater than that of
the preceding year, this error would tend to depress the calculated average production per acre to some extent.

In Table II the cotton-producing states are arranged, in the order of their rank, according to total production
in 1879. The first column gives the state areas; the second the approximate areas of each state over which
cotton is planted; the three following the population of these states, divided according to color, as bearing upon
the question so much and contradictorily discussed as to “ who produces the cotton?. The next group of three
columns gives the number of acres of tilled land, the percentage of these as referred to the total areas, and the
number of acres tilled per square mile. Oolumns 9 to 19 give details of production; No. 9, the percentage of
tilled land devoted to cotton culture; 10, the corresponding number of acres in cotton; 11, the number of bales
produced ; 12, the number indicating the rank of each state among the fifteen as to the average product per acre ;
13, the fraction of a bale (of 475 pounds) produced per acre; 14, the corresponding product in pounds of seed-
cotton; 15 and 16, the cmresponding amounts in pounds of lint and cottonseed, (a) respectively, Columns 17
and 18 give the totals in tons of 2,000 pounds of lint and cottonseed produced and 19 gives the respective
percentages contributed by each state to the grand total.

From the reports received in answer to schedules sent, as well as from statements received from the -prominent
cotton-shipping ports, it appears that, outside of Texas, Arkansas, and Missouri, the average weight of the “bale”
may be'assumed to have been 475 pounds in 1879. Upon this basis, and upon the commonly-accepted average
proportion of one part of lint to two of seed in the “seed-cotton? as it comes from the field, are based the data
given in columns 14 to19. Inthe case of other states, the number of bales given is that reported by the enumerators;
but as their average weight was about 500 pounds, this figure has served as the basis of all others concerning these
states,

In Table IIT the states are arranged iu the order of rank according to average product per acre, as given in
column 12, Table II. In the ten columns following are given the names, acreage in cotton, total production in bales,
and average product per acre of the ¢ banner counties” of each state, considered, first, in relation to total production,
and then in respect to highest product per acre. The rank of counties according to the first point of view is, of
course, largely accidental, on account of their unequal areas; yet it is the one most commonly looked to by the
producers. The figures under the second head, however, are of the greatest intrinsic significance, the last colamn
showing irrefragably the effect of the fertility of the soil, of intelligent culture, or of both combined.

SUMMARY DISCUSSION OF COTTON PRODUCTION IN THE UNITED STATES.

The accompanying map, compiled from the several state maps (which may be found in the respective state
reports), gives a general view of the regions of varying intensities of cotton acreage as compared with the total
land area throughout the cotton states.

The regions of high percentage devoted to cotton (10 to 20 per cent. of the total area) are confined almost
exclusively to the central portions of Mississippi, Alabama, and Georgia, the cotton acreage averaging above 65
acres per square mile within the respective areas. Small patches (representing counties) of the same occur in
North Carolina, Tennessee, and Texas,

Regions of maximum intensity of cotton culture above 20 pér cent. of the total area form two prominent
belts (shown Dy the deepest shade of color), one lying along the Mississippi river within the alluvial region, while
the other embraces the black praivie region from northeastern Mississippi, southeastward nearly through the central -
portion of Alabama. The cotton acreage within these belts averages 130 acres per square mile, and upon them was
produced in 1379 about 753,550 bales of cotton. A penumbral region of very sparse culture is seeh almost to
surround, both inland zmd along the coast, the cotton-producing portlon of the states, while outlying areas
(representing isolated counties) occur in Kentucky

A comparison of the total population of the states of the cotton belt proper, from North and South Carolina to-
Texas, shows in all but two cases an approximation to the proportion of one bale for every two inhabitants. These
exceptional states are Mississippi and Arkansas, in which the ratio is from two-thirds to over three-fourths of a bale

. per head. No obvious relation between the total production and the number, or the ratio to the total number of
the colored population, is discernible in the footings by states. Such a relation, however, can' be shown in the
detailed discussion of the agricultural subdivisions of each state.

I now proceed to discuss the deternining causes of the position oecupied by each of the states in the column
of total production (No. 11 of Table II), as well as in that showing average product per acre (No. 1 of Table III).

a I venture upon the innovation of spelling * cottonseed ” as one word, as is done in the case of flaxseed or linseed, moonseed, ete.,
in order to obviate the oceurrence of such grammatical monstrosities as “ cotton seed oil cake meal”, and similatly constituted expressions
that can hardly be avoided unless sueh a change is made. Iu the above case, ‘ cottonseed-oilcake meal” will be understood at a glance.
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STATISTICS AND GENERAL DISCUSSION. 7

1—THE COTTON STATES PROPER.

Mississippi stands first in total production, while sixth in population, among the cotton states, thus bringing up
its produet to 0.85, or over eight-tenths of a bale per capite. At first blush, in view of the great fertility and large
area of the Mississippi (“ Yazoo”) bottom within the limits of the state, the inference would be that the high
position of the state’s produetion is due to these fertile lowlands; but a detailed discussion of the areas of production
shows that a little over one-fourth (25.54per cent.) only of the cotton produet of the state comes from the Yazoo
bottom, while over one-half of the whole is produced in what might be termed the first-class uplands, viz, the table-
land belt bordering the Mississippi bluff and the two prairie belts. The remaining one-fourth is grown scatteringly
over the sandy uplands, bearing more or less of the long- and short-leaf pine,that form about one-half the area of
the state.

It thuns appears that the high production of Mississippi is duae to the fact that quite one-half of its territory is
oceapied by soils of exceptional fertility, coupled with the circumstance that cotton culture is the one pursuit to
which the population devotes itself.

Table IIT, columns 5 and 11, shows that Washington county, fronting on the Mississippi river and extending
east to the Yazoo river, is the county of the state, as well as of the United States, having the largest total
production, but the adjoining county of Issaquena exceeds Washington by 1 per cent. in product per acre,
having 0.87 of a bale, or 413 pounds of lint, equal to 1,239 pounds of seed-cotton per acre. Issagquena stands third -
in this respect in the United States, Bast Carroll, Louisiana, and Chicot county, Arkansas, ranking above it. Tven
with the imperfect tillage and incomplete picking of the crop now prevailing in the Yazoo bottom the present
average product per acre is over three-quarters of a bale; and,estimating the lands reclaimable by simple exclusion
of the Mississippi overflows at only three millions of acres, the annual production could thus readily Le raised
to 2,250,000 bales in the Yazoo bottom alone without any change in the methods of culture. With improved
cultivation the production could easily be brought up to 5,000,000 bales; and thus, with a similar improvement in
the culture of the uplands, it is evident that the state of Mississippi alone could produce the entire Crop now
grown in the United States. (a) _

Georgia stands second in total production, but examination shows that the canses which place the state so near
to the highest in position are widely different from those obtaining in Mississippi. With half a million more
inhabitants than Mississippi, the cotton product of Georgia is a little over half a bale (0.53) per capita, and the
average product per acre is but two-thirds of that of Mississippi (0.31 to 0.46). A detailed examination of the soils
of Georgia shows that her area of what in Mississippi are considered first- and second-class soils is very limited—
far more so than is the case in the neighboring state of Alabama; yet Georgia stands slightly ahead of Alabama
in the average cotton product per acre, and is only a trifle behind in production per eapita (0.53 to 0.55). In other
words, the high position of Georgia is due, not to natural advantages, but to better cultivation of the soil, the use
of fertilizers, and the thrift of an industrious population. Reports also show a considerable extension of the arca
of cotton culture to and even beyond the Blue Ridge. ‘

The geographical position of Alabama between the states standing at the head of the list gives double interest
to the question regarding the causes of her position in the same, which would be the third place but for the enormous
area of Texas, where the sparse population has thus far picked the best lands. Alubama is & newer state than
Georgia, and there reach into it from Mississippi the two belts of riel prairie lands which terminate short of the
Chattahoochee. Northern Alabama is almost identical in its agricultural features with northern Georgia, and we
should therefore expect to find a much more marked difference in favor of Alabama than is shown in the figures
quoted. The inference seems irresistible that, while Mississippi is still partly within the period of the first
flush of fertility and Georgia has reached the stage when the use of fertilizers is renovating her fields, the soils of
Alabama have passed the first stage, and her population has not yet realized the necessity of sustaining the soil’s
powers by fertilization. . ‘

Cotton culture in Floride is chiefly confined to that part of the state lying adjacent to Georgia. This is
mostly pine land, and is cultivated without manure; hence the low product of less than a guarter of a bale per
acre. Notwithstanding this, there has been.a respectable increase in production since 187 0, though not so large as
that of the population ; a circumstancedoubtless due to the prominent position which the culture of tropieal fruits
has assumed during the past decade, and to which most of the new-comers have given their attention, No cotton
is returned from that portion of the state lying south of Tampa bay, and but little from the coasts, as well as from
the extreme western part. The cotton-growing counties show an average product of 0.26, or a little ovar a quarter
of a bale per inhabitant. A considerable proportion (15,532 bales, or 28.2 per cent.) of this produet is long-staple
or sea-island cotton, of which the state produces nearly the entire supply at present. It should be kept in mind
that the bales of long-staple cotton have an average weight of 350 pounds only, and that the proportion of lint to
seed is reckoned as one to three, instead of one to two, ag in the uplands cotton.

Tennessce presents the striking fact of a total production of less than half of that of Alabama, but with an
average product per acre onc-half greater, equal even to that of Mississippi. The cause of this state of things

a 8o far from being an overestimate, the above statement does not adequately state the possibilities within reach of careful enltuve,
Fully 1,000 pounds of lint has repeatedly been picked off an acre of the ¢ buckshot” soil of the Yazoo bottom. ‘



8 ' COTTON PRODUCTION IN THE UNITED STATES.

becomes apparent when we cireuwseribe the regions of production in accordance with the natural divisions of the
state. Itthen appearsthat the portion of Tennesses lying east of the ¢ central basin?, (¢) from the eastern highland
rim totheline of North Carolina, and comprising about one-third of the areaof thestate, producesonly about 1 per cent.
of the total amount of cotton, while 84 per cent. of this total is prodnced in the country lying between the Tennessce
and Mississippi rivers, on the extreme west. More than this, within this region the average production per
inhabitant is 0.57 of a bale and a little less (0.47 of a bale) per acre, while the average for the entire state per
inhabitant is only 0.21 of a bale. Again, of the above 84 per cent., 70 belongs to the two tiers of counties lying
nearest to the Mississippi river. Of these only a small portion is bottom nd of the Mississippi river, the greater
part by far being gently rolling uplands (* table-Jands”), such as form also a large body in northwestern Mississippi,
and extend, gradually narrowing, as far south as Baton Rouge, Louisiana.

It thus appears that the cotton production of Tennessee is concentrated upon a comparatively small area of
highly productive lands, the rest being devoted preferably to grain, grasses, tobacco, and other industries, to which
the soils and climates are more specially adapted; while in the other cotton-growing states cotton is very generally
grown as a matter of course, regardiess of other cultures, of which the partial pursuit, at least, would in the end be
more profitable than exclusive cotton-planting.

Arkansas produces its 608,000 bales (in round numbers) on somewhat over a million of acres, making the average
product per acre 0.58 (slightly lower than that of Louisiana) and the average per inhabitant 0.76 of a bale. A
cursory examination shows that by tar the greater portion of the cotton prodnced comes from the eastern and
southern portions of the state, which contain a large proportion of bottom lands, while in the extreme northern
and northwestern counties but little cotton is grown. The form of the returns makes it difficult to segregate the
production of the uplands and lowlands in this ease; but the product per acre of the bottom county of Chicot stands
second to the highest on the list, and it is safe to assume that, on detailed discussion, the average production of
uplands and lowlands will be found, respectively, to be about the same as in Louisiana. In both states alike the
use of fertilizers in the large-scale production of cotton may be regarded as wholly insignificant in its inflience on
the general result.

In the case of Louisiana, as in that of Tennessee, a considerable portion (about one-fourth) of the state is devoted
mainly to other eultures than that of cotton, the sugar-cane gaining precedence in the lowland country lying south
of the mouth of Red river, in which only about 6 per cent. of' the total amount of cotton is produced, but at the
average rate of 0.80 bale per acre. Nearly the same or a slightly higher average per acre is obtained in the alluvial
lands north and west of the month of Red river, and in the Red river valley itself, The small parish of Bast Carroll,
in the northeastern corner of the state, has the highest average produet per acre of any county in the cotton states
(0.95 of a bale), and stands second in total production within the state. It will be noted that Bast Carroll lies
opposite Issaquena county, Mississippi, and adjoins Chicot county, Arkansas, both representing maxima of product
per acre in their respective states; and there can be no doubt that were the riverward portion of Washington county,
Mississippi, segregated from the less productive interior portion its product per acre (0.87) would equal that of
Issaquena (0.88). We have here apparently the center of maximum cotton production on natural soils ‘in the United
States, and probably in the world,

The average product per acre in the uplands of Louisiana (0.41) is approximately half that of the lowlands; and
as the average for the state is 0.59, it follows that somewhat more than half the acreage in cotton belongs to the
uplands, while the lowlands yield nearly two-thirds of the entire amount. This predominance of lowland cotton
explains the higher average produet per acre in Louisiana as compared with Mississippi, where less than one-third
of the cotton production comes from.the Yazoo bottom lands. Within the cotton-growing region proper the average
production is approximately 0.95 of a bale per inhabitant, but as this fignre excludes the entire population of the
city of New Orleans, so largely interested in cotton, it is not fairly comparable with the proportion existing in other
states., If one-half the population of the cify be taken as mainly interested in cotton, the per capita, proportion
would stand 0.80 bale.

The great state of Texas, while first in population, stands third in the list of total cotton production among the
cotton states. The fact shown by the figures of acreage and total production, viz, that in the average product per
acre (0.37) it stands eleventh in rank, will be a surprise to most persons, and is doubtless in part to be accounted for
as an accident of the season, the year 1879 having been an unusually dry one, and therefore especially unfavorable to
a country having a scanty rainfall, and in which so large a proportion of the staple is grown on upland soils, Among
these the beavy black-prairie soils, so highly produective in favorable seasons, are notoriously the first to suffer from
drought. It is probable that in ordinary seasons the average product per acre in Texas would approach more nearly
that of Missiasippi or South Carolina.

A discussion of the returns shows that 52 per cent. of the cotton product of Texas is grown in the northeastern
portion of the state, north of the thirty-second parallel and east of the ninety-eighth meridian, and that within this
region the production is highest in the counties adjoining Red river, the product averaging 0.54 bale per acre.
Sonth of the thirty-second parallel the average yield is 0.34 bale per acre. The coast counties produce bui
little cotton; inland, between Red river and San Antonio, about 35 per cent. of the total produet is grown on black-

a The * central basin” ineludes the vallays of the Cumberland, Duck, and Elk rivers, with tributaries.
20 ‘ '
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prairie land, the average product per acre on such land being (in 1879) 0.34 bale per acre. A compa.rison of the
" reburns of the present census with those of the preceding one shows that within the last decade the region of cotton
production has extended westward 75 miles. On the south but very little cotton is grown soqﬁh and west of the

Nueces river. ‘ o '
Compared to the area of fertile lands susceptible of cotton culture, the present cotton acreage of Texas is

" almost insignificant.

The cases of the two Carolinas with r'espect to cotton production are nearly alike, and may as well be considered
together. Inboth states the average cotton product per acreis high as compared with that of Georgia and Alabama,
and in the case of North Carolina approaches that of Mississippi itself. Without entering into details on the
subject of the distribution of cotton production in these states, it may be broadly stated that the eulture of cotton
is reported to have greatly extended of late, even up the slopes of the Blue Ridge itself. Among the causes leading
to this gratifying result reports received show that the use of fertilizers, and, with it, better methods of culture,
are foremost, In other words, these two members of the original union of thirteen have been the first to place
cotton culture upon a permanent foundation by adopting & system of regular retarns to the soil; and the high produet
per acre, as compared with Georgia and Alabama on the one hand and with Mississippi on the other, exhibits
tellingly the tide-wave advancing westward, the ebb of the first native fertility in Alabama and Tlorida, the rising
tide of restored productiveness in the Carolinas, with Georgia on the westward slope of the wave, on which it is
rising and showing distinctly a higher product per acre in its eastern than in its western portion, where the use of
Tertilizers is much less extended.

2.—PHE BORDER COTTON STATES,

The concentration of cotton culture upon the most fertile lands, already so apparent in Tennessee, becomes
even more so in Missouri, the most northerly region of large-seale cotton production. It appears from Table IIT
that Missouri stands at the head of the listfor cotton product per acre cultivated in that crop, and it seems singular
that this should be the case at the extreme northern limit of cotton culture; but the anomaly disappears when we
locate the area of production, and it becomes apparent that it embraces almost exclusively the highly fertile
lowlands lying at the head of the great ¢ Saint Francis bottom?”, in the southeastern corner of the state. Their
product per acre must therefore be compared with that of others of a similar character, e. ¢., that of the Yazoo
bottom; here, as is partly shown in Table IIT, the average product ranges between 0.80 and 0.88 of a hale per acre,
to offset the 0,66 to 0,75 shown by the Missouri cotton area. Assuming the soils to be similar in average fertility in
either region, the difference is manifestly due to the comparatively short season for the development of the cotton-
plant in the latitude of the Missouri cotton region; and for the same reason cotton is there grown only on those
lands whose high fertility insures the most rapid development. Taking these points into consideration, the product
per acre seems high, owing, perhaps, to careful cultivation by white labor. .

The cotton production of Kentucky 'perta.ins, in the main, to what has been appropriately styled the
‘““penumbral ” region of that industry. The bulk is produced in the counties lying adjacent to western Teunessee
and to the Mississippi river, the latter embracing portions of therich bottom, with an average product per acre of
from 0.48 to 0.56 of a bale. EBastward the cotton is grown in small patehes, mostly for home consumption. Such
small tracts being well cultivated, the product per acre is comparatively high, even so as to reach the average of
the counties bordering on the Mississippi river, doubtless through the use of manure.

In Virginia the cotton-producing region is confined to ten counties lying in the southeastern portion of the
state, adjacent to North Carolina, and corresponding in their surface features and soils to the chief cotton-producing
portion of the latter state. Accordingly the average product per acre of both states is the same, viz, (.44 bale or
621 pounds of seed-cotton., A comparison with the returns of the census of 1870 shows a material increase of area’
as well as of total production of cotton in Virginia within the last ten years, as cotton was then produced in
fifteen counties, with a reported product of 183 bales, as against 19,695 bales now shown from ten counties. The
change indicates a tendency to the concentration of cotton. culture in the southeastern portion of the state.

In the Indian territory the area of cotton production extends as far north as Tahlequah, in the Cherokee nation,
and a few miles north of Muscogee, Creek nation ; but the great bulk of the crop is produced south of the Canadian
river,and in the Red River region from the Arkansas line as far west as Oaddo, on the Missouri, Kansas and Texas
railroad,

In the case of Oulifornia no cotton was reported by the enumerators, but a special examination showed that
cotton was grown during the census year in one locality, viz, on the bottom lands of the Merced river, to"the
extent shown in the table, the yield having been about a 400-pound bale per acre. The staple has at various times,
however, been successfully grown in localities scattered throughout the Sacramento and San J oaquin valleys; but
the limitation of the local market, and the great distance from the centers of manufacture, has thus far restricted
production. = The culture is, however, on the increase, since not only the excellence of the staple, but other natural
causes, more specially referred to in the report on the state, seem to point to it as a promising industry in the future.

In Arizona successful experiments in cotton culture have been made, but not as yet to the extent of marketing
the product. The perennial character which the plant assumes there, a8 well as in southern California, may

ultimately turn the balance in favor of its cultivation.
) °1
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MEASUREMENTS OF COTTON FIBER.

[NorE.—The cotton samples of which measurements have been made were received in response to a circular
sent out by the Census Office, through the special agents in charge of the subject of cotton production in the
several states, to the same persons who had responded to the schedule questions regarding cotton culture. It
was requested that one or several good average bolls should be sent with their seed-cotton still adherent; that the
variety of the cotton should be stated,as well as the kind of soil on which it had been grown; whether manure has
been used, and if so, what kind, and how much ; whether the land was fresh or had been cultivated for some length
of time, ete.

The extent of the response made is shown in the tables. Four hundred and fifty samples were received in
time for the measurements, the proper means and appliances for which were devised by Professor Ordway and used
under his personal supervision. Details regarding these, as well as the difficulties encountered, are given by him
" in the subjoined communication. A brief disenssion of the results is added by the editor.

Tt is to be regretted that, in econsequence of a misunderstanding, the state of Tennessee is but very scantily
represented among the samples examined.—E. W, H.] .

Professor EUGENE W, HILGARD:

DEAR SIR: For making trials of the length of cotton fibers we used at first & microscope with a ‘‘ mechanical
stage”, whose right and left sliding-piece had been graduated and furnished with a vernier, so as to read to
hundredths of a millimeter. The single fiber was spread out straight on a glass slide with the help of a camel’s-hair
pencil wet with water, and it was then covered with another strip of thin glass having an up and down line ruled
in the middle of its lengtl. This cross-line was needed to divide the fiber, so that half of the length could be taken
at & time, as the stage allowed a motion of only about 20 millimeters at once.

It requires patience and practice to straighten the fibers properly, and absolute exactness is hardly attainable.
After acquiring some experience in handling the fibers, the young ladies, who performed most of the work, found -
it possible to make pretty nice determinations by direet measurement with a pair of dividers and a scale graduated
to twentieths of a millimeter. So a part of the lengths were obtained with the microscope and a part by the direct
method.,

Most of the samples had not been plcked or ginned, and 8o, in most cases, the fibers were detached directly
* from the seed at the time of trial.

In determining the widths {a) several fibers at a time were compressed dry and measured in different parts with
a Jackson eye-piece mierometer, the value of the divisions, for the one-fifth inch objective used, being determined
by reference to a standard stage micrometer made by Rogers, of the Harvard Oollege observatory. The figures of
width given in the table are averages of four fibers, each measured in five places. ‘

‘Width alone does not indicate the fineness of the flattened cells, and tensile strength ought, in strictness, to
be referred to the area of the cross-section. I therefore desired very much to measure algo the thickness of the
fibers, but hitherto I have been unahle to get an apparatus for untwisting the fibers under the microscope, and
without such an apparatus it seems hardly possible to gee and determine the natural thickness. It is exceedingly.
difficult to make exactly transverse sections of such fibers as cotton, and if sections are made with the help of
paraffine or gelatine the original size is not likely to.remain unaltered. The stage twister would probably enable
one to find the comparative amount of twist in fibers, and no doubt the practical value of cotton depends, in no
small measure, on the number of turns per millimeter.

aIt shonld be understood that the fiber of cotton is, when young, a thin, hollow oylinder filled with liquid. In ripening the liquid
disappears and the cylinder contracts into a flat band, with thickened edges (looking in eross-section somewhat like two commas placed
points together), and assumes more or less of a twist. It is this peculiar form that allows even very short cotton fiber to be easily spun,
a good deal depending upon the extent of the twist, the width, and the form of the upturned edges.—E, W. H.
12 :
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T could devise no means of making trustworthy, comparable determinations of fensile strength except with
gingle fibers. As the breaking strain of a single fiber is at best but a very small force, rarely exceeding 12 grams,
after a due consideration of possible methods it seemed best to resort to the simplest, that of direct weighting. But
to get clamps light enough for such fine work is ‘not so very easy. 1 made very small forceps of hickory wood, with a
hinge of thin brass, secured by brass hoops, the points being covered with thin wash-leather, glued on. The grip Wwas
tightened by a brass link with a wooden wedge. For the upper stationary holder a wooden clothes-pin with a strong
spring was whittled to a narrow point and the tips were covered with wash-leather. The fiber being securely
clamped, it was hung vertically, and to the spring hinge of the lower clamp was hooked a scale-pan of thin cardboard
with hangers of fine wire. Weights were very carefully added, a tenth of a gram at a time, till the fiber broke.
No account was made of such raptures with a light strain as showed that tlie fiber was cracked or otherwise
defective.

In finding the relative (mnounts of fiber and seeds five average seeds were weighed, with their coats, in a
balance sensitive to tenths of a milligram; the fibers were then pulled off, and the remaining furzy or smooti seeds
were weighed. Of course the seeds were faken as they came, air-dried. They were mostly about a year old, and
the kernels were not as yet very much shrunken. :

Respectfully yours.
' JOHN M, ORDWAY.

EXPLANATION OF TABLES.

In the following tables the first column of figures shows the reference numbers of the specimens, running
consecutively through the states and counties,arranged in alphabetical order.

Thearrangement ofspecimens in each state is, as far as possible, aceording to soil classification; insome instances,
however, the nature of the land on which certain samples of cotton were grown was either not given at all by the
sender or was stated in an indefinite manner by reference to a soil number deseribed by him in the county reports.
TFertilizers were probably used on many of the soils in the states east of Mississippi, though not generally reported.

Samples collected at different times of the season may exhibit differences independent of the nature of the soil,
especially when taken late, under the possible influence of frosts and early rains. '

The measurements are recorded in both the English and metric measures and weights, The frst aud sixth
columns give the average length of five fibers; the minimum and maximum are shown by the columns on the
right. The second and ninth columns contain the average width of four fibers, measured each in five places,
‘making the average of twenty measurements. These measurements are given in thousandths of an ineh and
in millimeters. The minimum and maximum of the twenty observations are also given in millimeters,

The third and twelfth columns represent the weight in grains and grams required to break single fibers. Tho
number in each case is the average of either ten or five good results, doubtful trials not being recorded. Minima
and maxima are given at the right.

The fourth and fifteenth columns express the weight in grains and grams of five seeds with the linf on,

The fifth'colunn makes known the percentage of lint which was picked from the five gross seeds.

i
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COTTON PRODUCTION IN THE UNITED STATES.

26

deseimarensarausans amseretaenass

ALABAMA.

3

B

g Chbaracter of soil. County. Cotton variety. Sender.

@a

k-

g @

: ,

BANDY LANDB. '

8 | Sandy upland, UnmANUTEd. .o v cremriseaaricic e te et e v e nan e saaaan Bullock . ‘W. M. Stakely ecaucunnnn wvronn
12 | Sandy npMn@ . ..eeiiearaiie it rte et i e mraanaaen Clarks .. .| 8. Forwood ....
14 | Sandy upland, unmanured......... Coffee .. .| M., G, Stoudenmer.
10 | Sandy, gravelly upland ......... Clarke .. 8, Forwood «.cuoeee cnunns conann
27 | Finesandyland......ceesremieneionen .| Marion . M. Nesmith. eeeerecrromaamans
46 & | Gray sandy soil, yellow-pine land, iertlhzad . Wilcox Tolix Taib eoeevenravmnnnanenas
46 b | Gray sandy soll, yellow-pine or serub post-oak land, fertilized . RN [ R PP T O Py
48 | Coarsest sandy piné upland, new, 1o fortilizers. .o veeeasmaeniniinnaceenns Washlngton R. M. Campbell ..ucvcenrnnn..
48 b1 01a gray soil, Vivion place, no fertilizeérs «..oovomeeiniinenniiiii il Y ] P 1V, J R .
48 d| Piny woods, poor sandy land, no fertiizers....cooiiamninciiiin il [ (S RPPPPUON IR F. do ...-.
48 ¢| Piny woods, poor sandy land, with yard manure.......ce.oecenuees [ O L P S PO do......
48 e | Piny woods, gray sandy land, with composts ..oovoeeomoimininiiiiialin RO T T o ......

1 | Gray sandy lnnds (flats of cresks), POOT «.uveeitinniiimimianiiiiaiiannes Barbour Joeveeeenfieiencennas H D. Clayton .
15 | Eight 8amdy 808l ceeneenomm i e vt Crenshaw ....cecloceccunecceancenn ..| G.'W. Thagard

D | Blackjack 1and..ocuviivaeiieninnniinaniin e Bullock........... Hunt and Dixon . | ML SHNSon «eenanr e ane

17 | Gray “Dbarrens " 1AD@. .o oo ieneniimnrirancetsiistieerat e e BET G0 UPOUS FA P PR .| W.F. Hunt ..

24 | Fine sandy ‘‘barrens land, with 200 pounds of gnano per acre.. Madison

80 | Gray gravelly upland, manurod. . ...oenmaeniiretiiianiionnniiaas Saint Clair

3 I OO YR OUI U PPPPS USRS S PR U SR

28 | Black 88047 180 o envuuuennrreerreainiocanataaectian cennearaiamraanianns Marion ...ocru.a.-

11 | Sandy land, ooy 8TUDBOIL cevervenncunarenivunoiaatiaseiannacner e aanes Clarke ccovvevennan

13 | Gray gravelly Jand oo i ittt re s saa e e sea s Cleburne

21 | Gray gravelly Jand, lightly mannred...cocueociiaeminrcniciionaniaeranns Lee.....u....

34 | Gray gravelly land, manured ...cceeareeseniacieonetemmnmenrceaencnnsnnes TallapDO0SB. - vossne|acaocnsciunsnscsonnsbomcnnnnas DA, G ROBB ceunerercennannns
HEAVY AND CALCAREOUB LANDS.

7 | Black land, nnmavured ........... .| Bulloek. .....c.... o WML Stakely «aaeiiiiniiiaes
26 | Black and loose soil..... - o Morengo...ceeues .| 'W. A: Stickney
48¢ | Stiff prairiesoil . ... - .| Washington R W.Campbell..ca.cnavecnnns
48b | Black prairie or lime land, looae andmellow ........... O P I [ S I T I
4%¢ | Red praivie 80il . oo oeno el e rrer e v ..‘do PR ST PRPURRIPUN I, A0 ceciremmmnaaanansnennnn
47 | Slongh prairie 80il coceome i i et csme e Wileox Felix Talt coveooenrnesrninaas
47h | Ridge prairie 801l cccueiviicnaeiiniiiiiaci i iatiaicecnar e sama s neenann e R U S BRI IR [ IR veanenaannns

3 | Light gray lime lands, Cowikee uplands «.c.onmsrenamiiiiiaiian cenaae Barbour ....eeeeen H.D.Clayton ceveecrssnenecens

BOTTOM T.ANDS.
44 | Brown loam of creek Hotboms .. cunuoaeni e Winston ..........
33 | Bottom Iamila.. ..ot i e e i Talladega

B I W T T Barbour .... .

4 | Best Cowilee bottom 1and . covnennne i rudi s draia e RPN [, O SN J H.D.Clayton . sevevrnomnsanns
96 | Bottom land, fertilized. . ..o et criit traerine e e ananraaan TallaPOOSE crresoaelennseccccnannssens A D A G ROSS o cncannrnsnnnvans
37 | Stiffxiver bottom Iand .....ioverisiiiieraanans RN .! Long staple. .... .| 5. R. Maxwell. .... romrecniane
39 N . O UV Ramesees...u.-..

40 |e-.. 0. e e iiericvee i tmaiastmacansniacserannnanssss sasaccosmannciasrioens Golden Proltfle . ceerenvaneccus voenoolO cemeciniccaassencsanans
80 | Big Black river bottom land veeeeioieccin i Washington .o cooofee it R. M, Campbell .couveernrvan-
45D | First quality Alabama river bottom land ....ccovnunenn. cammmeesraaaaanann WHIEOX < cvviraacfomecnanennnncesurmancoanosnacuan FoliX Tait evecnmanncccacenns .
28 | Swamp or marsh land ‘ MATION oeereernaslonsnasmmnemneemcnmmeaernamerane M, Nosmith. evae. s csrersannas

8 | Clay uplands, unmanured Bullock..ocoeuann. Hunt and Dixon
22 | Redland.coevivviiniinnnnninnnn. T
254 | Poat-oak or mulatto soil, cedar sofl" Marengo,
25h §..... L aenimsenaos B < .

- 85 | Redland, fertilized ..couniiiriniineiiiinnvanarrnnnnas . Tallapuoau. ........................
38 | Red clay upland caceeeo oo it ir et vir s ire e e mennar i e s e Tascaloosa . ..aw.. RAMEEBOS. «esuravornnans
[ I FOU L S QR RP] DTN : 1. SN Golden Prolific
4Ea | Red land, osk, hickory, and short-leaf pine .......vevennun reeanmsannurein

2 | Coarse, red sandy 1and, olay BuDBO0FL. ... csesiuereivrevnrenarsmnncanaanssnnn
16 | Red-claylands.....cveiiiinciaanaraneans W F. HUDb eeeeecnceensrnvmman
19 | Tablelands, newly oultxvnted ...............................

18 | Table-lands, old lands cultivated 75 years ..
20 | Table-lands, fine red, sandy, gravelly 8oil......aren N "
28 | Red limestone land, partly mnnnred .......... esaiencimearneranan R, Madison T.B.Eelly--cocunuaua veereens
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p
ALABAMA,
LENGTH, | WipTy, (BREAKING
e, [Nrmor WIIGHT, Woight || rENeTm, IN MILLIMETERS. wmg‘gf‘mn?? A DREAKING WEIGHT, IN GRAMS. {| oiony
GRAINS. | of § seed | Porcent- i of aced |
with the | ageof i with | <
lint, int, ) thelint, | &'
Averngo of| Averago | A7orage |0 ratus. Aversge| g | Maxi- || Aversge| Mini | Maxic | AVOrsZo| apng | agax | IBETES :
4 tibers. [of 4 fibeps,[0f 1007 16 of 5 muw, | mom, |lofdfibess| mum, | mum, ||0£50rI0\ Lol SR 8
results. fibers, results, b
1 2 3 4 8 ] 7 8 9 10 11 12 13 1 N LI
- =
i
1,048 0,781 148.8 |eninncmcns]aonann PPN 26. 51 21. 0 20.8 20: 1 10,0 30.0 9, 04 7.9 1L5 flecacenan. , [i}
0. 847 17004 132.3 L1 31,25 21, 62 21.0 22.1 25.5 10.6 83.3 8.57 7.4 10. 6 092 { 12
1.004 0. 806 108. 4 13.60 85. 69 25. 50 23.7 21,2 23.0 16.8 20.0 8. 70 6.8 7.0 0.935 { 14
121 L.085] 19240 1142 80,40 80. 84 25,1} 829 26,8 16.6 33.3 8,58 7.2 12.8 0.740 | 10
1,015 0, 744 106.1 14.89 32,12 25. 80 21.2 29. 3 18.9 18.3 28.3 16, 07 8.4 10.6 0.965 ) 27
1,266 0,008 | 1428 | 10.67| 28.47 32.18 925.7 315 23.0 16. 6 26,6 9.22 7.8 18,7 ‘ 0.685 | d6a
1. 057 0. 878 172,56 12,42 31.08 20,84 25.8 20,2 22.8 16.6 26. 0 11,18 89 14.7 l 0,805 46 b
0. 025 1,031 192, 0 13. 74 33.14 28. 50 20.6 21.8 26.% 20.0 33,3 12. 44 8.8 7.4 0,800 | d48a
0, 931 1. 086 123, 8 9.41 86. 06 23, 04 22.4 26,1 21,6 23.3 30,0 8,02 6.8 11.2 0.610 | 48 %
0,780 0. 827 143.4 9.49 85. 77 20, 04 19.0 20.9 21.0 13.3 24,6 9,29 8.6 10.1 0,615 | 484
0,622 0, 819 1142 13.04 28, 62 23. 42 20,9 26.1 20.8 16.6 23,8 7.40 5.9 9.2 0.845 | 48 ¢
1.023 0. 866 147.5 12,35 31, 87 26. 00 25.0 20.7 22,0 14,6 26.6 0, 56 7.7 13.8 0.800 | 48 &
0, B0 0. 890 142, 6 11.78 88, 16 25,14 22,9 29.3 22,6 20. 0 26.6 0,21 8.0 11.2 0,760 1
1.048 0.760 1 140.4 ] 13.97 | 84,80 26, 62 26.9 28. 6 19,8 13.3 23,3 7.68 7.1}, 20 0,905 15
0. 963 0,839 115. 8 10. 65 34,78 24. 46 24.1 25.8 21.3 18,8 26. G 9.45 7.7 1.7 0. 690 9
0. 998 0. 768 145, 5 18,60 81,48 25, 30 28.7 27.5 19.5 18.6 26,6 0.43 .97 12.0 0,875 | 17
1,083 0,878 142, 3 11.78 34. 87 27, 52 25. 2 34.0 22.3 16.6 26. 6 0.22 7.4 12.7 0.760 | 24
1.076 1,153 162, 6 fuurenncaan veeravanan 27.84 26.6 28.8 ; 20,8 20,0 43.8 9.88 8.0 10,9} ...... 30
1,156 1.027 184. 56 12,78 85.75 20. 86 26,1 34,2 26,1 30.0 46,0 8.72 5.1 il 4 0,825 | 81
0, 984 0. 882 120.1 14.43 28, 87 25, 00 21.5 27.1 22, 4 16.6 33.3 .78 6.1 12.0 0,935 | 28
0, B4§ 0,772 140, 1 12, 60 80.25 || 2154 10.5 28,7 I 19.6 . 16.6 26.0 9.08 7.2 11.2 0.810 1 11
0. D60 0,764 113.0 8. 26 27.10 24. 64 22. 4 25,8 ¢ 10. 4 13.3 23.3 7.88 5.2 8.9 0,535 | 13
0,961 0.918 140.0 | 10,11 36,70 94,42 22.4 2.3 I 23.2 10.0 3.9 9.10 6.7 12.8 0.655 | ot
0,864 0,913 1688.1 13,73 31,46 91,94 20,8 ool e 18,3 83.8 10,89 9.0 12,6 0.800 | B84
1,123 0, 988 1278 femacvniandiamnninnas 28, 54 25.6 31.8 25,1 16,6 |, 30,0 8,28 8.5 12,0 [jereceevecd 7
1,104 0,040 1158| 14.04| 28.02 28, 04 97.2 2.5 24,1 16. 0 26, 6 .57 6.0 8.9 0,910 | 26
1.178 0, 862 123.2 15, 90 33,40 20. 94 26. 4 34. 1 21. 8 16.6 88,38 7.98 7.1 0.6 1,030 | 40 a
1,114 0, 893 122, 2 14.74 80. 36 28,80 ' 20,6 82.1 22,7 16. 0 80,0 7,92 7.1 0.5 0,955 | 49 b
1,023 0, 081 158. 1 10, 96 80.80 i 26. 00 25,1 20.7 24.4 18.8 30. 0 9,92 8.1 14.8 0.710 | 40 ¢
1.137 0,718 144. 5 12,42 38, 64 l 28,74 25,0 30.1 181 10.0 26,0 9. 36 7.3 1.0 0.805 | 47
0.817 0.768 | 188,3| 13.85] 8287  23.80 22,0 6.1 10.5 10.0 20,8 8.96 7.1 10.4 0.865 | 47 b
0,980 0, 600 121, 3 12, 04 84,61 25,16 22,0 20,6 17.0 10,0 23.8 7.88 6.9 9.0 0, 780 3
0,943 0, 811 120.5 11, 50 38, 60 l 23. 95 28.8 25. 8 20,6 16.6 80.0 8,89 7.1 10. ¢ 0.745 | 44
0,974 1, M47 130. 8 11,42 81.08 || 24 74 22,7 25. 8 20. 8 © 20,0 83,3 8. 48 7.2 12,2 0.740 | 83
‘L. 076 0, 926 87.8 12,27 80,82 27. 81 24. 6 29.0 28.5 16.6 80.0 5,60 4.4 8.2 0. 795 b
'1. 089 07281 1887 -14.20| 3641 26. 40 25.0 28,7 18.5 13.3 23.3 8,09 71 10.5 0,020 | 4
0. 968 0. 626 136.4 14, 04 87, 86 24. 34 21.0 21,1 16. 8 10.6 26.0 - 884 0.8 12,1 0.810 | 86
1.109 0. 860 124.2 11. 96 82, 90 28.16 28.2 29,1 22.0 16.6 26, 6 8. 06 6.2 123 0,795 87
1. 089 0.987 | 140.4| 18,58 | 84,66 26. 40 26,0 27.9 23.8 20,0 23.3 8.10 7.6 18.8 0.880 | 89
1,010 1.074 208.7 10,11 41,98 26, 80 22.8 20,7 a7, 3 16,6 86, 6, 13. 52 10,6 17.0 0.656 1 40
1, 801 0, 740 141.1 13,19 28. 66 l 34, 00 20.4 85. 6 18,8 | - 13,3 23.3 9.14 1 10. ¢ 0.855 | 50
1177 0, 669 156, 5 11,81 35,94 25. 60 24. 6 28,8 17.0 10.0 26,6 10. 14 8.0 14.4 0.766 | 45 b
0. 890 1,051 151. 4 11,03 32,86 25. 14 23.0 28.7 26.7 16. ¢ 36.0 9,81 9.2 12.3 0.715{ 20
1. 008 0. 803 128.0 14,97 80.92 25, 56 23.4 27.3 20.4 13,3 26,8 7.07 62 8.9l 0.9T0 8
1. 007 0,724 128. 8 13,86 80. 04 25. 58 21.6 28.8 18,4 4.6 26,6 8.51 6.8 12,8 0,865 | 22
0. 860 1.181 118.7 11,42 36.78 21 84 20.4 28,0 30.0 23.3 44, 0 7.69 0.8 10.8 § 0, 740 2% a
0, 920 0. 808 132, 7 13, 68 80,00 || - 28.88 . 22,3 24. 6 23.0 16. 6 36. 6 8.60 6.7 11.8 0,880 255
1,101 0, 902 162.8 16,28 81,381 27,08 26.0 82,5 22.9 16.6 26,6 10. 65 8.5 14.4 0,000 | 36
0, 961 0,748 86,8 9.49 30. 08 24, 40 2.0 25.7 18.0 16.8 23.8 5. 53 5.0 G.6 0.015 | 88
1, 408 0,870 | 1242 12.35| 88.78 85,92 316 80,9 22,1 16.8 26.6 £.05 8.7 0.8 0,800 | 41
0. 946 1,808 146.1 18,19 84,60 24,02 21.8 27.2 34.0 18.8 806.6 0.47 8.2 12,1 0.856 | db @
0. 968 0. 988 100. 4 10,78 80.20 24, 60 211 27.8 25,1 20,0 33.3 6.74 6.6 1.9 0.710 2
1. 175 0, 781 117. 8 16,76 20, 08 20, 78 28.8 84,2 20,1 18.6 80.0 ) 7. 60 62 8.7 1.085 | 16
¢ 0,876 1,004 197.8 10,988 34,08 [i- 22,22 19.1 25,9 25,5 18.8 80.0 12.78 10.8 15.8 0,710 19
0. 872 1.016 107.8 10,96 88,80 22,14 20,0 25,1 i 25,8 20.0 33,8 || 12.82 10,9 15,8 0,710 | 18
1, 068 0,913 189.0 12,78 82, 72 26, 89 25.2 20.4 l .28,2 18,8 368614+ 901 7.0 12.8 ] 0,825 20
1, 045 0, 79§ 137, 8 10,96 82,40 26, 54 26,6 27.8 24,38 10.0 80.0 8,903 7.3 10.4 I 070! 23

27
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COTTON PRODUCTION IN THE UNITED STATES.

ALABAMA—Continued,
iy
B .
5 Charncter of soil. Connty. Cotton variety. Sender,
= R
=
!
g
=
-RED AND CLAY LANDS—coutinued.
32 | Redloam valleylond ...ovorinriimnreaniriien e TAlRACER- ¢ v v e cvrranieniorascimnnnanan
L I 5 ) 5 1T £ T RY'A7:T:1 703 U AR
43 |...... o P P i > YU ISP
Averago of Bl oo ooiii i e e e el e e[ e e
Tongest, Mo. 43; shortest, No. 48d. Widest, No. 45 ¢; narrowest, No. 36. Strongest, No, 40
ARIZONA,
51 ! Valley lands, Hay@en'8 FeITY «eeereinrrreriaiirnnaresarineincasansstonaas Marieopa . oaveevmnfom e e e C.T. Hayden.coeeoraoennnanns
i B IV Iy 5 T PSP RO PSR 2510 T Chinese.eeeeeveserunnemnonnnn W. A, Cunningham ...........
58 ... N TImaeeenes cannen Second-year plant............. Lieut. J. M. E, Hyde, U. 8. A ..
54 | Valley 1ands, Salt RITVer Valley . - oueeanem et e eieiee et it e cctiran e ot e e s e e R. A, Toughvidge .. ..o.cveenee
ATerage oF A1l .o iiiia e ieneieern e rrm e mtrme e i e i st en e |e e b e s
Longest, No. 51; shortest, Ne.52. "Widest, No. 52;
ARKANSAS.
56 | Timbered upland, BANAY «.oo.vvvcaviiiennieniiotncsvenarreemennarmnnaaaes Arkansas......... PO E W' T
57 | Black gravelly 108 «ovversennervenencienee crecne ceee e e ac s aaanas BOONG.srnuurnannan deveeavman— .
58 | Sandy loam,xidgeland.. ..o i e et e B s g
61 | Black sandy land, flab..oeseuemarsiiriisarnmraiiarecrraeennronann s s Crittenden........ A, A. Brewer ...
(i T T 1Y U S SN [ I, D PSPPI PO (10 PO
66 | Sandy upland, clay subsoil... - Granb..ecaeaiaan, W. W. Cleveland .
50 | Brown clay loam bottom land .. BOODO . ctceeenaeen]iaeeeeisaansocnreconcnroscnsencs|srenonannsnnrannanan
55 | Arkansasriverallovialland . .| ArkaneeS......... J. H, Moore
111 I PO Q0 cevieniirnienianenn J Conway.eaeeeonann W. O, Stoubeenaneinns
64 | Dark sandy allnvielland .. .{ Garland .ooaen..o. J.J, Sumpter
g5 | Light sandy bottom 1and .e.vciiieeeiiinciiiienanuavmseineasiicuversnnesalonns [£ 06 TP PR {1 SRR P, i e T
1 B 0 7o 2 T U SR Grant...ooeaaoao.. W.W.Cleveland +.cooramnunn
‘68 | Buokshot land..covrneiei ittt iarniaameae s n s Crittenden........ A, A, Brewer ceeevviaceanninas
R 1 (- 1 o U e L
Longest, No. 66; shortest, No. 56. Widest, No. 66 ; narrowest, No. 56. Strongest, No. 00;
« CALIFQORNIA.
82 | Red gravelly bench land, National Tanch .aevee cirieiiiiioneivncunienaa. 2-year old plant.......o.uo.e F.H Kimball.ocovneinimanennn
81 | Red platean soil, 2,000 feet altitnde .ooovecvreinonnniriiararicnrmsnenene e WAPA c it i e icdee e iaaaa H. Timball .ccviveireannrennas
08 | Alluvial loam, alkaline......... et i Texan smooth 86eds .....oooifieruieinmriiienna e
69 |...... P IY Golden Prolifie .couceeiraiecilinenaant i innsaamanan
0 Jeemens L QR AU Y Dickaon 8mooth 88edS «voaee o ofeiie i iaia i e
7L T U RO PR ' S PN D
92 1 Alavial 108 e et iin e e rar e ananas ST L)
73 | Allnvial loam, Buckley'a 1anich ..oveenvcccncivannn cneenn P 1 SN .
T4 |eeenn. A0 vrerninennnn L P PSP S TR NV ;- SO I 1 YU . .
75 | Alluvial Jomm. . ceu it i i i e .| Mexiean ..cioviioeeinneaiaa. . .
16 Alluvial loam, Peck's TANCH .. uiiviieeinrriaiineancsscsoscnconnsnnusnnnns DicK80D sivceivnvcesiannananns .
77 | Alluvial loam, Wilsox place, Mariposs creek . .usvseisecrvmenean canmssnamcloeaell® ioneaaeroens]ono.. QO cevrcermnnonnranranaans . ..
8 D U P TR oy . AlabDEMA .y rvineininaananan.s - [
79 | Allavial lopm, Hopeton .......... eexnemanenvrraeavr s ey abn. s aan s RN RO, Dickson WA Grado . oonvuarionennan
86 | Alluvial loam, Mm:iposn [T e Y 1 P PO J. L. Strong.cecceeeenrrancauan
83 | Alluvial loam . Seed from SaintLouis prizebale. .. ... 4 U caan
8 ..., do..... ExCelsior s ceveerinicaeinnenen]iannnn 0 seeeneeasrrnasanrnna-
85 |iiaens 4o i Matagorda..... USSR IR 1 O
86 | Alluvial Joam, Muese] SloUEN. .evierremnarssumananannranaansanmacaasceannefonac@0 cvmemrmanneen]iarnnsoemameaarianniomnraanann

AVerage of A1l ,.c s vemreraiernsenanin e are s remeeacnamm—n.n el

Longest, No, 88; shortest, No. 70, Widest, No.70; narroweat, No, 86. Strongest, No.79;




MEASUREMENTS OF COTTON FIBER. 17

ALABAMA—Continued.

BREAKING
LENGTH, | WIDTH,
v lmpkgor WEIIg"T' Welght LENGTH, 1N MILLIMETERE, WID;E"EI}{S}QROF A DREARING WRIGHT, IN GRAMS. ||y i g
INCHES. | AN IKCIL | gp41xs. | of 5 seed | Percent- : of Gseed| g
with the af;e of with i
N ; lint, int, iﬂw lint, ;;E."
Average of | Average ‘%f(ffgﬁ% TLATALIS. A.Vg%rgge Mini- | Maxi- || Average| Mini- | Maxi. &?g:ﬂ'i% Mint. | Mnxi |[REIS] 2
4 fibers. of4fibers.|” rasults. fbers. | TOUDL mum, |lof4fibers.| mum. mum. || Leaylts, | DOV mum, ;
£
i 2 3 4 b [} 7 8 9 10 11 12 13 14 15 E
0.883 0. 858 136.5 11,88 33,11 22,42 20,4 23,2 21.8 16.6 26. 0 8.85 7.9 10.4 0.770 § 3o
1. 049 0. 808 11138 12.73 33.04 26. 64 25, 0 35.8 22,8 . 14.6 28,0 7.21 6.3 [ 8.5 0.825 | 42
1.427 1,279 144.8 1111 37,50 86, 25 30.3 47.5 32,5 20,0 48.6 9.38 7.2 12,8 0.720 1 43
1,027 1 - 0.896 187.8 12,38 82,96 26, 09 19.0 [ 47.5 22,75 6.6 40,6 8,93 4.4 17.4 0. 803
wealest, No. 88. Heaviest, No, 16; lightest, No.13. Most lint, No. 40 ; least lint, No. 480
ARIZONA.
P
j 1.102 0. 065 1407 J... 30. 28 28.3 32,9 24,5 17. 4 a3.9 8,12 l 7.9 LA | P 51
{ 0.904 1.108 143.7 ‘ 92, 96 7.7 27,5 28,2 17.4 5.0 0,30 | 8.4 118 f...... vene| B2
] 0, 745 0,972 138. ¢ 1150 f 24, 16 18,93 10.3 22.90 24.7 17.4 3L3 8,93 7.8 10.7 0.745 | 53
l 1. 034 0.7979 115.1 12,42 ; 31, 67 26,28 25.0 28,7 19,8 13,3 20.6 7.46 0.8 821 0.805 | 54
f 0.960| 0.057| 1837 | 1L.96 | o701 |l 2461 16.8 82.9 i 24.3 18.3 85,6 8171 1 6.8 1.8 0.775
marrowest, No. 54, Weakest, No 5¢; strongest, No, 52
; .
© ARKANSAS.
! | i ] 7
i 0. 063 1.154 132.3 11. 88 3117 2, 52 23.0 ‘ 20, 0 2.3 23,3} 46. 0 | 8. 69 7.2 9.8 0,770 | 56
B 0. 083 1, 008 103.5 | 14.27 29,19 24, 02 10.6 20, 8 25.8 16.6 i 30.0 | 6. 7L 6.2 0.2 0.625 | 57
i 1, 020 0. 084 134. 3 13.12 88,28 28.006 23.8 28,8 25.0 16.6 | 30.0 ) 8.70 7.1 1.8 0, 850 { 53
| LOsE| 0.795| 120 D.42 | B278Y  2T.65 25.8 8.7  20.2 0.0 80.0| 7.8 6,2 0.0 00610 61
{ 0. 072 0. 808 132.9 13.19 33,02 24. 69 26.9 3L 0 i 2.4 10.0 , 30,0 l 8.01 6.8 110 0,865 | 62
B 1,143 0. 807 128, 4 1L 57 37,38 20. 04 28.2 80.6 |, 0.5 16,6 : 23.3 ¢ 8,32 T.4 0.4 0.730 | 08
1. 039 0, 854 117.6 14.81 28, 64 26,40 20,8 3L 4 21.7 13.3 g 30.0 7. 02 6.7 0.8 0.580 | 59
' : 1, 050 0.732 131.8 14,35 30,10 27.30 24.0 318 18. 0 13.6 ¢ 26.0 8. 54 7.5 10,5 0,830 55
! 1.031 1. 035 185.2 22,14 35, 80 26.21 { . 23.0 28.8 . 26,3 13.8 ; 36.0 12, 00 10.1 18.6 L4306 | 60
| 1124 0, 989 122,2 11,19 30. 86 ,28.54 243 30.9 25.1 20.¢ 30,0 7.02 7.2 9.8 0,725 | 04
i 1,033 1. 004 162,1 13,27 20, 66 20, 23 23.6 28.8 25.6 20.0 | 80,0 10. 50 9.0 12,8 0,860 | 6Gd
; 0. 088 0, 787 142, 6 1173 83. 66 25, 36 23.8 7.8 20.0 16.6 ' 30.0 , 24 8.4 11. 8 0,700 | o7
i 0. 992 0, 998 125.0 12.81 30. 72 25,13 23.7 26,7 25,8 20.0 83.0 8.10 7.5 8.6 0,830 | 63
. 8
1,086 0, 917 147 13.88 32,85 26,81 190.6 318 23.8 10.0 46,68 8.07 6.2 16. 6 0. 866
wwealkest, No.57. Heaviest, No. 80; lightest, No. 61, - Most lint, No. 58; loast lint, No. &0.
CALIFORNIA. .
0. 602 0. 806 174. 9 1485 39,78 22,01 20,4 25. 9 28.0 1.4 38,0 11. 83 9.5 141 0,630 | 82
;‘ 1. 807 0. 084 163.6 9,87 33. 87 33.20 20.8 3.7 25,0 17.4 20.6 10, 60 8.8 12,4 0.620 [ 81
8 0,508 0. 957 16L.7 15,18 35, 20 25, 80 21. 4 28.9 24.38 17. 4 34.8 10, 48 0.0 11.3 0.800 ] @8
. 0. 661 1.016 122.8 13.19 35,08 24,40 22,2 27.9 25,8 17.4 32.2 7.96 7.5 87 0.855 1 60
: 0, 827 1,083 125,38 10,03 28,46 21. 01 18.2 25.0 27.5 18.4‘ 43.5 812 |- 7.0 9.7 0.650 1 70
1,122 0. 825 145.1 12.90 35,71 28, 50 22,4 a6 23.8 20.0 20.0 9. 40 77 11, 2 0.840 | 71
0. 879 . 854 ERLA I TN P 22,83 16.8 28.0 217 11.3 20,1 7.32 6.7 84 |[enevmesee.| 72
, 0. 878 0,913 182, 7 feamevncere|ommranens 24, 83 21,2 20.4 23.2 17. 4 29,6 8.6 | 7.6 [ 20 | 73
1.431 0. 953 172:5 15. 82 23, 80 86.35 32.6 30.3 242 16. 5 35,0 11. 16 8.0 13.6 10251 74
0. 9438 0. 996 B} A S . 23,06 17.6 2.0 25,3 19,2 20, G 10,90 8,2 13,9 {leeanennas 4 76
' 0, 805 1. 050 171 0 9,06 82.58 || © 24,52 22. 4 2.7 20,9 17.4 84.8 11. 14 10.1 12.7 0.6456 1 76
‘ 0. 853 0. 957 163, 0 10.72 83,81 21. 66 18. 4 28.8 24,38 18,0 33.a 10. 56 9.0 12,2 0.695 { 7
1.114 0. 506 110.8 11,10 ] 23.46 28.30 24. 8 8.3 28,0 13.0 33.0 7.18 b8 0.4 0.726 { 78
b 1. 653 1. 004 1758 Jeeerennaand. P, 28. 76 22,7 3.5 25.5 17.4 83,0 11.38 ) 8,8 18,9 flocmecinaes 70
i 0. 969 0. 900 1518 |veeernnen |an wiieaes 24, 62 22.6 28. 5 20.1 16,8 23,3 . 84 7948 IL8 |liev.-ao...| 80
. 1,154 0.779 12L.0 18,97 84, 81 20,81 27.1 3L 0 19,8 13.3 28,6 7.84 7.0 10,0 0.005 { 88
’_ 1.182 0. 858 142.8 16,28 38. 64 30. 02 28,5 2.5 21. 8 16.6 26,6 0.22 8.8 10,2 1.055 | 84
ll 1.148 0. 846 112.6 12,58 30. 06 29, 04 27,0 32.5 2. & 13,8 .26.6 7.30 6.5 82 0,815 | 85
i 1. 660 0.768 118.5 10. 26 27,81 42,88 40.0 44.0 o 19.2 16.6 28.8 7.08 0.2 10,0 0.602 | 86
1. 679 0,921 144. 0 P 12. 58 32,01 27,40 16.8 4.0 28.4 11.3 43,5 0,87 I N 4.1 0.815

«wealest, o, 78. Heavieat, No. 84 ; lightest, No,81. Most cotton, No. 82; lenst cotton, No. 78.
. 29
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COTTON PRODUCTION IN THE UNITED STATES

FLORIDA,

Number of sample.

Character of soil.

County.

Cotton variety.

Sender.

0ld pine lands, sandy, manured with 200 pounds ot phosphate per acre ...
0ld pine lands, sandy, not mannred
01d pine lands, sandy, manured with 12 bnshsls of cottonseed per acre .
Sandy pine lands, manuered
Sandy pine lands, unmanured
Sandy pine lands, clay subsoil, commereial ferbxhzers .

Sandy pine lands, clay subsoil, ro manare
Sandy, “‘pepper and salt” land, no manure
Sandy, gray soil, new land
Sandy, gray soil, cultivated 30 years, no manure
Sandy, gray soil, cultivated 30 years, manured
Light gray soil, with clay subsoil, old land

Light gray soil, old land

Sandy pine lands, clay subsoil, barn-yard manare............. . veriasenns ae

.| Worth 7 cents per pound
.| Worth 5} cents per pound ...

‘Worth 35 cents per pound....
Worth 25 cents per pound....

*Rattoon” or “Stnnd over”
cotton of two years’ growth.
Sprouts from reot and pro-

* duces second crop.
101 | Rolling pine land, fine sandy loam, clay subsoil ...........cooiiaeiiioll R T R T.R.COINS weeveecvanrrrnnann
102 | Yellow sandy 80il, clay 8ubB0il. v ceaaie v ceia e e a0 e e QO crnevenrciananronoincas
1 S O [ P P T.D. 28CKOY -cvvvcenrcnorenas
O U SOy Uy pupuy s PR !+ SR PP RN [ 1/ RPN
107 Seadgland .....o.iveeeniiiiaa. ‘W.F, White ......
1095 | Gravelly pineland. ..o moorrnori e st s e MaTion .l ]l (3L T. 8. Binnecker.. --
110e | New pineland ....o.eevvnnaas -.do . .
111 | “8alt and pepper” sandy land.... .do .
113a | Conrrse gravelly soil, not manured. oocrovaer s iniiaai i | BOWADNES v eeei e fennnenana
113b { Light gray, sandy, not manured................ .| King ..
114 | Level piny woods, 88ndy .. .eevancvnennvmnneinnns .| Coarse or old cotton
1140 | Level Ping WOOdB veevevesnescasecainersnnserroassosimmreesmonnsscciaans]s RO [+ IO RBolter, or finesti ...ccuaean. oot
18 [ Light brown 80il.o.oercmeroriiiinisneoan coniaiicn ot cnnc e adena]s PN { R Seaisland ..cveeeiieoaniiia. W. A, MoBride ..cecreenrannnn
118 [ Dark hrown 8011 eueuiiiuianeiciie e iace v et e s vams e PO [+ SO R 20 RN D.F MeBride...caveaeecneean.
117 | Light sandy 803l coct ettt s e el PO [ SR S [ o ‘Willizm Arnett.ceeeneeeoaan.
824 | Pineland, clay subseil .... ClAY - ceemmmvenuen
020 |aeean. ([ S R T, S
01 | Hummock land Jo-o.do.
108 |..... Q0 ceiiiiraeeiiiaaaa .| Columbia .
1094 | Light sandy hummock Iand. ..{ Marion ...
1100 | Red hummock land eeoido .o
FO0  freericurmeimcamanaaaes (1001113 T S OO S T D.Z8CKeY weeieannnaeienes
104 | Sandyuplantl. ... icianeciiaariaias siaatene s irns b rra s Gadsden.......... Short staple «ceececmveeenias. Fesso Wood.vveennncninnaennn.
R 3 F 5 17) Y 114 AP PURRPUI 1 PO [ TP PR [ 1 R I 20 S
112 | Mabogany land, mannred Hghtly. .cooormmvremuiirae i ierriiisaeaas Santn ROSH < cevenafrennevoosnosommoaacararminnaans J M, McGohes. .oueeuimaane..
106 | Red clay RummoCk. e oooerireimm i e i e s e e GAdBAEN . o ocaccnefeimmndenu e cavee i Jes80 WO, ccarnernararvannas
168 | Low hammoek Jand-cceuonmrmccociencc e criranersemianinnena e PO .| Hillsborough ..... “Florida Ceoil hemp W ees W.F Whiteeeooeceeonenaen.
ATerapn OF All.. e ensoisiiiiaimeaasseciisaioaatieaneecansnntaasasslaamuasannraesasatase|eeatntenas uake o saririees|enamnncean et saNaabanase e eaan
\Longeat, No.96d; shortest, No. 104, Widest, No,100; narrowest; No.106. Strongest, No, 88;
GEORGIA.
118 | Sandy, long-Jeaf pine and wire-grass 1and, . -ceovveeraiioiianrinnncecaioenie Appling cveneenon First boll to open..cowcuu..--. Benjamin Miliken ......o....
122 | Poor sandy upland soil, 1O MANTUTE. .eesqrnuane cacmr e rermsmrrs e maranaars Burke . o HEIORE veemen e iamnnnnnny W.B.Jones & Sons...........
128 | Sandy apland 803l ool ccccvrimas S rennseinacan e nles ..do... .{ Jones upland, long stapls...-.
W 3 LS S PRI R PN PR 1 N Jones npland long  staple,
prolific,
125 | Sandy coastIands ...iccoiiiiinincnniiniess Camden
144 | Sandy, pine, and wire-grassland -| Towndes .
148 | Bandy pine land, not TOBTIITER v e vemmes e cmmse e mms e eomiiemmn e mmmmnm e MUBCOZBE weuvnmesfovmmveniarasensivenmcenceanay g, G Co0Kennnnerananncnanne.
166 | Old gray sandy land, cultivated 40 years, MANNret...ceseeesnnenonesnaanns Stewart. ..eeennss B‘{}},‘iﬁ:@“ altﬁﬁlsoﬁ l%%i%tfsore ég J.B. Latimer. .o invacaneennna.
per bo

30




MEASUREMENTS OF COTTON FIBER. 19

FLORIDA.
BREAKING R .
R :ul‘);ndpl WRISHT: | <veight LENGTH, IN MILLIMETERS, WIDTH, 1N vy OF A DREARING WHIGHT, IN GRAMS,
INCHES. | AN INCH. g MILLIMETER, Woeight
GRAINS. | of 5 sced | Percent- of Gseed! &
with the | age of with B
o ]iI:l('vj.n lint. the lint, E
Averngeof | Average 6%}_73 I(‘,alig;[% graims. A%(%rgge Mini- | Maxi- Il Average| Mini- | Maxi. &vsetr:glg Mini- | Maxi. L@ gTRmS. Bt
4fibers. |ofdfibers.| L. coar fihers. mom. mum. |of4fibers.| murm. mum. Temnlts, | MU mum. S
1 2 ] 4 5 ] 7 8 ] 10 1 27 13 14 15 E
1. 554 0.732 80,0 12,81 31.32 f 30,48 36. 8 43.2 18.6 13.8 28,3 5,84 5.4 6.0 0,830 i 87 a
1.514 0. 590 80,4 15,20 29, 95 ' 38.48 33.4 42,0 15. ¢ 10,0 16.8 6,44 4.8 7.3 0, 985 i 87 h
1441 0.791 108, 2 12.27 82.07 | 36,60 33.4 37.9 20.1 13.3 28.8 10.9¢ 0.7 1.7 0.705 | 88 a
1. 268 0. 890 84.3 12,19 25,82 82,22 29,3 34.6 22,6 16, 6 26,6 .46 4.7 6.0 0. 790 ‘ 880
1,014 0. 900 115, 1 12.47 29,01 25.76 22.9 20.6 23.1 16.8 0.0 7.46 2 8,3 0. 810 " 0o @
1, 046 0.724 123.4 13.03 26. 62 ' 26,58 22.7 32.6 18.4 18,8 26.6 800 6.7 9.0 0. 845 g 2€DL
1. 664 0. 831 103. 1 12,88 3L 178 42.28 46.8 49,3 2L1 . 16,6 30.0 8. 868 8.2 7.0 0.835 B a
1. 246 0. 866 1616 15.20 32,48 31.08 29, 9 5.0 22.0 13.3 80. 0 9,82 8.7 11,4 0,985 ‘ 8¢
1,189 0, 827 147.9 14. 03 28. 02 30,20 2.7 32,2 210 16,8 28.3 9,58 8,2 10.4 0. 910 : 80 b
1,110 0. 752 1567, 4 2114 23,35 28. 20 26.1 30,1 19,1 16.6 26.6 10.20 87 1L 0 1.370 ; e
1. 562 0. 029 1823 14.43 32.08 89,36 36.5 43.0 - 23.8 16.6 30,0 8,57 6.5 10,8 0,935 | 93
1. 504 0.799 118.2 14.28 16,75 40, 50 86.0 47,0 20,3 13.3 30,0 7.08 8.8 9.9 0.025 | B4
L 580 0.732 129.0 13,12 30,58 40,28 30.2 47.8 18,6 16. 6 30,0 8,86 77 0,8 0.850 | 95
1. 609 0.933 B T 40, 88 36,4 52,5 23.7 16. 6 26,6 7.66 6.6 84 liaeeen - 00
1.576 0, 810 L Y S 40,04 87.8 42,7 20.8 18.3 23,8 0.08 7.8 10.4 J.... eee.| 965
1.104 0.728 1081 |eevenrienifovnsanann. 30,32 30.0 35.0 18.5 13.3 23.3 ! 0,88 6.4 L2 O IR ' P
1. 910 0. 547 1082 1o PR 48, 52 47.6 49, 5 13.9 10. ¢ 16.6 E 6. 66 5.8 81 .eamer....| 06
1. 367 0.9017 120.6 14.12 24. 04 34,74 82,0 86.2 23.3 20. 0 30.0 i 8,20 6.9 89 0,016 | 97
]
1.368| 0.747] 186.8| 12al| en7i| 84 83.7 86.3 10.0 13.3 30.0 8.80 8.5 10.4 ]| 0.8 | 101
L403] o.811| 1855|1080 7Ll 8Tz 34.1 40.4 206 16.0 20.6 8,78 8.0 10.4] 0700 | 102
o.080 | 0.077| 17A0| 15.12| 8571|2400 22,0 28,5 24.8 20.0 83.3 | 1L34 1.1 130 o080 68
L.os0| O0.866| 117.3| 13.43| B3218| 2743 26.5 20.5 22.0 16,6 26.0 7:60 7.1 7.9 o8| 0
1840 |  0.846 98,5 9.08| 80.76 | 34.05 8L2 30.2 21.5 16.6 23.8 6.98 6.2 6.6  0.585 | 107
1673 | o.701| 1627 | 10.42| B0.37|  48.50 80,5 47,2 17.8 13.3] 233 1054 0.2 13.0 ) 0.675 | 100 b
1,481 0.787 101, 8 10.11 11.45 42.70 37.5 51.8 20,0 16. 8 26,6 0. 00 5.0 80’ 0.6556 | 110 &
1.429 0. 689 125.9 14,85 20,03 36.30 84.5 38.5 1.5 18.3 20,0 8,16 7.2 9,2 0.980 | 111
1.868 0. 0677 80.1 13,80 27,78 47,44 89,7 56.6 17.2 10.0 23.2 | 5. 24 4.2 6.4 0.900 | 113 &
1, 596 0. 886 117.6 12. 81 25,30 40. 54 36.8 40.8 2.5 13.3 23.3 l 7.62 7.2 85 0.830 | 13 b
1.709 0, 701 86.7 10,49 80.88 45,70 39.9 40.0 1.8 13.3 23.3 5. 62 5,3 5.0 0.680 | 114
1.739 0. 709 108, 5 11.88 28, b7 44.18 89.2 50,2 20.3 16. 8 23.3 G, 64 6.0 7.4 0.770 | 114 b
1,489 0, 831 137.7 13.11 25, 88 37.84 32.6 41.3 21,1 18.8 20,6 8,902 G 4 15,7 0,850 | 1156
1.381 0. 811 113.1 11,42 19. 59 35, 08 30.2 30,9 I 20,6 13.3 |7 28.7 7.33 8.0 12,0 0.740 | 116
1,527 0,819 138, 0 12.58 33,12 38.80 3.5 40.5 20,8 13.3 T 26,6 8,04 7.8 10.6 0,815 | 117
1. 609 0,728 124. 4 13. 50 25,73 ! . £8 37. 4 45,0 18,5 13.3 23.8 8,00 7.5 8.4 0.870 ¢ B2
1.187 0. 6830 115.7 11. 96 20,04 30.10 26,8 82,0 16.0 13.3 20.0 7.50 ] 89 0775 ] 920
1.872 0.900 [-aennnn e 34,84 288 38.7 23.1 6.8 28,0 {[.oevuun PR D | Pt 91
1,844 0. 661 120.0 18. 04 28. 60 3414 |  80.9 87.1 16,8 13.8 20,0 7.8 7.1 8.7 0,845 | 103
1.118 0,752 138.¢ 11. 50 20,80 28,40 25.9 30. 5 18.6 .13.3 23.8 9.00 8.6 9.5 0.746 | 100 @
1. 598 0, 740 120, 1 10. 80 36.43 40, 60 36.2 ; 43.8 18,7 .18, 8 23.8 K 8 7.2 8.0 0.700 | 110 &
1,141 1.213 12.7 14.12 36. 51 28. 98 24. 9 ’ 32,1 30.8 23.3 3.3 7.80 8.4 82 0,915 { 100
0. 864 0, 849 166. 4 10. 49 86,76 k 21,70 20.9 = 23.3 21.3 13.3 36.8 10,78 9.1 2.7 0,680 | 104
0, 907 0. 980 165, 4 ) 10. 438 36, 56 [ 23,04 19.0 27.0 24,9 16.6 33.3 10,07 8.9 1.9 0.670 | 100
0. 904 0. 760 126.6 10.72 81,88 22,96 20.9 24,4 19,8 16.8 23.10 8.20 8.0 8.4 0.605 | 112
1. 081 0. 480 121.9 10.88 4. 75 27,46 25.3 20.0 12.2 8.8 20.6 7,80 7.8 8.0 0.705 | 106
1.805 ] . 0.760 118.2 9.18 31,03 33. 14 26.6 35,5 10.8 18,8 23.8 7,00 . 6.8 10,1 0.595 | 108
1. 384 0, 793 124.1 12,64 20.14 ' 35.16 19.0 56,5 20.2 3.3 36.3 8.04 4.2 15,7 0.819
wenkest, No, 113'a. Heavlest, No.92¢; lightest, No.107. Most lint, No, 104; least lint, No, 1104a.
GEORGIA.
1,018 0. 945 180.2 18,77 41,57 25,90 24.8 27,4 240 20.0 26.6 11, 68 10.6 12,81 0.800 : 118
1. 050 1,224 181.2 12,04 28,84 26, 08 24.8 20.7 L1 20,9 46,6 8,60 7.4 1.0 0.780 ¢ 112
1,380 1.101 118.5 15,20 28,93 35,08 27.6 3.7 20,8 23.8 83.3 7.55 6.7 9.0 0.985 | 128
1,572 0. 886 113.9 11, 68 20,10 30, 94 81,4 45.8 22.6 16,8 20.6 '7.88 6.7 9,0 0. 045 | 12¢
1.253 0, 681 8L 5 10.42 25.902 81,82 28.4 35.8 17.8 18,8 20.0 5,28 4.4 6.5 0,076 | 125
1.040 0. 889 127,56 178 28,28 24, 668 28, 5 28,1 2.8 i6.6 26.6 8,26 7.8 9.1 0.760 | 144
1. 089 1,043 168.9 13.68 |  88.62 27,15 22.8 30,7 28,6 20,0 38.8 10. 82 89 119 0,880 ; 146
1,108 0,808 |..... reeee| o 18,00 36,10 28 14 26.2 29,1 22,81, 16.6 21 Y O 1,205 | 158

e
s
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COTTON PRODU

CTION IN THE UNITED STATES.

GEORGIA—Continued.

'i Number of sample,

Character ot soil.

County. Cotton varisty.

Sender.

!
|

157 | Graysandy Jands..oee et e
152 | Gray aandy pine Jands. ..o Tattnall oo e ,;é
y PIe 1ands .o e b Bahamian bolls at joints;

168 | Sendy pine lands ... bolls a Found of lint, 5 locks

per boll, )
LAKDS WITH CLAY S8UBSOILS (METAMORPHIC). .

19 | Graysandy 1and oo fenrenereecaierereeraanenrnaaanes

3126 | Sandy grunitic soil,

127 | Gray sandy soil

181 Je-... do Improved cluster and sea
island.

Barnes' Impraved ........o--.

Petit Gulf..........o.ve\.n.. Georgda Department of Agri-
! culture.
B0 | e e Jackson ... .... Herlong coeven veeinivennnnn W.T, Colquith «com e v cdmmvnnnn
141 | Gray sandy soil, first quality. .. c.ooooioeonnnn. ... .{ Lincoln........... R Rt R RE T T R roUpptg s - WY 5 112 /1Y o) (N
143 f Coarse and gravelly, third qualiby v.o....cooeeeeeeenoono. ... D L R S S IR [ 0 R emes
147 i Oak and hickory upland, not manared ....................._.._ R MUSCOZEO o wmmenleenen it J.C.Cook cooennl o EEER RN
148 ) Coarse sandy apland, manured with 250 pounds guanc and 600 pounds of | Newton «eveen vueuleenremnnvesneraseons oo oo [ S % T 1 O
stable manure per acre,
149 ,' Coarse sandy upland, cultivated 32 yer¥s, manured with 400 1 T BN [ S T I F L N
| of guano and 1,060 pounds of compost per acre.
162 { Gray sandy upland, fivet grade, manured with 55 pounds of old dry stable Paulding eeeenevoufomineie i e T R PIEWELE cvncnme a ummnnnee,
E manure per acre.
150 | Gray sandy upland, second grade, mannured with 300 pounds of barn-yard {....do ..ceeoe...... Greengeed........ocoeiuaena fol.l G0 ieriiiii e oaa “mreen
manure per acre, .
158 | Gray sandy land, with 500 pounds of dissolved bones and 1t0x of compost | Talbob. vveus weeievnvennennaenenennenns o W.R. Gorman eeee cecmenceuu..
of cottonseed and manure per acre, b
165 | Gray sandyland oo TOUD e W P, Beasloy. e cvecmens wnnnn
166 ' ...... R SRR RSO TS A (10 maseuan
67 | ... [ (T Jones’ Improved.............. D O 1S T T
} CLAY LANDS (METAMORPHIC),
120 | Red or mulattoland.,.......ooe.oena. ..
121 | Red or mulatto land (new land) woeell i) Froatbitten «oveeeieicciiniii v @0 e cmmmmrenay
185 | Chocolate or yellow sofls.................. Gwinnett ... feo RD.Winn ceceiii i i v
el elay oo L g e | R AO e e a v manas
137 X i \
et of $ 00 %0 "8 Der | Geotgle Dopartment of A gy
138 Stalk 2 feet high..............[...... QO i d e
142 N.A..Gru.wford.-_--..........
151 J.R.I’rewett--..-..--........g..
180 W.R.Gormnn-..-.-.--....*..
104 i W.P.Bensley---.-.-.--........
158 SEBIMd.ceieann i
LANDS OF NORTHWEST GEORGIA.
128 | Gravelly vidge lands (Quebec) A, R, MoCutohen. . S
128 | Upland soil . O ap Algood._-,.____.-::-“.
130 | Gray gravelly land Third picking ceve...... ... CD.Hillewe vuenenn ...
168 | Gray snndy soil, red-clay subsoil, no manars Latepieldng..................| B. M, Toung....... . L
1530 | Gray gravelly land............ .. Jones' Improved.... ......... S.M.H.Byrd....._ .. "
1080 REAIRDE ool T O P A0 e e
Bottom lands. T
146 Riyer bottom lands, fertilized with 200 pounds of phosphate per acr. ... .. Muscogee ... ....[..c.ooue. .. Ceerrenar e auaaaa. J.C. CooK e aeimnn.
164 | Brier croek bottom land, sandy Seriven............| Dixon Prolifie............_._. G. R. Black....... T mmrewan
185 | Brier creek bottom land, alluvial v+ e | Rio Gronde.e..oeenen, | Q0 e TR
161 Creek bottom Iand ...o...oooooiis oo Tatbot ooeve v e W. R. Gorman. . .: TITme e
ATl oo B

32

Cheatham and Dixon Im-
proved,

Longest, No, 124; shortest, No, 148, Widest, No,

184; narrowest, No. 185,

8.8, Bird......
John Hughey.oreenawex

[P ¢ U« SR

-

!

W.D. W, Johnson « « - -« “mranuy

Georgia Department of Agel.
culture,

R, H. Springer--.cce-va e

R.N. Carmichael o - v camvenen .

Georgia Department ol A gyl
culture.

W. B, Frances coov e e smeweevna.

R.D. Winn ..

mresc s mmmeswenann

e
Strongest. No. 160



MEASUREMENTS OF COTTON FIBER.

GEORGIA~—Continued.
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BREAKING
LENGTH WIDTH,
IN | [INygys OF ‘VEII?’XHT' Weight LENGTH, IN MILLIMETERS. ww;‘ﬁ:ﬂgﬁ&?” A BREAKING WEIGHT, IN GRAMS. || yyoiohg
INCHES. | ANINOIL | g atns. | of 5 seed | Percent- " of 5sped | 5
with the| ageof with B
. lint, lint, the ling, g
0 ains. - TL 8L .
Average of | Average ff'mg‘ﬁ% En Ax&rggo Mini- | Maxl || Average| Mini- | Maxi- ﬁ‘?gﬁg Mint. | Maxi. || BF® a
4fibers, |of4fibers, resnlts. fibers. mum. mum, [lof4fibers,| mum. mem. rosults, | UL mum, S
[ S - %
1 2 3 4 5 6 1 8 9 10 11 12 13 14 15 ;g
0. 042 0. 839 123. 8 10, 57 85.76 23,92 19.5 25.9 21.3 16,6 26.6 8 02 7.0 0.4 0.686 | 157
0. 887 0. 866 1621 11. 50 35,57 22.52 19.9 314 22.0 it.e 30.0 9.86 81 1.6 0.745 | 162
1.842 0. 976 129. 6 10, 80 30.00 34.10 30.8 36,6 24.8 13.8 36.6 8,40 7.5 0.8 0.700 | 163
1.008 0. 858 161.7 0,49 38,02 27.60 26.8 20.8 21. 8 16. 0 26.6 9.83 8.1 1.0 0,615 ; 119
0, 934 1.126 126.8 10. 65 85,50 23,72 20,7 26,9 28,8 20.0 33.8 8.22 7.4 }0. 1 0.090 | 120
52 0.732 140.7 11.19 30.55 26,72 25,8 | 28.2 18.6 10. 0 26. 0 9.12 7.6 10.7 0726 | 197
372 0. 767 123.8 }l5. it 25,24 84,86 32.0 Hin] 1.5 16.6 23.8 8,02 0.2 1.7 1.016 | 131
0. 870 1. 051 115 8 11.11 87,60 || 22,10 18. 6 24. 4 26,7 23.3 3.3 7,47 6.4 9.8 0.720 | 132
1. 140 1. 003 119, 0 12.85 84,14 28. 96 26.9 30.1 27.0 20,0 43.3 .71 8.2 9.5 0,820 §{ 133
1245, 128p| 1454 15.66| 2055 LG4 26.5 85.4 83.0 23,3 40,0 9.42 8.0 .2 1015 | 184
1166 | o.7e5 ! 18156 ! 1835 220/ 20.88 26, 4 42,9 20,2 13.8 30.0 8.52 6.7 10.3) o885 | 139
0, 901 0.798 140. 6 10,65 35,50 22,88 19.5 25. 8 10,5 13,3 23,3 9,11 7.8 1.1 0.850 | 140
0. 024 0. 862 158,1 12.81 36.10 23. 46 20.0 25, 4 2L D 10.0 30.0 10,25 0.1 12,0 0. 830 | 141
1. 040 0. 909 167.1 12.04 20,41 26,42 22.2 28.2 28.1 10.0 3% 8 10.83 9.0 12,1 0.780 | 148
1. 334 1. 059 137.7 12,81 3L 92 33.00 3.9 36,2 26,8 20.0 36. 6 8.92 7.4 11.1 0.830 | 147
0. 80G 0.831 147.5 1L 50 . 89 20.48 10.0 205 21.1 13.3 23,3 9. 56 8.0 13.1 0,745 | 148
0. 983 0. 748 120.1 10. 84 3134 24. 97 218 3Lo0 19.0 10.0 26,6 7.78 7.1 [8] 0,370 | 149
1. 026 0. 760 1826.7 11, 65' 38,71 26. 06 3.0 28.8 18.3 16. 6 23.3 8.17 6.5 9.7 0,735 | 152
1.183 1 004 110.7 18.10 81,58 30, 08 28 4 3L1 25,5 20.0 33.3 7.76 6.7 8.8 0.855 | 150
1115 8, 870 144, 8 16.00 | 88,98 98.83 24,0 3.2 22,1 16, 68 30.0 9.38 7.8 10.9 1L.030 | 159
1.071 0, 809 149.'4 12,86 84,14 | 27,20 25.4 20,5 23,1 20.0 20.6 9,08 8.8 10.5 0.820 | 106
0. 881 0. 779 140. 8 1L 42 f3.11 £2,88 21. 4 23,2 10.8 13.3 20. 6 8,10 7.9 10. 4 0.740 | 166
0,934 1. 004 167. 4 18.21 ¢ 33.80 28.72 21.1 25,7 26,56 20,0 a0, ¢ 10,20 8.5 18.0 1.180 | 187,
1114 L14 125, 0 13,58 30.11 28, 31 25,4, 3.8 20,0 23,3 33.3 8,10 6.9 0.3 0.880 ' 120
1.025 0, 760 120,02 |aee veaaaldiios P, 26, 04 23.6 20,0 19.3 13.8 23.3 7.14 5.9 [0 | PP 121
0, 906 0. 614 164.6 18,89 45. 00 21, 00 20. 0 25.6 16,6 13.3 23,8 10. 66 9.3 12,7 0,900 | 135
1112 1. 220 1560,1 15, 86 83.00 28,24 26, 4 30.7 SLO 20.0 43.8 0,73 8.4 13.3 1,015 | 136
0. 819 1. 153 124. 5 11. 65 3L12 20. 80 18. ¢ ‘93,8 29.8 23,3 33.3 8.07 6.3 10. 8, 0,755 | 187
0. 952 0. 921 125.8 9. 88 84,37 24,18 2.8 27.4 23.4 13.8 33.3 8,12 71 12,8 0,040 | 138
(. 019 0. 045 179.2 18,60 36. 38 21,84 20. 6 25,6 2,0 16. 6 83.8 1161 8.0 13.7 0,856 | 142
1. 007 0. 817 140.7 12.81 89,77 25, 58 2.8 2.7 23.3 16.6 83,3 9,70 8.8 10. 4 0.830 } 151
1, 076 0. 878 193.8 1111 36. 80 “27. 34 22.8 20,5 82,8 13.8 30.0 12,58 9.1 13.1 0.720 | 180
1.207 0, 968 102, 1 12, 58 24,54 30. 64 28.7 34,2 24.6 20.0 26,6 0,62 6.1 kR 0,816 | 104
0. 998 0. 850 119.8 10, 34 32,83 25,488 4.5 27.1 21.6 13.3 30.0 7.76 7.2 8.4 0.870 | 158
1. 105 0. 839 130.0 18.18 32,76 28.08 25,0 36,0 21.3 16.6 23,3 8,42 71 10.0 1.175 | 128
1.119 1, 05¢ 157.1 114,35 32,79 28,42 20.9 30.6 26,7 20,0 83.3 10.18 8.4 18,6 0,030 | 129
0. 970 0. 820 125,0 11.73 35, 52 24. 62 20.5 20,5 20,6 16,8 28,8 8.10 7.1 8,8 0,760 ; 130
1,172 0.718 116.7 12,58 30. 61 . 20.78 27.6 32.0 i81 13.3 20,0 7. 50 6.8 9.8 0.815 | 168
0. 816 0. 693 1315 17,44 36.28 20,72 19.8 214 17.¢0 16,6 C 03,3 8 52 7.6 9,7 1,130 | 1536
1.012 0. 858 148.1 10,19 34,85 25,70 23.5- 28.4 21.8 16,6 6,8 0. 60 7.3 11,3 0.600 | 153
1,208 0. 949 129.3 11. 96 27.74 30. 68 206.0 856 24.1 20.0 30.0 8,38 6.8 8.5, 0.775 | 145 "
1,142 0. 917 121.0 7.95 37.80 20, (2 27.1 35,6 23.3 © 16,6 80,0 7,84 6.1 10,1 0,515 | 154
. 985 0.728 134.1 11,11 3104 25,02 23,6 27.2, 18.5 13.3 28.3 8,60 7.6 0.9 1 0,720 | 155
1. 063 1.025 147.5 16. 90 36,10 27. 00 256.3 29.0 8.0 13.3 36.6 9. 56 7.3 14.3 I 1.005 | 101
1. 066 0.9013 136.9 12, 80 83,18 27,09 18.8 8.7 23.2 10, 0 40,6 8.85 4.4 14,3 ! 0.830
weakest, No. 125; heaviest, No. 156; lightest, No. 1564, Meat lint, No. 118; least lint, No, 164, .
' Jor ‘ 33



22 : COTTON PRODUCTION IN THE UNITED STATES.

. INDIAN TERRITORY.
E]
B
5 Charaater of soil. County. Cotton variety. Sender,
- ‘ ,
o
g
=1
2]
=
Z
170 .| Alluvial Iand, B8t cJA8E «.0veeirrie e rirmmieeecnnrsamaes semaasaneeaneas | Pottawatomnie v oeeon i R, A.Carnbrow «.uevmerennsen
169 | Alluvial land, old-land class ol P P (R Q0 veernemrieniiarancnnas
LOUISIANA.
PARISH, '
171 | Light andy 80dl ceeeen it rrrriiiese i e s Blenvillo .........
- 175 | FHIIABA L ovineait i e e e Cagehaula ........
176 | Hillland,sido of hill ... ooiiiiiiiiniiriinienimiemirrerr s cneiencncaceneeene@0 coivananan,
178 Do Soto..oeen.....

179 SR U . ..
183 Saint Tammany.. .{. 4 WG Warren-caceeriannae- .
185 h Tangipahos,...... . .| W.H, Garland
186 . .} B. L. Gullett........ sereaasnen
187a }Ta.blc-l:md, long-leaf pine, red and white oaks, subsoil red or yellow { e SRLTIIEEEE EEETEE L L RATESTRE |
1870 loam, manured, . IR 1 R )
100 | Lightsandy upland loam ..overiioinne i e R.T. Wrighti....oviviiiiiannn.
b 4 T I 0 11 ) S P IO T.J.Butler...ceveneamrnnnnnn.
. 188 | Black prairie upland . ... oo cciiiiiiinnereeermrene] VOIRON ceciiar e et a e aae R. T Wrighteeeeeniiiianina,
172 | Dottomland . oo cooiitaiie e e Bienville....ooeuiliriiiannni il T.J. Butler...... c.eneneens e
174 | Creek bottom Iand......cveverirmrrorinrercam e cracercennrcrsssonmonrarns Catahoula ........ McClendon's Prolific.... ..... M, DOmpBeY covaen-vecrmanvann
177 | Dark sandy bottom 1and . .covuenriiiimiiciiiairerec it i mmrroanen De Soto..cciraenn. Peeler . cveeeneeaerainacnaa. A, V. Roberts cevveriinnnrean
180" | Hummock Jand.... .... Cetmeesresesmnsiraann e maenas Merehouse ... .... Boyd's Prolifie.......... e A.S, Keller.. [
1B | GUMINAS et eetr sttt rm i a e e e Y R I SPe African...... [N P (1 [
182 | Red river allovialland... cmemsieneiseinas cons sewennnseo..| Bed River ..o Peeler... ..| B, W. Marston . P
184 | River Dottom ceeneriir e iirred et ke cne s e oo | Salnt Tammany L Ll vl W, O WaITCH «nnene ceeeeo s
101 | Bottom land ooooe i i Petit Gulf.. .0 W.7T, Jones ...
192 | Sandy hummeock e Joee Herlong ... A P L
189 | Dark clay loam, lowland . coeeeeocrimariaiianimicrrrees s irimersnennmreees] VIO coes cianaaf e e R. T, Wrighteearae voeeannn
185a| Creek bottom Jand...oveveeinmmncniimii i e Tangipahof. . ceeeleeveeiicii e, W. I, Garland.c.coeennnenan,
B T Y T ) | U S A, SO A IR
Longest, No, 179; shortest, No, 1875, Widest, No, 188; narrowest, No. 183, Strongeat, No. 185 a
MISSISSIPPI.
!
COUNTY, s .
193 | Gravelly hill land, sandy subsoil Amite ..vonvane., : Hoavily manured............. J.R. Galtnoy---ooeoaain .
201 | Light sandy loam ... LaFayette ....... [ Preh...oeeseeeeeooneneeeoo B Ternondez coeeneeeenn.nne
202 . ! Old land, not manured........ . X
200 .} Old land, highly manured
! 203 | Dark sandyloam....ec.esriiineinirrnenetonunniuniiasarrsnnn e e ranndens 00 cern i e e
209 Cultivated 3 years
- 208 .- . Cultivated 25 yoara,eeeee ... .
204 | Sandy boltom lands.. .o vorioiiniiiiiiiii i cirrenrrree s rnetmaeinaneaannn | L8O e | Fivst pleking ... ..

205 ... Second picking .oeeeeivannnnns
206 Third yieking ..oovvvenenr. .. S
- 207 R . ¥ e ceemimanmiee e nas D.B.Stewarb...... ..... eea
B . | SR 0 - 11 - S SN
197 Manured; cultivated 20 years.
198 Cultivated 22 years...........
194 Cultivated 10 years..... e .
L1905 jiawaa. . [ aens Cullivated 40 years..........,
1afca..-do....... e eeMsenirrasaitaee it ab et e . en New ground .veeeeeveeniinnn.
bRt R R U U cae Cultivated 20 years...........
| B ] 2 g SO O
' Longest, No. 200; shortest, No.202. Widest, No. 200 ; narrowesat, No, 108, Strongest, No. 200; woskeat, No. 103 -
34




MEASUREMENTS OF COTTON FIBER.

INDIAN TERRITORY.

DREAKING
i ;;’);:,!«!J'F WEIGHT, Wel LENGTH, IN MILLIMETERS, WIDTIL IN yikyy OF A BREAKING WEIGHT, IN GRAMS. -
INCHES, | AN INCIL . ght ‘ g MILLIMETER. | Weignt
GRAINS, | of 5 seed [ Percent- of baced| 4
with the | age of , with 2
lin int, the lint, | g
Average of | Average 0‘%{32’;‘!& ingraine. _A-.\;%rgge Mini- | Maxi- || Average| Mini. | Maxi. ﬁ?x’% Mini | Maxi || AT 3
fibers. jofdfibera. " oy fibers, | MUDL mum, |of4fibers.; mum. mum. rosults, | mum. mumnm, ;
B
1 2 8 4 i) 6 7 8 9 10 11 12 13 14 15 z’
1: 023 1. 043 126.2 12,50 3148 25. 98 4.2 281 28,5 23.3 80,0 8.18 0.8 12.0 0. 810 | 170
1.140 0,768 112.4 14. 36 82,26 28. 96 23.8 3L1 19.5 10,0 26.0 7.28 6.6 8.5 0,030 | 160
LOUISIANA,
1.116 0, 846 1282 15.28 34, 85 28,34 24,0 32,0 21,6 ' 18.8 26.6 7.98 7.2 0.3 0000 | 172
1.077 0,953 112,0 11,65 31,12 27.35 23, 4 80,17 .2 16.6 3.3 7.26 49 .7 0.765 | 175
1,106 0,817 84.0 12.19 36. 08 28.08 20.9 40,6 23.3 20.0 26. 6 5,48 6.5 8.6 0.790 | 176
1. 003 0,819 100,89 12.42 33,54 5. 48 22,5 30.0 20. 8 16,6 206.0 7.12 6.2 81 0.805 | 178
1,267 0.795 82,1 13, 50 29.14 32,18 30.4 34,4 20.1 13.3 20, 0 5.82 4.1 7.0 0.875 { 170
1.151 0,634 1424 [ cviivrranisecnn 20,25 22,7 36.9 16,1 6.6 26,6 9. 23. 7.3 11,9 f[eeeceet...| 188
1.075 0. 716 141.1 12,04 30,13 27.30 4.6 80,5 18.2 13.3 26,7 9,14 1.8 1. 4 0,780 | 186
0. 902 1.2683 120.1 18,12 38.23 22,92 2L 5 24,4 321 26.6 36,0 7.78 60 10.6 0. 850 | 186
1162 1,146 149, 4 13. 50 82,00 20. 20 28,2 31.9 20,1 20,0 40,0 9. 08 &7 12,2 0.875 | 1870
0,862 0. 831 115.6 13.74 29, 21 21.90 10.5 26,2 21,1 18.8 22,3 7.49 6.1 10,8 0.800 | 187 %
1. 028 0, 996 120.3 12,27 33.90 26,12 24.0 28,5 25.3 13.3 33.3 7.80 71 4.1 0,795 | 160
1.214 | 0.848 1318 11.19 33,10 30. 84 28,4 32.7 21.5 16.06 26, 6 8. 54 7.8 16,7 |{* 0.725 | 178
1.001 1,004 173.6 12.80 82,33 25,44 22.8 29.0 25,5 20,0 30.0 11.24 0.4 13.3 0. 835 { 188
1,104 0.799 132.4 10, 88 35.48 28, 04 4.5 3L6 20.8 16.6 23.3 8.568 6,8 0.0 0.705 | 172
1,084 0. 693 135.5 16. 36 32.07 27.53 24.7 31. 8 17.6 ‘13, 3 28,8 8.78 7.8 0.2 1,000 | 174
1.220 0.878 151.9 15. 66 28. 57 30,98 25.8 34,7 22.8 16.8 26. 6 9. 84 8.0 11.4 1,015 4 177
. 1,011 0,807 117. 4 1111 34,02 25,68 23.3 27.2 - 20,5 ) 6.6 3%.3 - 7.6 5.5 167 0,720 1 180
1,080 0,783 69.0 12.35 34.37 26.40 2.9 31,3 10. 8 18.3 20.0 4,47 3.0 8.1 0. 800 ; 181
1014 0. 850 04, 4 18,19 20,46 25,76 33.0 37.3 21.8 16,6 26.0 612 57 68 @, 855 § 182
1. 059 0,857 | © 123,0 fie...n. PN P 26. 91 212 30.3 16.7 6.6 26.0 7.97 68 102 [hecvrannan 184
1,004 1. 008 128,7 9.03 85, 04 27,80 24.9 3.8 25.8 16.6 23.3 8.02 6.7 10.4 o 585 | 181
0. 987 0, 917 188.0 11,80 43.79 25,08 22,9 7.5 23.8 18.8 36. 6 8.84 T4 119 0. 7065 | 193
1.020 1. 008 157.0 16.28 31.28 28, 15 24,8 20.3 25.8 13.8 88.3 10. 04 8.3 123 1055 | 189
1.032 1,004 214.5 15.74 30,21 26,22 22,0 31.¢6 25.5 16.7 40.0 13. 00 1.0 18. 2 1. 020 | 1860
1. 089 0, 882 127.6 18.01 33,08 27,16 10,5 40.6 22,4 6.6 40.0 8,20 3.0 18.2 0. 843
weakest, No, 181, Heaviest, Nu. 174; lightest, No. 191, Most lint, No. 192; Jeast lint, No, 182
MISSISSIPFI,
1,041 1. 020 109, 9 26,45 22.2 32.7 26.9 17.4 83.9° 7.12 8.2 TB [leveeeannns 103
1. 056 0.909 125.3 26. 80 20.7 32.6 28,1 17. 4 3.3 8,12 7.2 0T Hleveennaol} 201
0.810 0.929 117.68 20. 58 17.7 26.5 28.6 1.0 80.1 7.62 6.0 9.8
1.282 1,081 161. 4 82, 56 30.1 28,0 27.4 20,8 36.56 10,48 8 4 12 4
1. 069 0.933 ' 134.6 27.16 22.9 20,6 23.7 17. 4 30. 4 872 8.7 160 favasennna.f 208
1.012 1.018 144.8 25.43 28.2 27.8 26, 8 17. 4 86.5 0,88 82 10,6
0. 904 . 0,080 147.5 26, 25 2.2 28,8 2.9 16. 2 34,8 9, 60 81t 0.8 ..
0. 986 1, 027 130, 2 25. 00 20.4 20,1 26.1 181 80.0 8.44 6.9 9,8 0,730 § 204
1.022 0. 941 146.3 25. 85 24.0 27,3 23.9 17.4 80. 4 0,48 20 12.7 : 6, 580 | 205
1009 | 0.008} 1250 26.62 20,5 80,9 4.6 15,7 84.8 810 6.4 105 0760 | 206
1.170 0. 845 139,65 29,72 22,8 30.6 4.0 17.4 339 0.04 7.0 b )| N+ L 2(!’5
1. 088 0. 484 156, 2 27,90 241 30.6 25,0 17, 4 86. 56 10,12 8.8 12.4 ; 0. 845 | 196
1,080 0,880 142, 9 27. 44 25,0 28.5 22.6 1.8 26.6 9, 26 7.5 11,0 : 0.730 , 19T
1.210 0.768 145.4 80, 74 80.1 318 10.5 16,6 23.8 0.42 7.8 & 0,826 | 1908
0. 922 0. 902 118.8 23,42 17.1 3L8 22.0 1.3 30,1 7.84 6.6 8.8 0,815 | 104
106 0. 965 116, 7 25, 80 22.6 20,6 24,8 17.4 8.8 7.56 81 10: 5 0, 800 | 195
0. 996 0. 933 116.4 25,30 22,0 27.5 ‘93,7 20,0 26,7 7. 64 7@ 8.6 0.560 | 100 a
1,098 1. 038 145, 1 27.80 26.0 a0 20.4 23.8 30,0 9,40 8.0 11.38 0,820 | 30D
1. 047 0. 857 184, 8 12.11 84,01 20,61 17.1 | 88,0 2.8 18.0 30,1 8,70 8.0 i 12, 'b” 0,785

Hoaviest, No.109a; lighlest, No, 205. - Most lint, No, 104; least lint, No. 195.
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COTTON PRODUCTION IN THE UNITED STATES.

MISSOURI.
&
B .
g Character of soil. County. Cotton variety. Semnder.
kS
§
E .
z ] e
MIEBISSIFEI ALLUVIAL LANDS, l )
212 . Dark sandy loam, cultivated 30 years, no manure ............. PP Dunklin ..........| Java Prolific.......ooenienni.. E.J. Langdon.....caocnnnn [
215 | Dark sandy upland ..o oo oii e ey Stoddard .........[... e reerie e aaaeaeaaa, J.P. Walker....cocnmnenueenn.
210 | Dark prairie losun, cultivated 10 years, Do manure .., .oevevverueicvnrennn. Dunklin ...... 1ot Matagords Silk....oveennen... E.J.Langdon...ieeeaeeieann.
211 | Dark praivie loam, cultivated 20 years, o manure.........coceuevnvereeonrdowndo oo, ve.] Red River.cooooorvennn-n RO SR A0 eovmrrecvearecnaians e
213 Lowland s i e vrmrs ereaa s aereeriei e, [ Stoddard. ..ol weeeel TP, Walker..coeaeaeiceiann.
1 P [0 R et eeenae s eweer erereaira e, JR T DA R PO [ L T [EPPR
Average of all covior i irae et cearere et maeateaa S Y N R  ER Rt
Longest, No. 210; shortest, Nos, 215 and 213, Widest, No. 214; narrowest, No. 210. Strongest, No. 210;
NORTI CAROLINA.
BANDY UPLANDS, E
220 | Sandy loam of coast regien, fertilized with compost ...... [P .| Benufort.......... Dicksen’s Early Cluster
221 | Sandy, somewhat clayey loam, with compost of muck, cottonseed, aghes, |....do PR
and phosphate.
280 4] Upland soil, with barn-yard manure .--....... s | Craven ...........
2305! Tpland soil, with compost of cottonseed and phosphate ..
231a| Light sandy sofl, barn- yard manurs.ccee. o covemneioonnann.
231h: Light sandy soil, with cottonseed and phosphate compnst . .
234 | Sandy BOIl ceeii i e trrav e anaaaanas
235 | Sondy loam . .
208 |...... 3 g RGO B £ £ 153 1 YOO S
241 | Sondy, ping Woods «eeooiiiiiit il Braswell.
242 | Gray sandy Ioam .. .oe e et acinerremmneaes e D v
243 | Light 8andy Joam.ceeen oo omceiiieiiiciiet i e
245 | Gray sandy loam, piny woods, manured with cottonseed . ........... ...
246 | Gray upland soil (near ereeks), manured with 100 pounds of sea-fowl | Harnett
guano and 25 bnshels of cottonseed per acre,
247 | Dark gray loam, littls saud, yellow-clay subaoil. ... o.ooooniii il e e et e 11 IR
249 | Gray sandy, pine, oak, and hickory land, sandy-clay subsoil O S0 © £1) ) SN,
250 | Light sandy land, clay subsoil, oak and Bickory eoeeeeee oo en i olns . C.FosCU@ .evuuran--
253 | Dark gray sofl, clay subsoil. feeeteetenentannnanaaeraaaas J. R, Lanier
271 | Gray sandy Joam. e i e e e et PasguOBANK L et e hetmeeeeaneceiammtnmenn-
272 | Piny woods, sandy Inad. .o v oooii e ra e PR F.JOFNOT veenvnneannnnnnn aee-
B T U8 D T 5 T T e [ M PR (S, 4 e
274 | Sandy, gravelly sofl ..ol i e e tsremmnemeany i aar e aresaann R.I,Steele sarreernnncnaaionnn
275 | Banily 8001 cneeirenitiiiatimremaaacaare e cmrarrruneranaesrmainmmneannennniran el c e e e eaae i rare e o mmre e |eeeaan [ (o Cveraen
286 | Upland soil . G.W.Stanton..covaeoiinannnnn
225 | Light sandy loam, pine, oal, efe.......... . . A, Qaksmith . -cveeennvnnninnn
2606 | Sandy, gravelly pine upland, manured......... e b ta e, Moors .-vnunaenn M. MceQueen ...oooeenvnennnnnn
260D )...... 2 S N PR PR | S J H. MceDonald ..ooueiviiians
%0 e...... [ T DO NI | |« Sy J, W.Johmson --c.oooiieernl..
260 ¢| Sandy, gravelly pine upland, manured with 200 pounds of guano per acre.j....d0 ...oooovinnet J.C. Fergerson «.vcen ooounanan
260 ¢| Sandy, gravelly pine npland. ceeeee oo et el Wiliam Blue ..o -vveeviannnna .
261 | Sandy uplands ... e e e vt mea el J.C.Campbell vvvivennnnannnn
262 | Lands of Pockot cresk (R s [« SR PO PRI
263 | Sandy vplands ..ooeo.nn... N.R.Bryan...c.coeeccerenaes .
284 | Lands of Governor's ereek . cocenocviann R SN P N. M. Fergerson .coeuoavuana.
265 | Sapdy uplands ... ouvii e i i teaicnia e rna e b rvenmraeennaeans] oo (O S.M. Carter....occecicnannan
268 {...... A0 ceevmvi i meme e eemavesaees e ameanaaae e FERRY: [ PP E.J. Harrington ...... ...
207 | Sandy pine, oak, and hickory fiats, with elay subsoil .....coceiaotie, P New Hanover ARBlack coviicrcneneiann.n
BOTTOM LANDS.
219 | Dark alluvial soil, slightly manured with guano............ [ Beaunfort.......aon AP PR R W Wharton .......couenen.
2324 Lowland soil, manured with cottonseed and phosphate compost........... Craven «veeenesenedienomenmcnaecricnaaen PR (700115 1§ P,
233% | Towland soil, manured with cottonseed and barnyard MANUTe. ... -..en... Y I PO cemeee Stalk matured 94 bolls ........{..... 2 S
230 | Sandy land, Ronnoke TiveL ..o cveinecrecacavsoss semaceacamcanmennsvansa--| HalifaX ..ol Peeler covvecmeacnaiinns vemenn J. M. Smith eeeeiiiianacaia,.,
T T T T L OO SIRCSIOOU N DU I SR JOBDEOD «uvnnrsnvmnsonraennansfeanns B R, )
256" | Light sandy ¢reel Iands cooiveoairieicirnenrrriaron smnmamnesmmsensneerees] MAPHD ccvvmnin e e JiR.Lanier ..e....oo..iiolo
257 | Low bottom lands... X ettt aaivensasateanener s nananaenan O, PP 1 S Opens late....... PUOU R (. [
981 | Bottom 1and, Do MAnMI0. cnve s ee i vaemeacenn e memmaomrmaman —reaae AR - veeuvnnnae Picked late - .oocacniveneaon. ] L RobinsOR ..o, v
277 | Light sandy loam, yellow-clay snbsoil ...... Tyrrell .o..o....... cevessemnauenasnsessnesnaneen.o.| EpILTeigh (oo lllliaean.
233 | Stiff clay hummock 1aRE o oiav ittt crerae abe e aeaen IO Craven ...cooeieee| iae feemeeran fereaeeiemrenanas J. Humphrey ........ P
250 ¢ Dark gray soil, second bottom Crawley ¢reek, RO MABUIS. covmunviccneans BOOTE wevacmenmsaatiranrsannans cesvesassecanssanaa| JOhn C.Campbell... . .......
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MEASUREMENTS OF-COTTON FIBER. 25

MISSOURI,
. BREAKING|
N m‘f',?x,,fﬁiy WEICHT | Weish LENGTH, IN MILLIMETERS, WIDTH, IN ydyg OF 4 BREARING WEIGHT, IN GRAME, .
+ INCHES, | AN INCH, . ght MILLIMETER. J Weight |
N GRrAINS. | of 5seed | Percent- of aeed | 4
withthe | age of . with B
- . ling, lint. thelint, g
Average of| Average 0%;(‘)3?;%05 in grains, A‘:)et? %8%| Mini- | Moxi- || Average| Mini. | Maxi. ﬁ.‘g’ﬁ‘,gl% Mint. | Maxi |EOR%| @
4 fibers, ofdfibers. rosults. fibera. mnm, mum. lof4fibers.| mum, MOm. || oanits, | DU mum, :
-
1 2 3 4 5 ¢ 7 8§ 9 10 ‘1t 12 13 14 B 1 E
1.075 0.811 137.0 12.73 33.93 21.30 22.6 32.4 20. 6 16.6 26.6 8.88 8.0 9.4 0,825 | 212
0. 007 1, 047 181.2 11. 50 29, 51 23, 04 22,6 24.3 26.6 23.3 30.0 8,50 6.6 16,2 0. 745 | 216
1,260 0.779 183.3 16, 82 28,30 82.02 24.6 37.1 10,8 13.8 28.3 11. 88 10, ¢ 13.5 1,025 | 210
1. 240 0. 886 100. 9 14.12 31.14 3160 28,4 37.1 22.6 16.6 30.0 G54 5.1 8.2 - 0,015 | 211
0. 980 0. 905 132.1 11.78 84.21 24. 88 23,1 26.1 23.0 16.6 30.0 858| - T.4 10.9 0,760 | 213
1.130 0. 900 134.0 10. 66 32.61 28, 69 25,4 41.6 28.1 20.0 26,6 8.68 7.3 0.6 0. 600 | 214
1. 098 0. 890 136.4 12.76 31,62 27. 90 22,6 41.6 22.6 13.8 30.0 8.84 5.1 13.5° 0. 827
weakest, No, 211. Heaviest, No. 210; lightest, No. 214. Most lint, No, 213 ; least lint, No. 210
NORTH CAROLINA.
L048| 0705|144 1211| W876| 2662 o 241) 284 0.2 166 2.0 0.18 721 100§  0.785 | 220
1045 | 0.661| 136.4| 1073 8507  26.54 25.1 20,6 16.8 10.0 20,6 884 7.2 meil 0,095 | 221
1. 041 0. 878 145. 4 11.8t 28,79 26. 44 2.1 30.4 22,8 16.6 80.0 9,42 7.8 13,4 0.765 | 280a
1.0407| . 1027 159. 6 18,04 26. 03 26, 64 25.8 20.1 26.1 20.0 33.8 10,84 8.6 1.7 0. 845 | 230b
. 0. 996 0, 909 1210 . 8.87 34,78 25,20 24,1 26,6 23.1 20,0 206.6 T.84 T 6.4 8.4 0.575 | 231a
0. 841 1. 087 124.7 11,73 40,13 21, 36 17.2 24.6 2.1 16.6 36,0 8 08 61 0.8 0.700 | 2310
0. 886 0, 988 145, 0 14. 82 87.50 22, 51 20. ¢ 24.8 25.1 20.0 30.0 9. 40 8.0 1.2 0. 960 | 234
1. 040 0. 920 161, 1 26, 42 25,2 29 8 23.6 13.8 30.0 10. 44 0.5 14 ..., | 285
0, 821 0. 830 172,56 28,40 20.7 21.6 21.3 20.0 2.3 11,18 8.9 13.0 0.910 | 238
0,956 1, 057 118.8 24. 28 23.1 25. 4 26.8 20.0 33.3 7.54 59 8.8 0. 850 | 241
1,033 0.760 137 feeecrvenacfen PO 20, 24 21,1 80.2 16.3 13.8 23.8 8,53 8.7 10,1 f.oea.. 242
1. 063 0. 827 120, 6 18.12 20,41 27,00 26,1 28,7 20 16.6 26,0 8.40 7.0 9.8 0. B50 | 248
© 1077 0. 760 176, 6 14,43 82,62 27,86 2.6 20.6 1.8 16. 6 23.3 11,44 6.0 12.4 0,985 | 245
1018 1,220 152.2 13.190 85,79 25, 86 25,2 26,6 3L0 28.3 40.0 9, 86 81 L1 0.855 | 246
1. 005 0. 874 164, 8 |-ceeeevnifonnnnnn, 25, 52 23.8 26,6 22,2 13.8 80.0 10. 65 8.6 T N | R 247
1. 208 0.752 106, 6 13.12 28,23 30, 08 20,3 83,2 19.1 16. 6 23.3 6901 5.3 16.0 0. 850 | 248
1. 015 0. 626 A7L3 |cevacnenuifoonecnannn 25,78 22.8 28,5 16,9 G. 6 3.3 11,10 10,0 1L T feeernneen 260
1. 023 0, 984 1475 11, 50 30,24 25, 08 2.5 25.4 25,0 13.3 30.0 9,62 8, ? 11,1 0,745 | 256
........... SV DU PUNNUURIN SOOI VR INRUPUI SR 26,0 20.0 80,0 [leeeercefoeneimnnn Jommecmme|[oamranans | 270
1.019 0, 808 160. 2 12,50 87.03 25, 88 240 29.5 22.8 16,6 30.0 10,88 9.1 1.6 0. 810 272
~L0d5 0.787 120,1 14,43 83,15 26, 54 2.7 82.8 20.0 10. 0 26,6 7.78 6.8 9.3 0.9035 [ 273
" 0,008 0,728 B S O 25, 36 2.8 20,1 185 18.3 23,3 9. 04 82 10,0 ocneen... 274
1. 042 0,748 1491 {eaeeririiifinncnennn 26.40 28,1 20,0 19,0 13.38 26,0 9,60 7.0 2.7 | . 275
1017 1.071 110,8 Jeeennenas, [ 25, 82 28.8 27.9 27,2 16.0 83,8 7,76 71 9.0 ; ceveaconn | 285
0. 695 0. 787 107.4 10, 03 33. 84 17, 66 16.4 - 18.8 20,0 10. ¢ %98, 6 6. 906 61 7.7 } 0, 660 | 225
1.180 1,007 130.5 12,19 {- 88,61 80, 24 20,8 a1y, 2l 20,0 33.8 8,46 7.6 10.5 1 0,790 | 200
1.162 0. 945 118, 2 12,10 36, 07 20, 52 25,6 3L 5 24.0 20,0 30,0 7.66 6.9 81 0,790 { 2000
1,332 1.181 110.1 33,58 80,8 8r.8 30,0 26. 6 33.3 7.72 6.4 L1 ' 0,830 | 2600
1.038 1,166 103.7 26,36 25,1 27.6 20,6 23.3 86,6 6,72 5.8 8.8 0,805 | 200d
1,138 0. 886 130.6 28,90 26,0 80.8 22,8 16.7 30,0 8.46 6.3 119" 0,040 | 260 e
1.079 0. 984 154.6 27.42 21,2 A & 25.0 16.6 33.3 10,02 8.6 ILb feevinennn . 261
1. 093 1.003 183.8 [. 27.76 27.0 28.9 25.5 20.0 33,8 T804 71 [V I 202
1.226 1. 004 132,1 31,12 A 85, 7 25.5 20.0 33,8 8,56 7.6 0.8 jfauae we-- | 263
1,103 1. 048 183.2 28,02 24,7 33,9 20,5 20.0 33.8 8. 64 4.8 L0 [{..... veaest 264
1.034 0, 701 142.9 26,26 24,0 28,2 20.1 10. 0 26,6 9,26 8.3 10,1 jleeemnnnnnn 205
1,129 0. 006 126.2 28, 68 214 3.0 23.0 20,0 26, 6 818 7.0 10.7 0.GBO | 260
0.915 0..906 128.8 23. 24 23,0 25,1 23,0 20.0 20,6 8, 04 7.4 12,1 0,875 | 207
. , i
1. 220 0. 909 107.1 12. 88 20,94 3114 20, 6 82,6 23,1 20.0 20.0 8,04 5.1 89 0,835 | 219
1,476 1. 027 118.8 10,11 35,87 27,34 25,7 30.1 26,1 13.3 33.8 7.86 5.0 8.8 0.635 | 2324
1.181 1, 067 116.7 12,81 81,32 28,72 25,7 L9l 2n1 20.0 83,3 7,80 6.0 9.4 0,830 | 282b
1,048 0,088 176.2 12,19 82, 27 26, 62 15.9 28.0 25,1 20,0 26.6 11,42 10.1 12,94 -. 0,700 ! 239
0.012 0, 886 114, 6 9. 85 38,40 23.16 21,0 25.0 ~22,5 16.6 30.0 7. 48 6. B 9.5 0.025 | 240
0. 985 1.015 108, 9 9,88 82.81 25, 03 22.2 27.8 25.8 20,0 | ~ 80,0 7. 406 6.1 10. 8 0.640 | 256
- 0.902 1, 0,634 128. 4 9. 96 37. 21 24,02 23,1 25,8 16.1 18.3 20.0 8.32 7.4 0.3 0.645 | 257
- 0,881 0.920 118, 2 10.26 87. 59 23,10 20.1 215 23.6 16.6 33.8 .66 6.5 161 . 0.665 | 264
1,078 0. 858 176, 9 16. 67 85,18 27.40 26.5 20.8 21,8 16,6 26.6 11,46 7.9 13.8 1,080 | 277
0. 965 1. 061 126.8 15,43 19. 50 24, 52 - 22,06 26. 8 26.7 20.0 30. 0 8,22 6.0 12,1 1.coo , 283
V 1,272 0,910 128.1 14. 66 34. 20 32,82 D o0l 37.0 22.6 20.0 26.6 - 7.98 (] 1.3 0,950 : 258 a

37




26 COTTON PRODUCTION IN THE UNITED STATES.

NORTH CAROLINA—Continued. '

<
B : -
g Character of goil, ’ County. Cotton variety. Sender.
B
g .
2]
:2
DED OR CLAYRY LANDS.
244 | Heavy clay soil, manured with cottonseed and guano.....ovevevnrereenn...| Halifax ..ooaoian S U PRI P & 0 355 {:) S
260 | Stiff land (const) .... .| Pamlico .eucnn .. J.8.Lane.......
270 | Clay Boil souinnneii i e . . Pasquotank .| C.'W. IIvllowell. cienen
282 | Clay uplands, mannred with gnano............. R, Wayne. cceeee vne-n J. Robinson . .vevuevarnn.
283 | Clay uplaads, no manure ........... PP [P ST I RIS PUUE PP PR, {40 .
248 | Dark loam upland, little gand, yellow.clay subsoil, manured with 30 bush. | Harnett .......... H.C.McNeill coeeeiiiiiciann..
els of cottonsreed per acre.
2582 | Rod and dark gravelly upland, manured with 250 pounds of guano peracro., | Moore -..n-....... A H, Cameron..--..ivaveevon.
258D | RBed and dark gravelly upland sofl....... et e wmaaaaaas R | SO -| D. M. Sinclair......ooieeennen
258a ... do...... eererennans eeeeeeioemanaan ettt ateetieseansaaees JU: ' O R M. McRaes..oeveuninannnnns
2584 |...... 0 e rerm et e i citeesasacecrarbre e s s am e aannn . N . . T, .| M. Fergerson «coaveeieeen: onns
258¢ {...... N em b st e senenaannan et e meem——————— U (: RN POUU ereenennn J.C.Campbell ..vuvneennn..n .-
" 950 a | Red and dark gravelly npland $0il, 0 1080UEG caievrriieeevnnsin marnanill B SR [ 2O PRy g RN R.McDonaldeeneeenensiannnas
2595 | Redand dark gravellyupland soil, manured with 200 pounds guano per aere . ...40 «.eevedeemaes]ovensn eeeeeraem s vemrend B Clogg oo e
209d | Red and dark gravelly upland soil, no manure ...... emme i cmeeaeoe. J T N PPN veo | F.Coampbell oviasiiinn vanans
259 ¢ | Ted and dark gravelly upland soil, manured with 200 pounde guano peracre . A.B. Harrington..............
OAK UPLANDB HAVING CLAY SUDEOILS.
216 | Sandy upInd. coees i i e e re i vraae e eee e ALAMANCA Lt rean i inaeea s weoof JoAGraham L ocaiiiaianloa.
217 | Sapdy and gravelly upland ......... recerei e Cemsresceaceaeooieeae| Anson ..., O veur| WLE Smithecaeuaneonnianun.
218 |...... i PN SR U (-
229 ) .| Caldwoll.
223 weoodo ...
b U R 1 S,
226 | Sandy loam, pine, hickory, poplar.............. N Chatham . .,
227q| Gray and sandy land ... ....oooiioioo. et eramana e Cleaveland..
C227D |ean- 5L U N ' [ T
227d §...... [ s R Y I
227¢ | Red and gray sandy land............ R [, IO
227¢ |...... i TN feeesmemaraaaeaaascesherane JU . (. S
2280 Graysandyland ..... e PN (U
2280 | eaenns L RNVt N (O,
228¢e [...... 37 R, et iaammencann e JO [ R,
28el...... [ fee e teeemaceremeramaanonlene s PN ; [ TR
2287 | Nted and gray sandy Iand ....ooviv oo iei i e e, PRI s RN
2290 | Grayand sandy 1and ... icoiiriniicrmee e aeenarn e .y P S PN (B
236 | Gray and gravelly ]nnd cesmmencesiesesannas| Franklin......... 3
237 | Sandy loam . .,........ wen-f Granville......... NS I C 7 X1 511 1) LU R
252 | Gray sandy land . Lincoln . coeonnvuaiduanas eteaeeteanna ceves] WL ALGrabam ceieenn vaiaen
251 | Upland 8oil .. .uerii i e e eeeanenas O [ SN I [ Elisho Ballard ceceeacee ot .
263 [...... [ 1 P eeeeaas Veveaeesanen N P | RO, e vecatnaearaeanneoeannnas John J, Phifer ccceeceenivaannn
268t Gray sandy Tand ... et e Orange «.oceeeven. e arena e itoesneenes] O W TOLDEON oo eeemene e cmenns
276§ Gray gravelly land.. i M. T Waddill cooeeeeaennaens
280 | Gray sapdy JOAM. ..o.i. i i rrainaiaeniuaatrenneansaeceennneeans] TIOM 1ennnrnenns . . . M, Houston ...
270 | Gravelly land . BRI S [ I SO
281 | Upland ......... F N PO U SN RO do..... seees
228d| Redland...... . Cleaveland J.R.Logan ... .
254 | Red-clay Llnd : Lincoln . o.oaea... . . .1 W. A.Grabam .. .
278 | Coarse, gmvelly mulatte apland, omk,blnckjnck and pine growth ........ Union «eaneevenn.n temasransinminnnannennmnneanens] M. EOUSEOR s mereeaen e .-
Average of all ...... Y U PPN S U . aam———s s
Longest, No.‘ 2580; medium, No, 228a; shortest, No. 225, 'Widest, No. 246-2070; medium, No, 2685-284; narrowest, No, 250. Strongest, No. 251; medium, No. 228d;
SOUTH: CAROLINA.
200 | Sanily highlands, Edisto islanfl. ... .oouoivenn.. Charleston. .......[..c.eeaion. . s I.‘J‘. Mikell covvenvniiimninen
2984 | Light sandy land, Jamos island ... BN T R A e a———ia vev.id| W. G Hinson.
2030 |...... do....... cen e [ R R, DS SUR do o.uvenn ceas
204 {...... L S P Y et . I. Rivers,.. PP
205 ' | Light sandy land, John's island . R [ Beadsland. ... . ............ W. B, Tyip - ... vanne
208 | Light sandy 1and «oeeann e i e e 10 e e : -8taple .__......... J. 8. Porcher.. Caean
2006 |...... A0 - reranane ‘ .
BU0E |00 o oo T e e
209 | High sandy pine Izmd clay subsoil.. . Gvﬂm e enteneees
301 | Sandy pmelands,claysuhsoilb..........,................................. Hampton __....... . H. Peeplo covenerenne vniven
20 P. ¥ Hammond «.ovuesiuanaa .
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NORTH CAROLINA—Continued.

|
rewo, oy | WIDTH, AU WIDTH, IN 1oy OF A
oS, N \f'f% g X | Weight LENGTH, IN MILLIMETIZHS. L BRRAKING WEIGHT, IN GRAMS. || wroiapt
- * | GRAINS. | of 6 sced || Peroent. of 5Beed | &
withthe|| ageof with B
- lint, t. the lint, g
Average of | Average O%Y(?fx‘gﬁ-, n grains. Av(')%rgge Mini. | Maxi- || Average| Mini. | Maxi- ﬁ‘;’ﬁ,“’i‘(’) Mini- | Maxt. |8 -
4 fibers. jof4fibers. Tesults. . fibers. mum, mum. [iof4fibers.! mum. mum. Tesulta, | MR mum. ;
=
1 2 - 8 4 b [} 7 8 ) 10 11 12 13 14 1] E
1. 241 0, B50 121, 6 11,96 3%. 90 31, 54 20. 8 35. 6 21. 6 . 18.8 26. 8 7.88 7.1 8.7 0.775 | 244
1.128 0. 804 98, 2 12,19 26. 68 28. 60 28.1 30.2 22.7 16.8 30.0 8. 36 5.4 7.2 0.780 | 269
1 0, 852 0. 900 125. 3 12.96 20.97 21,64 20.1 22.6 23,1 20.0 26. 6 8.12 6.4 - 10.2 0.840 | 270
0. 965 } 0. 860 165. 5 11L.57 37.33 24, 50 20.1 28.0 22,0 18.6 80.0 10,72 8.1 15.8 0.750 | 282
1,023 0. 084 148. 5 1150 36,24 25, 98 21.5 25. 4 25.0 13.8 30,0 9, 62 8.2 1.1 0.745 | 283
1.084 1,023 139. 5 10.96 35. 91 27, 54 23.7 318 26.0 23.8 33.3 9,04 7.8 10.3 0.710 | 248
1.037 | - 0.884 117. 6 11,57 30.67 | 26, 34 25,1 20.8 25.0 . 18.6 30.0 7.62 6.1 0.0 0,750 | 258a
1,357 0. 829 112, 4 13.27 31.30 34. 40 80,0 34.0 23.8 16.6 26.6 7.28 8.2 8.6 0.860 | 2688
| 1.195 1,035 1677 15.97 31,40 30. 36 27.0 83,1 28,8 16.6 36. 6 10,22 7.3 12.5 1.085 | 258 ¢
1. 261 0. 025 119. 8 14,20 38,58 81,18 27.0 34.5 23.5 . 16.6 26.0 7.76 6.4 9.2 0.920 | 2684
1.174 0. 701 163.3 13.97 32,04 29, 14 26.0 32.6 17.8 13.8 23.3 10, 58 8.8 1.8 0.905 | 258 ¢
1. 847 0. 835 "138.0 12,27 33.90 84,22 3L.8 30.2 21.2 13.3 20.6 8 54 0.4 ‘1L 0.705 | 260 &
1.328 0. 849 130.5 11.65 33,77 33.75 310 30.5 24,1 20,0 30.0 8,46 6.7 10.1 0.755 | 250 %
1.010 0,878 136. 8 13,81 32,40 23. 68 24.0 28.3 22,8 13.8 26,0 0,08 7.1 11.4 0.805 | 2504
1, 220- 0. 669 127.8 14,74 30,80 80, 98 25.6 35,3 17,0 13.3 23.3 8. 28 7.1 9,8 0.9865 | 260«
1.178 1,023 b ETU0 1 ORI | PR, 29. 62 28.6 3.0 26.0 20.0 86.6 8.76 a1 1L 1 fleeneanaant 218
0,970 .0.026 110.8 [ coveineiffemancanns 24, G4 21.8 29,5 2.5 20,0 26.6 7.18 6.1 217
0, 950 0. 850 116. 4 10,08 33.84 24,12 22.3 26,4 2L 6 16.8 20,6 7.48 5.7 218
0.875 0. 941 147.7 11,42 29,73 22,22 20.4 f24.6 23.9 16.6 33.3 0.57 T.7 16.2 0,740 | 222
1,135 0. 870 133, 9 11,78 30.26. 28. 82 24.8 38.8 22,1 3.3 30.0 8. 68 T.6 11,3 0,760 | 223
0. 946 0.888 100.5 10, 03 36,15 24, 04 23.2 25,4 22,8 13.3 38.8 6,51 4.9 81 0.650 | 224
1,005 0.787 124.4 10. 96 36. 62 25, 64 214 27.7 20,0 10.0 28.0 8. 08 6.6 10.4 0.710 | 228
‘ 0. 805 0. 906 126,7 |eeeeevecnsfonnan seean 22,74 10.8 23.9 23,0 13.3 83.3 8. 21 7.0 LIS I | SO, 2 &
1. 086 1220 93,8 {caanneaan . 27.60 24. 3 20,1 a1 o 20,6 36.6 6. 08 3.0 F: 58 I | PR 227 b
1. 004 0. 029 pR:1: N (ORI | PO s 27. 04 25,0 20,0 23,68 16, ¢ 30.3 8,09 T.0 b1 2 | SO, 207 d
0. 805 L0509 D1+ s [ | P 22.74 20,0 27.4 26,9 20.0 88.8 8,63 7.1 104 §leeunne ant 297 «
6,911 1. 088 1181 feeaanannn. P 23, 14 217 25,4 27.6 20.0 33.8 7.83 4.7 B2 [eeeseesans 227 ¢
1. 060 1,126 140.7 f..... PPN | PR, 26. 92 24,68 28,3 28.6 0.0 40.0 9,12 6.7 127 loeeeeeeo. 1 228 @
L011 ] Lo20 1145 |ecmvmmanne|[emoeeanann 25, 70 £3.3 27.6 25.0 16,6 40,04 . T.42 6.8 D2 lecneananen 308 p
1050 1,138 100,01 |ouuunaaas|emenessn - 286, 66 25,5 28.0 28,90 18.8 36,6 . 8,40 4,2 18,8 j|oruvneeand] 228 e
1.131 0. 980 168.1 |. 28,72 26,0 31.5 24.9 20,0 30.0 10.25 8.6 12,2 Horaieaens 228 ¢
0. 919 0. 880 140.7 |. 23. 34 21,1 25,4 22,6 13.8 | 83.8 9.12 7.b 12,2 . oerinenn-| 22BS
1,010 0. 831 12L.6 |. 26, 81 24,9 7.8 2L1 16,6 26,6 7.88 6.6 10,6 {..-nvunea-i 220
0. 985 0.886. 107 7 4. 26, 28 22,7 2.3 22,0 13.8 30,0 | G, 08 5.0 -9 | PO, 236
1,163 1.035 145.3 [ 20, GO 27.2 342 26,3 23,8 30.0 0,42 8.1 10,9
1048 0. 945 104.3 86,10 26, 62 23,86 27.0 24.0 13.8 26,6 6. 76 5.3 9.8
1.078 1.035 179. 9 14,66 37.89 27.33 23.7 20.2 20.3 16,6 28.8 11,66 0.1 13.3
1 11_1 1,182 117,90 11,03 i 32,16 28, 24 7.6 29.4 28,6 13.3 ] - 8.8 7. 64 5.2 15.1
0.972 0. 807 A E: 0 (PR . 24,70 20.9 '28. 4 20,5 16.6 23.8 57 1.3 L7
1,835 0. 866 117.6 11,19 28, 27 33. 80 3.1 37.2 2.0 13.8 80.0 7.62 8.5 8.6
1.017 §. 898 i N A | P Ceae 25. 83 24.0 28.8 22,8 ' 16. 8 a3.8 10, 62 0.0 12,6
0.971 0. 949 186,21, 24. 67 21,4 28,5 24,1 20.0 26.6 0. 02 1.2 12. %
1,126 - 0,744 1518 28, 62 26.4 | 8.8 18.9 10.0 30.0 9,80 6.8 12.4
1.115 0, 992 1 A PN | IR, 28,82 25,4 8.8 - 252 20,0 36,6 8,60 1 10.4
1.083 1. 047 106.2 12.27 33.96 ' 2750 © 254 30.3 26.0 20,0 80.0 6.82 | 0.2 1.4
1,008 0. 968 105, 3 ‘;. PR | D 25, 47 22,9 21.7 4.6 13.3 83,3 6,82 6.4 8.7
Los| 0.9 27| 1205 ] 26, 87 r 15.4 | 87.2 i 93,6 l 6.6 40,0 8.60 8.0 16.2

wealkest, No. 260, Heaviést, Wo.277; medium, No. 272; Iighteét, No. 240. Most lint, No. 2310 ; medinm Hnt, No 278; lenst lint, No, 233

SOUTH CAROLINA.

1,996 0.878 110.5 13.89 27.77 49,94 45,1 53.0 22.8 16.6 30.0 I 7.18 5.0 0.3 0. 900 | 200

- 1.780 0.720 722 1L42 ] 29,05 45. 20 43.0 62,0 8.3} 1664  23.8 4.08 8.9 7.5 0.740 | 293 e
1429 0.850 {  90.2 10.65 87.68 36,30 815 30.8 21,8 16.8 26,6 6,43 4.0 10.0 0,600 | 2034
Ld43 0.882 103.1 8.42 3L.94 306.36 28. 5 4.3 2.4 18.6 30,0 6.68 5.2 7.9 8.0610 | 2
1,820 0. 945 98,8 11.19 82,10 48,22 42.0 40,4 24.0 20,0 33.8 6.40 52 10.6 0.725 | 205
1. 666 0. 009 lod.3 1,96 || - 20.03 42,82 40.8 $4.2 23,1 13.3 80.0 6.76 5.8 8.0 0.775 | 290 a
1.782 0. 799 ‘112.0 11.42 28.88 44, 00 41, 6 47.0 20,8 13.3 28,7 7.26 5.6 0.3 0.740 | 2968
1.932 0.866 80,3 10,73 30.94 49, 08 48,0 53.2 4 . 220 8.7 287 6.20 4.1 6.6 0,69 | 206 ¢
1,218 0.984 128.1 14)20 28. 80 80,04 29,0 82,0 25.0 18.6 838 7.98 1.2 . 8.7 0.920° | 299
10231 1080 157.1 12.03 8L 41 25,99 22.1 24,9 27.6 23.3 36.0 10,18 821 . 18.¢ 0.780 | 301

L045 0.808 111.4 7.05 aLog ! 26 54 216 218 218 20.0 28,6 .22 6.1 9.0 6, 515 ] 286
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COTTON PRODUCTION IN THE UNITED STATES.

SOUTH CAROLINA—Continued.

(]
5' Character of soil. County. Cotton variety. Sender.
=
&
:
305 | Light 8andY 801l ceeeacimceoamaararaenaesnrnenensaresensnene e essanens.| Marlborough oo feoionnnn. cemveraemanaeeaaaas C. 8. McCall......... e
308 | Light sandy 5oil, ¢1ay SUbBBOLleceersrsrsrenacseerercnnmrmerassennenne.o..| Orangeburgh . ... .| 0. N. BOWman. .cecoooivannns .
288 | Groy sandy pine lands .........
289 .| Light and poor sandy pine lands...covocvenn,- P FRF PR U, rewmemuecernannin [N [T RPN [ S PP eeeas aeas
302 | Gray uplands, clay subsoils, with 160 pounds of manurs per acre. ........] Lexington ........fecceeaenes P e ceer| FoJ. Harman «ceseucecennasnne
304 | Red or mulatto lands manured with 125 pounds of fertilizer per acre......|....80 «iovrvrimmnailorrevnrianenuenns N PN i S .
87 1 MUl I s e o e e iiriiar vt rane s neccacene by ae Barnwell.ue.. ocuncdieirveeevac e W.B.Rice..ccoomunnannn eeean
307 | StETEREIEL 8081 «oeerrareimneraarer i cennerrie e rmrenerec o ammaneaeas Marlberough . ... feeieeeaaeeian T DU C. 8. McCall....... reereas
300 | Redeclay lands coeeeereroeeaanana.. U R Tairfield . G.H, McMastor. coeeunrennnn..
297 | Darkred botbom IANAS . ee e ereevnrrernnirarsancnscmaamnereacnseasaoasss.]| Gollebon ... J G Varn. e ..
8060 | Blackish 803 ceee varemiomarceie it iiiciie et e enac e ns C.8. McCall..vnnernnninrannns
303 | Dark loam soil of rivers, lightly mannred.
208 | Light and sandy hummock land .o cvneveniianueriaanean.
291 | Lowlands of Edistoisland ..c....ooeiviaones g
202 | Marsh or salt land of Edisto island..... ... .oceo .
Average of alluon oo ittt
TLongest, No, 200; shortest, No. 303, 'Widest, No.304; narrowest, No. 203a. Strongest, No. 280;
TENNESSEE. '
809 0| Table-land, DO MANGTE +eveermrernsrcremerrocs seecrmnas POV eeee
210 b { Table-land, old, with barn-yard manure.....
810 a | Tableland, cultivated five years, no manure
311 ¢ | Hill land, no manure.
311 b | Hill Iand, manured -
311l o) Hillland..ceeseanan
8005 | Second bottom land ..eovuermniinnnmiainemmnie s
Average ofall ..... crrereseeeeeriennnanesnnaas errninenaisenaranees
Longost, No. 310b; shortest, No, 311a.  Widest, No. 311); narrowest, No. 800a. Strongeat, No. 300 «;
" TEXAS.
TIMBERED BANDY UPLANDS,
313 | SAndy landR..coorei i ier i eirrrcicacenae i iaibarea e s Angelina Worm-proof cotton ...........
313 | Sandy upland 80l ...ttt e e e Bagbrop.....cooe--
821 | Sandy loam 80fl. .uveeeiii i i eem e Dallas -oceernnns
324 | Lighteandy soil.......... PO, Denton ..
328 | Dark sandy soil..iveiiiemeriiirninnmmcancnneas PR (. SN
328 De Witt.__......
327 | Light sandy soil ..u..oe.e.. ceendofen,
340 | Bandy upland soil....... Gonzales..eion...
341 Gregg cueuivee-.-
345 weeae Grimes .......... ..| R.D.Blackshear..... . .
353 | Sandy pine land of rivers.. Tendall...coveoo.. .. CH.Claus....... ..b. [
351 | Sandy pineland....coocieomiioiiiiaiinn .| Jasper.........i.. Hybrid cobton .ccvnvaeennn.n AT G Whitee eevercvancinseaien
357 | Sandy post 0aK, MATOTE ceenrevsrrestmmauecinsesorrronsciorrarncncss Lee..vunnnaiiaien .| Schubadh, or storm proof.....{ R.H. Flaniken. ... .....ccc...
3575 | Sandy postoak, manured ... iii i aeccnnale RN 1 SO R L5 NP R i (< e, PR .
8568 2 | Sandy Post 08k, TOEMANTLO .eurmnnmmen ceeeneenneeearieianeennenanans|. R TR PO (11 R UNURIN FORIPR [ 1 T, vemeans
3585 | Sandy post onk, manured from cowpen...........c.ovnee. emem e nmanann RO [ SO [ 1 IR PR [ (RS
334 | Sandy post oak and prairie........coo..ooooa.o ememe et nene JRPR [ SRR N Y vremnrannn C.B.Longloy................;
362 | Sandy timbersd Jand.iccenouniea i, PR B ' 13 P51 32 T (T F ORI RSP cemslasennns
372 | Sandyland....oeeiiee e et .| WalkeT.c...uane-. J.FFigher.. . ..cecviuoinan.
348 | Stiff sandy land ..-....... Cattreiseeeiieeinrennananabasaicesearanrannannat Harrison,......... W.J.Caven ....... [ .
359a | Stiff post oak sandyland ...........ouoeee Cevemanann v eobeat et ear ey Let.einernennnnn R.H. Flaniken.eeeeeeceaeevass
PRATRIRS. .
8595 | Brown prairieland. ..o B 7 PRI SR UE SO R.H Flaniken. - oovoeeeeenns
864 | Brown luam prairie land Navarro ---..-.-..| Schubach, or storm in-oof ..... .
878 | Upland Prafifoe e ceeeeii ottt raenee s venes e e e, Walker.......... Smooth 86eds .ueeueevanrennnn.
328 - | Black sandy prairie 808l veeues cineit i it e e ir e m e eeea | BB, PO S L S
830 |...... LT U aramemmr e ramssanae
331 | Lighter sandy prairiesoil.. ... .......ic.. oo eemmmerinanaaaeeaabae [N Do

46
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SOUTH CAROLINA—Continued.

V |
. BREAKING i i
ZT(:IS:;;[' Ij\}:;ég,;?ly WEI':’,“T' Woight " LENGTH, IN MILLIMETERS, | wxm;?fnguﬁ&?p A BREAKING WEIGHT, IN GRAMS. || \roirht
' | GRAINB. | of § seed | Percent- . of b seed g
| with the | age of ‘ with | &
e e | T, nt. i the lint, | 5
Argnesel dpume Gty T e | e ) M | e | SRS atr |t | RO 0
‘ { ‘\ results. ] fibers, ' y . . . results, * ' o~
e g ‘ :
1 [ 2 3 4 5 0 7 8 9 10 1 12 18 14 15 2
0. 869 | 0. 976 126. 8 T 0,34 32,28 22,08 20,0 237 24.8 20.0 83,8 8.22 6.6 8.1 0,605 | 305
0. 901 | 1,102 127.8 11,1738 28.4 22, 88 | 20, 2 24.8 28,0 16. ¢ 33.3 8. 28q 7.4 12,0 0.760 | 08
1, p08 | 1.142 146, 3 12, 60 34.14 27.14 E 20,5 30.8 29,0 23.3 33.8 0,48 8.3 10,9 0.820 | 288
. 002 1 0,776 160.3 14,12 3114 25,10 22,2 20,1 10.7 10.0 ©30.0 30.30 8.5 14,8 .. 0,015 | 289
].' 020 | 1.12¢ 155, 5 11.81 33,33 25, 92 23.0 "31.1 28,6 23.3 46. 6 10. 08 7.6 13.2 0.705 | 302
0,778 ! 1.181 143.5 1127 82,10 10,78 16. 7 24,9 30.0 28,6 36, 0 9,80 7.7 10.3 0,730 | 304
i 0 931 l G, 846 i *125. 3 12,42 31,02 23, 656 l 22.1 25.6 2.5 |, 16.6 23.3 8,12 8.9 9.3 0. 805 } 287
| 1.083 ! 1141 118, 0 14. 35 20, 57 . 27.00 | 2L 2 20.2 29,0 20,0 36. 0 7,82 823 0.4 0.830 | 307
0,056 | 1.146° 90,7 10. 08 .84 || 2428 20,2 28,6 20,1 23,8 33.8 6. 46 42 0.5 0.650 | 200
1. ¢00 { 0. 972 . 1157 12,89 3173 1 24, (8 216 84.3 .7 13,3 40.0 7.50 5.2 8.4 0,835 { 207
1. 004 J 1. 047 ¢ 181.8 12.03 : 20.48 ) 27,80 26,5 20.3 26,6 13.3 40.0 8 54 8.0 9.1 0.780 y 306
‘ 0.766 1102 | 1427 | 13.12° snes| 10.46 17.6 21.3 28.0 23,3 33,3 9,25 87 10.9 0.850 | 303
i 1. 000 | 0. 807 r 143, 1 13.04 | 35. 38 | 25.40 20.1 28.0 20.5 16. 6 © 2338 9,27 6.0 12.1 0,845 1 208
‘; 1. 163 : 0, 049 “ 108. 8 1L 04 32.16 29, 54 218 425 241 16.8 30,0 7.056 5.5 890 0.715 | 291
‘ 1. 460 ‘ 0.740 ’ 2.0 12,42 32,91 ! 37.08 3.7 42,9 “18.8 13.3 26. G 5.98 4.6 7.9 0,805 { 202
Los| 0057 ! 1203 1180 | a6zl 3L 16.7 55,2 24.3 13,3 46,0, 7.79 3.0 4.3 0.765
weakest, No. 208a. Teaviest, No, 307; lightest, No. 288. Most Hnt, No. 203b; least lint, No. 260,
TENNESSEE. .
3
0. 868 0. 764 180. 7 1L 96 35.48 22,00 207 23.6 10.4 6.6 30.0 1L71 (i 15,5 0,775 | 309 &
1,141 | 0. 882, 115.3 12.73 29. 69 28, 74 27.3 30.4 22.4 16,6 30. 0> 7.47 6.0 a7 0.825 1 310 &
0, D86 1 0. 894 133.8 12,18 31,04 25, 04 21.2 20, 4 22.7 13.3 80.0 8.67 71 1.6 0.700 { 310 &
0. 841 l 0. 890 151.1 10, 6T 30. 92 21. 36 T 19,0 22,9 22.6 16,8 20.6 9.79 71 2.7 0.685 | 8lL e
0.808 | 1,189 180, 5 12,19 30. 37 23, 80 213 3.9 30,2 18.6 46.6 9. 04 7.1 1.2 0,790 | B1L B
0. 821 f 0.776 79.8 1L.96 ) 3741 20, 86 17.4 | 22.9 1.7 13.8 33.3 5.16 8.6 81 0.715 | Bli @
1. 036 ‘! 0. B82 138.0 14,68 §0. 52 26, 33 23.8 20. 4 22.4 16.6 30,0 8, 62 7.0 12,1 0.950 | 308 &
0. 992 k 0. 808 138.3 12,83 33.10 26, 21 17. 4 30.4 22.8 .6 ‘46,0 8.04 3.6 16.5 0.700 |
weakest, No. 311a. Ieaviest, No, 309b; lightest, No. 81L¢. Most lint, No. 311a; least lint, No, 311D,
g TEXAS.
1,148 0. 744 156. 5 18,25 32,01 20.16 27.2 32,5 18.9 16,6 28.3 10.14 8.5 12.3 1.185 | 312
0, 004 0.709 113, 6 8.20 33.43 25, 24 2.0 M. 6 180 13.3 23.3 7.38 8.7 8.0 0,635 | 818
1, 167 1. 063 160. 8 14.12 32,24 20,38 26.2 33.9 7.0 23.3 36.0 10, 42 7.7 14.7 0.915 | 321
1. 088 0, 854 176. 4 14,66 34,21 27. 03 25, 0 324 2L 7 16,6 20.6 | 11,43 9.2 14,2 0.9350 | 324
1. 094 0.732 136.7 14.43 32,51 27. 18 25, B 30.7 18.@ 18,8 23.3 8,88 7.7 10.5 0.035 | 823
0. 888 0.799 127.1 14,12 26, 21 25,34 22,2 21,8 20.3 10,0 26,6 8.4 6.9 8.9 0.915 | 328
0. 896 0. 897 188.9 14. 82 8.7 25, 30 23. 4 25,0 “2.8 16.6 80.0 | 12,24 10.1 14.7 0,060 | 827
1.134 0. 917 6L.1 9,03 20.81 28. 30 25.1 3L 23.3 16.6 26.8 | . 3,08 3.7 4.4 0,585 | 840
1. 005 0.791 128.1 25, 52 22,9 28.5 20,1 18. 6 23.3 8, 80 7.8 9.2
1. 075 0.811 12190 27, 30 25.0 28,8 20,6 16.6 26.6 7. 80 6.7 10,9
1,156 0.787 121,38 ' 29,34 28,8 32.0 20,0 13.8 23,3 7.86 6.1 0.2
1.163 0. 886 158.1 20. 56 27,1 ) 30.6 22.6 16.6 28.0 10. 22 7.6 11. 8
1,163 ' 0.858 138.0 29. 30 27. 56 " 330 218 10.7 80.0 8.04 .7 ) 10. 4
1,374 0. 736 142.8 84,90 32,90 30.3 18.7 16.7 23.8 9.22 80| "' 1.8
1. 075 0, 701 136. 4 18.18 3101 21.30 23.5 81 4 - 20,1 13.38- 28.6 || 8,84 7.7 110
- 1. 147 1. 260 134.6 17, 59 27,10 20, 14 2.1 30.2 32.0 20.0 43.3 8.72 8,0 07
1. 085 1. 063 153.4 15, 05 29,74 27, 66 24. 8 20,0 27,0 23.8 33,8 9,94 8.1 12.9
1. 032 0. 809 125.9 9. 66 28,80 26. 22 25. 4 27. 8 23.1 20.0 (. 30.0 8,18 1.2 10,2
0. 819 0. 009 146. 6, 5. 71 32.43 20, 80 16.0 243 23.1 20,0 30,0 3.50 8.1 14.8
1.380 0. 827 127.9 14, 04 31,87 85. 06 82.7 36.5 21.¢ 13.3 4.3 . 8,29 7.8 0.1
1. 036 0, 976 135.8 15,74 28,92 26, 33 23.3 30.0 24.8 20.0 80.0 8.80 .82 % )
1.075 0. 819 154.0 15, G6 87.03 27.82 27.0 28.8 20.8 16,7 26.7 6. 08 87 , 10.8 1,015 | 850 b
1. ]‘38 0, 088 108, 0 1827 87,20 28, 92 27.6 30.2 25.1 16.6 30,0 7.00 5.5 85 0,860 | 304
| 1. 007 0, 811 123.5 14.20 32. 60 27, 88 265 2.1 208 18.6) 206 8,00 6.4 0.8 0.920 | 373
’ 1. 065 0. 768 141.7 10. 34 36, 56 27, 06 24,9 20.1 19.5 13.8 23,3 8.18 83 10. 0 0,070 | 820
’ 1.114 0. 874 109.7 12,85 83.12 28,34 28. & 20,9 22.2 10. 6 33 i 711 4.8 10, 4 0, 800 | 830
0. 878 0, 941 146. 2 12,88 32.93 22 84 10. 8 28,6 2% 9 18, G 8.3 9. 41 8.4 12.3 0,835 § 891
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COTTON PRODUCTION IN THE UNITED STATES.

TEXAS—Continued.
A}
=
B
g : Character of soil, County. Cotton variety. Sender,
o | '
S
o
2 [}
g .
P . B
STIFY LANDS, MOSTLY PRAIRIES.
i o T U PO U Mrs, By R.WASON v v veeem = nm
360 | Redland (BmBered) «ooeeoareeniernrimieonineromssncnnnnnocmcnsnns vees] LBBoueriaasascnaaarnnnnsun - . A Maodgen .
315 | Stiffblack prairie aoil e 10 15| D Hefley's Golden Leaf...... eons] M. maen smmcaneaan
216 Planted 1at0 ceeevevvinveenenaafeennn- i 1
31 T W, Archibald..oveniiiin v -
830 JJ. 1 Cole ..... teenareeniann P
3;,, F.Hensloy....... amme
3;: JIO W EDS civiiaaiianm
. .| A.G. Stevens.. aa s
3% !
382 ... N Erath.._. .| J.G.O'Brien... .-
333 :Sotiﬂ black prairie, valley ....eeouearonacniiriiirinnicanan, treearenraaaaa T P P do...... S
334 | Stiff black prairieland ............ Fallg.oeeeenenanns. 0 L T trtan - -
339 |...... i L R Y Fayette...........[ Late picking......ooiiiiiii i fiaaiiiaaa oeessstessseeneea i n -
346 | Stiff black prairie, hog-wallow soil. GTimes evunennn.. C.H.Ehinger...ceeeeiviainaan
347 | Stiff black prairieland ... Harti8 . ccveenvnnn. S.P.Christian cocevcurvicnn amw
3 ... [ S Hood c.evnvnnnanns
332 ..., L (1 RN Kendall
365 | Stiff Dlack prairieland, valley ..occvcevnnnnsrreneann. San Saba
307 | Stiff black prairieland B LT PP PEDRPRE NP TP s
60 f...... B0 e e e ieed e et r e e eanas
870 |...... . 1 S S U
371 | Stiff black prairie Jand ...ooe iiiiiiete e e aas J. B PFisher.......coauaean -
BOTTOM LANDS,
3362 | Red river bottom sediment Jand . .o.vreeeeieeeeetas e e enenennnn Gideon Smith.....cviiiiieemwa
BIBD Leeceenfld et s im0+ e mees e e et e [ L
837 ¢ | Red river bottom sandy 1and ..oovcemenoomnenmrenniiii i @80 e 3 U P,
837d ......‘do cseatuesascanenan .
338¢ | Red river valley, enltivated 80 years .ooooooovvennrrinieiiiieiieiin oo i@0 eeneeee oo e [0 R, -
BBBS foowereld et e e 00 e e L -
344 R.D. Blackshear.ceeevinnnn s
B350 ermrNeeMeradacavrnekunetaia . -
361 | Brazos river second bobtom sandy 80il.....ooris weviierinnennenenenens] MeTenman . oaveesfoermrececneeenen oo -
335 | Brazos river black sandy hummoek. .. P C N C . PR, -
314 Colorado river valley 80l - ceevveeo oot BBSEEOD . e oo T -
819 | Coloradg river durk allavial SOl ...;vvesseecmomvnnieneinnirenr e eemamas] GOIOTAA0 e v e oo eceeeeee e ool -
368 | Colorado river valley 801l .o.vooieoiinninnunnnn... I U
318 | Oyster creek red soil J. M, Tirkland cvvvriennenn wc
1} From stalk, firat year growth.| Rov.J. G Hall .......o... PR
875 -| Fromstalk,second year growth|...... 3
376 Fromstalk, fourth year growth
842 | Second Bottom Ind. cove ettt e ceeeeaed GEOER ooeeani o
BB oD e e 0 e e
835 | Yegua ereek bottom 0fl. . ooviveeesiieere it ccceceeeeeseeniaed D00 e e
B L RS EPUR TN NUT. SN ISR SR 0 1o e a
363 | Chambors creel valloy 80l.-..uv.oevmrmevrcirireenaceasieaieeemanneneno..| Navarro .......... Schubach, or storm proof .....|-ccviiieennnonn... P -
868 | Bottom land weeniiiiii e e e e, S0 11 N (U PR “-a
7. Coasblands .ooeiii e Seadsland eobbon. . ....ivoieeifiniiiii i -
AFERARE OF Al oo e .-
Longeat, No. 377; shortest, No. 372. Widest, No. 838b; narrowest, No, 813. Strongost, No, 827 ;
VIRGINIA. i
{ . i ¥ -
880 | Sandy soil and subsoil, manured as in N0.878 «-ocuevveineennnennennno. Southampton ..... Willlams .oonviveennnnnnrannn. W.H. Doughty veveuerucn.onn.
883 | Light gray sandy 80fl..ocooovuyimeeusaeeas e il -| Sussex J. D. Thornton
334 Mediumupland...,..,......................,.......................‘.... (D RO 1. O :
878 | Gray sandy lonm, red sandy clay subsoil, manured with 30 bushels of cot- | Southampton W.H. D Ly ..
tomsoed meal, 10 pounds of gnano, 100 pounds of kainit, and 50 pounds P oughty
of plaster per aera.
370 | Gray sandyloam, blnishelay subsoil, with 200 ponnds of superphosphate |....do ....ee....... P S -
peracre, . :
381 ! Light sandy soil, red sandy clay subsoil J.D.Protlos «oveeeivannnnn.. .
383 ... Q0 o, Y P RE
385 | Stiffboettom 1and ..ooe ot e J.D. Thornbon ..., oovvuen.
Averagoofalli....ooooennoooio.... ....;.........................._
42 . Longest, No. 880; shortest, No. 383. Widest, No. 879; narrowest, No. 885, Stron gest, No, 880 ;

r



MEASUREMENTS OF OOTTON FIBER.

TEXAS—Continued.
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: BREAKING
”“‘iﬁm' n‘;v:::,,%xr wmg;l}ﬂ Wolaht o LENGTH, IN MILLIMETERS, Wmnfghlﬁnﬁ%{. OF & BREAKING WRIGHT, IN GRAMS, |\ vyq o
INCHES, | ANINCH. | puvxg. | of 5 ssed | Percont- of 5eend | ¢
with the | age of with B
. lint, int, tholint, | §
Averageof | Avernge é‘ggrgffs R BT, A‘;)efr%ge Mini- | Maxi- A\:&rzge Mini- | Maxi- ‘;Afv;:g%% Mini | Maxi. | BTAES 5
4 fibers, [of4fibers, results. fibers. muam. mum. fibers, mam, mu1n. rosults. mum- mum. :
. . | 2
1 2 8 4 ] [} 7 8 9 10 11 12 13 14 15 g
1.074 0. 988 9.4 5,86 42.10 27.29 22.9 28,9 25,1 20.0 30.0 5, 02 5.0 T.8 0, 380 | 860
1.170 0.1787 171.4 12,89 32.93 27,92 22.3 30.4 20.0 18.0 20.6 11,11 8.4 4.8 0.835 | 316
0. 865 0,977 124, 2 17T. 44 33. 62 2L 07 20.4 23,2 24.8 20.0 30.0 8.18 7.5 9,04 1,180 | 818
0. 845 0. 831 101, 0 12,11 29,93 24, 02 22.7 25. 5 2L 1 10.8 26.0 6. 54 4.2 9.5 0.785 | 81T
1. 020 0.976 120.7 20. 32 32,567 26, 00 25.6 26.5 24. 8 20.0 36,8 7.82 6.8 10,0 1,820 | 320
0. 927 0,811 115.4 11.96 33.40 23,64 28, 0, 24.5 20.6 16.6 28,6 7.48 5.6 9,0 0.776 | 822
i 0. 961 1.075 131.8 16,74 40,00 24, 42 22.8 26,3 27.3 23.3 83,3 2.54 8.0 10,6 1.085 | 825
1. 365 0. 830 114.8 8,72 81284 34. 68 32.3 36,3 ) 21.3 16,6 30,0 7, 44 5.0 10,2 0. 585 | 320
0. 857 1.07L 11€.8 11,42 35.13 21.78 19,6 2.0 27,2 23.3 36.0 7.70 0.6 10.5 0. 740 | 332
1. 046 0. 898 113.2 7.18 33,33 28, 56 24. 3 20,1 22,8 16.8 28.6 7. 84 6.0 T.0 0.405 | 833
1. 006 1,085 154. 9 10.88 38,29 25, 57 23,8 27.6 26,3 20,0 33.8 10. 08 7.5 1.5 0.705 | 334
1165 0,760 90, 4 13,81 31.84 28, 58 26.8 3L 6 19,3 13.8 23,8 5. 80 4.7 6.7 0.895 | 830
0. 991 0. 827 100.3 13,97 30,98 25.18 24,8 27.2 21,0 16.6 28,6 7,08 6.2 7.9 0.905 | 846
1.031 0.843 128.2 15. 82 28.20 20.18 24,2 28. 4 21.4 10.0 30,0 ‘8,31 7.9 10.0 1,025 | 947
1,116 0, 917 144.2 10,95 30.09 28. 36 26.3 80,5 23.8 20,0 30,0 0.34 7.0 12,0 0.710 | 3490
1. 069 0. 850 125.4 | coiereacas|emennmann- 26. 90 26.8 30.7. 21,6 16.6 26. 6 8,13 0.4 DT 7 [ | PR 352
1. 0904 0. 804 167.7 13.50 34.97 27,78 256.9 20.9 22.7 16.6 80.0 10, 88 8.2 14.4 0.875 | 865
1. 200 1.165 144.2 11,88 3..16 30. 48 28.2 33.9 20.6 20.0 30.0 0,84 8.4 10.8 0.770 | 867
1,058 1.015 146.3 ‘.........Jv.‘.,. ..... 26, 87 24,2 20.5 25,8 16.8 83.3 9, 48 7.9 10,8 flrereraaces 300
1.150 0. 827 129, 0 18,58 28,40 29, 22 28.8 20.8 21.0 16.6 23,8 8, 36 7.9 8.8 0,880 { 370
0.979 -0, 890 137.0 11,96 23.16 124,88 22.3 28. 0 22,6 20,0 28.8 8.88 7.8 10.6 0,775 | 37L
0.941 1.212 78.2 16,28 317 23,90 22,7 28.7 80.8 23.3 43,8 4.74 4.1 5.2 1,053 | 836
0, 984 1. 047 152, b 18,85 32,35 25. 00 21.0 21.8 26.6 16,0 40,0 9. 88 9.0 10,8 0,885 | 3305
1.102 0,049 154. 3 12,35 37. 60 27, 08 27.8 N R 24.1 16.6 43.8 10,00 87 118 0.800 | 337 ¢
0. 880 - 0.929 140.7 12. 60 30, 86 22. 36 19,0 26.0 23.6 16.6 20.0 9,12 8.4 11.0 0,810 | 3374
0. 004 0. 850 ol 4 1157 31,33 25, 26 22.7 26. 8 216 13.3 30.0 5,92 5.6 6.4 0,750 | 338e
1. 020 0. 868 102. 8 1L 567 32,60 23, 00 218 2.2 24.6 18,3 3.8 6. 066 60 83 0,760 | 838.f
1, 001 0.804 | - 1417 10, 49 30.14 25,42 211 28. 6 2.9 16.6 30.¢ 9,18 7.4 1.7 0,080 | 344
1. 056 0. 830 154. 6 9,18 87,81 26.82 21. 6 85,1 213 18. 8 20.6 10, 02 8.9 12,2 0,503 |-350
1. 009 0, 866 14.2 13,60 32,57 25, 64 24.5 27.0 22,0 16.6 20.¢ 7.40 71 7 0,875 | 361
1. 018 0. 866 140.1 [ 1L90 32,25 25. 80 20,8 30.0 22.0 10.0 0.0 9,08 82 10,1 0,775 | 388
1.187 0,791 11l 4 12,19 27.21 80,14 28,6 83. 6 20.1 10,0 26. 6 7.22 6.8 7.6 0,700 | 314
1,104 1. 008 - 127. 4 14.51 32.97 28,05 25,4 20, 4 26.6 20.0 38.3 820 6.7 27 0.040 | 210
1,130 0.909 182, 4 10,57 33, 57 28.72 25.7 32.1 23.1 16.6 80,9 11.82 8.8 15,0 0.685 | 368
1,188 1,004 141,7 14,51 35,85 20, 54 25.7 32,8 27.8 6.6 86.6 9.18 7.7 11.4 0.040 | 318
1,174 | . 0.0%0 157.7 12,04 30.70 29, 83 27.6 33.0 23.1 '20.0 80.0 10, 22 8.6 116 0.780 | 874
i L 117 0. 732 143.2 12,20 81.44 28,38 23.3 81,2 18.6 » 10,0 26.8 0.28 a1 1.8 0.705 | 375
1.115 0, 857 118, 2 13.35 34,10 28. 84 25,0 80. 4 24.8 20. 0 30. 0 7. 60 7.1 &7 0. 805 | 8T8
1. eon 0. 831 14406 [ceanmviaafoavansran 25, 40 20,0 28.9 2.1 16,6 20,6 0. 37 8.5 1008 leveveannn .| 842
1.138 0.878 140, 9 28.78 22.3 31,9 22.3 10.0 © 33.8 0,18 7.6 Ood ]enncennass] 343
1. 053 0.831 122, 2 15,13 27. 04 26. 70 24.5 20,2 121. 1 16. 6 20,6 7.92 7.0 10,1 0.080 | 353
1. 043 0. 827 159, 9 15.36 28,64 28. 50 22,2 8.4 2.0 16. 6 28.6 10. 86 0.0 i 0 0, 005 | 866
0. 856 0.835 |~ 14L7 13.27 26, 74 22.24 20.1 26.1 21.2 10,0 80.0 0.18 7.3 12.6 0. 860 | 363
1.109 " 0,860 145.7 13,68 33.51 28,18 26,1 3L 0 22,0 20,0 26. 6 0. 44 7.6 12.8 0,880 | 366
1,717 0. D13 1122 Joceman.n- PPN 43. 62 86.7 48.1 23,2 16.6 30,0 17.27 62 0.0 Heenwnun .| BT
1,076 0. 807 132.8 13,07 22,84 27,18 168.0 481 23,0 6.0 43.8 8. 60 8,7 150 0. 856
wweakest, No. 340. Heaviost, No. 520; lghtest, No.872. Most lint, No. 860; least lint, Ne., 371.
VIRGINIA.
1. 366" 1,004 142,38 13.43 30,46 34, 70 31,0 48,3 ! 25,5 20.0 30.0 9,22 7.0 .12. 0 0,870 | 380
Q. 883 0. 886 124.7 13.27 38.05 22,42 18,6 11 22,6 16,6 26.0 8.07 6.0 0.4 0,800 | 883
1.060 0.791 127. 6 11.88 83,47 27.16 26,1 28,3 20,1 13.8 26.6 8.27 7.1 10.1 0.770 | 884
1..008 1. 008 117.6 15,74 20, 90 25, 48 23.5 27.2 25,8 18.8 83.8 7.62 Bid 1.6 1,020 | 878
1,087 1,114 127.2 15,59 35, 63 27,11 25.1 20,0 28,8 23,3 40.0 8,24 7.0 0.5 1,010 | 879
13 94‘; 1. 0904 139.8 14,12 84.97 24, 04 22,0 26,0 27.8 20.0 33.8 9. 06 791 14,1 0.015 [ 881
1.118 1. 004 132, 0 16.05 8L 25 28,30 27.4 83.0 25,56 20.0 33.8 8, 56 7.5 110 1,040 | 882
0. 964 0. 669 97.2 11,96 41,93 24, 48. 23,7 . 2’(5. 0 i7.0 10.0 28.6 6. 80 5.0 8.3 0,776 | 883
1. 060 0,946 128.1 14,00 3444 26, 94 ‘18,8 43.8 24,0 10.0 40.0 817 5.4 4.1 0. 907 |
I . "

“weakest, No. 385,

Heavlest, No.882; lightost, No. 884,

»

Most lint, No.885; least lint, No. 378,

43
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COTTON PRODUCTION IN THE UNITED STATES.

. r] n q s‘
TABLE SHOWING MAXIMA AND MINIMA OF THE POINTS INCLUDED IN THE MEASUREMENTS FOR THE SEVERAL STATIZ

LENGTH OF FIBER.

LONGEST. BHORTRST.
| -
State, l No. of .
| san;)- Connty. Character of soil. Tnches. ?lm— County. Character of soil. mohes.
i ple. .
i o e
!
| i ine wood r, not | O. TE
Alnbama ..cooeeenienn, i 43 Upland soil .... s 31,421 484} Washington .... 011;1“333;]6(11_1 ne ds, poor,
ATRADSS oo eeaan| 66 vl e 1,148 |{ 56 | Arkensss....... Timbered upland . vcvunoeroenvone . “?:'
....................... 1192 53 | Yoma ..........| (Bollfrom plant two yearas o1, not 0. 748
ATiZons c.eieviioenn. |8l Valley land { cultivated.) '
Californin.....ooiunne.. | 86 .\ Dark alluvial loam, light, some. | 1.069 70 | Kern weevue.... Allavial lonm, semewhai sllcaline.) 0. 827
what alkaline. rd
Florida covennennnas, 964 Light mray soil, old lapd (gea- | *1.010 104 | Gadsden ........ Sandy tablo-1nd cvuesirinecaanes) 0. B84
island” cotton).
GeOrgifmnennnncnnsnss 124 Sandyuplands (Jones' longstaple) | 1.572 ) 148 | Newton......... Coarse sandy uplend, fertilized. ... 0. 836.
Indian territory........ 189 -} Allaviallands ..ooovivnnneinnenns. 1.140 b {1 PN Aloviallands .oooeeennliinnmean L 0-«3{
Louisiala... ._... penne] 17D Upland sandy land (late),.........| 1.267 187 | Tangipahos..... '.I.‘n.b]u-lam}. long-leaf pineand oak, 0. BOX
' ! manured. -
MISSIBBIPIE <venoreeans 200 , ! La Fayette ..... Lightsandy upland cldland, high-| 1,282 202 | LaFayette...... Light sendy upland, old land, un. | 0. 810
) ¥ manured manured, .
Missourk. ......ooo... 210 | Dunklin ........ Dark prairie loum, cultivated ten | 1,260 215 | Stoddard........ Lowland.ou.cerccareeenvunsnninenaa) O DOT
] years, not manured,
North Caroling .. 2585 Moore ... -{ Red and dark gravelly npland soil | +1. 857 225 | Cartoret........ Light sandy loam.....ooveee oo maar| 0. GO6
Sonth Clarolina......... 250 | Charleston...... Sn(udv }iniggland Edisto island | *1, 908 303 | Lexington ......J Dark lnam river soil, monured....] 0. 708
i sea island)
Tennessses «.oune...ol.| 3100 | Madison Table land (old land manured) ...} 1.131 311a| Madison........ IV T T RO I 1 - 3 |
TOKBB.cuuannacrenrennnn 848 | Harrigon.. -{ Stiff sandy land ... ...l 1.380 372 | Walker......... Sandylond...cocnianniiiiimae.] 0 B1WK
Virginig .. .ecavenoean..| 380 } Southampton ...| Sandy soil and subsoil, manured..| 1.366 383 | SuBseX.ersonoo.. Light gray srady soil vevwevenoaves| 0. BB
Allthe states.c..oua. .. 8 | Tulare, Cal...... Dark alluvialloam, Mussel Slough.| 1. 669 225 | Carteret, N, C...| Light sandyloam...cceveeevauc, | 0. GOS
| : -
* Sea-island cotton omitted from the averages of the United States.
WIDTH OF FIBER.
g WIDRST. o NARROWEST,
! r———
State. % Na.aof - Il No.of -
; s;ig- County. Character of soil, Inches snlrg- County. Charactor of soil. Inches.
X ple.
Alabama . .euee eovann. ‘ 45 a| Wilcox ......... Red land, oak, hickory, and pine..| 1,308 ,'36 Tallapoosa. .. ... Stiff riverbottom lx‘md. amvanaenna] D GR2EE
A.r?mnsaa [ 66 | Avkansng....... Timbered npland 1,154 55 | Arkanass....... Alluvial of Arkanans river ....... 0. 732
Arizona . 52 | Pima..eeo...... Valley land .......... 1.103 LT Salt viver valley .- ..viuen.e.n ceaa] OO
Ca!lf:ornm . 76 | Kern ...... Allnvial leam, alksline 1.083 86 | Tulare.......... Dark alluvial loam, alkaline ... ... 0.750
I*'lamd.a e 100 Coh.lmbm ........................................... *1.213 106 | Gadsden........ Red clay hummoelt .vvaseverennnn. *), 430
Geo.rp;m,‘ seveae 13¢ | Gwinnett....... Gray sandy land, clay snbseil. .... 1,289 135 | Gwinnett ...... Chocolato or yollow sofl (clayey)..[ 0814
Indl‘afx territory ....... P70 feeeiin Alluvial Iands cevevneennnonon., 1.043 169 foeeeeie Alluvial Jands ..o iiviiviniiny .. 8708
;.{ouu.smnu .............. 186 ? Tangipahoa Table-land, not manured .........] 1 263 183 | Saint Tammany| Light sandy loam.....ceraveena..] 0,034

ingiaglppi ............ 200 1 La Fayette ..... Lll%llgh I ;gggu lx‘xeyalﬂnd old Iand. 1.081 198 | Minds.......... Clay doom, cultivated 22 years....| 0,708

Missonri....... ....... ! 215 | Stoddard ....... I.:Owland .......................... 1047 4 212 | Dunklin........ Dark sandy loam, cultivated 30 0.811
‘ e | m " o e soil. fortilized : years, not manuved.
N rth G Boa ..., arnetb......... Tay uplavd soil, fertilized .....

[} aroline { | 223! Cloaveland ... Gray sandy soil......... . } 1.220 280 | Union.......... Gray sandy1oam. ....coeeurens’s ot 0. 508
Sounth Carolina........, ! 204 Marl‘borough -..{ Lightsandyaoil..eeenunovnen ., 1.181 203a| Charleston...... Sandy laud, James fsland . ..... ...] 0,720
Tennessee - .........,.. ,} 311 4| Madison .. .| Hill land, manured ............... 1.180 308a| Madison ........ Table-land, not manured . 0, 704
;[;;axarsn.i ................. ; 3585 LeB...vioeen...- Sandy post-oak soil, unmanured ..{ 1,260 313 | Bastrop......... Sandy upland soil. ........ 2700

{yia7i1 i1 I 74 £ ; i

ginin J 379 | Southampton ... Gmgﬂﬁgfaly loam, clay subsoxl 1124 385 | Bussex..........| Black stiff bottom land ... 0. 669
All the states .......... 5 )
4 o states | 45a) Wilcox, Ala_...] Redland..eeerveneneenseansvnnn, 1.308 135 | Gwinnett, Ga...| Chocolate or yellow soil (clayey)..| 0,614

* Sea-lsland cotton omitted from the averages for the United States.
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MAXIMA AND MINIMA OF THE POINTS INCLUDED IN THE MEASUREMENTS FOR THE SEVERAL STATES—Continued.

STRENGTH OF FIBER.

BTRONGEST. WEAKEST,

State. No. of Break- [| No. of . Break-
sam- County. Character of land, in sam- County. Character of land, ing
ple. weight.j ple. woeight.

Grains, Grains.
AlDDADA ceeven cannn 40 | Tuscaloosa .....| Stiff river bettom land....... eeeed] 2087 38 | Tuscaloosa ..... Red clay upland ...voovvniiennnn. 85,3
Arkansag .ooaeovan.... 60 | Conway ........ Arkansas river bottomland....... 185, 2 67 | Boone..........} Black gravelly loam ... cead 103.5
ATiZongt. iccwns ooeial, 52 | Pima ceeeascoiidineniies e eesnee e ean s 143.7 54 |ieieeniiiiioiaran | Saltb river valley ... 116.1
Californi.............. 79 + | Merced......... Alluvial 10am . v e ven s aennne e 175. 6 78 | Mercod ......... Alluvialloams........oooovvnmnnn. 110.8
Floridn eoeeneoioiio. 98 | Columbis coennefeeoiiiiiiiiiiiii i cerrresaan *175. 0 118 ¢ | Suwannee ......| Coarse gravelly soil-not manured.| *80,1
BOOTZIR . cemenaennrnnans 160 | Talbob.......... 193. 8 125 | Camden .-...... Coast lands (seadaland cotton)....! 815
Indian territory. ....... 170 eeenennnns eneas Bottom 1ands...enee.... S 1262 | 169 |eeeoiiiiniiinann. Bottom lands .. G112
Louisiana..............| 185a| Tangipahoa ....| Creel bottoms.....covvveennna,..] 2145 181 | Morehouse...... Gum lands ...... et ‘ 60.0
Mississippi ... 200 | La Fayetts..... Light sandyloam, old, and heavily | 161.4 193 | Amifo.everennn. Gravelly hill land, heavily wa. Y100.9

manured. nured. !
Missouri............... 210 | Dunklin.. ..... Dark prairie loam, cultivated 10 | 183.3 211 | Dunklin........ Dark prairie loam, cultivated 20 | 100,90

years, not manured. years, not manured. |
North Caroling .. ... 251" | Lincoln......... Sandy upland soil....ev-voonen, oLl 170,90 260 | Pamlico ........ Stiff land coooo ol [}
South Carolina.. 280 | Barnwell . ..| Poor, light, sandy pine lands...... 160, 3 203 | Charleston...... Sandy land, James island, ........ [ 72,2
Tennesses ...... 300 | Madison .. ..| Table-land, no manure..... "180,7 311l o | Madison ........ Hill land..... Cermeranneriineanennas ' 0.0
TexXas ..ovvenen 827 | Do'Witt | Light sandyland ......oo.oaoil L. 188.9 340 | Gonzales........j Sandy upland............ PR WLl
Virginin ........ 380 | Southampton ..| Sandy soil and subsoil, manured,.| 142.3 885 | SusseX.......... Stiff blaele bottom land........... 07,2
All the states.......... 185 | Tangipahoa, La.| Creck bottoms..eueevennaneaniio.. 214. 5 340 | Gonzales, Tex..| Sandy upland.. _....... ... . ... 6L.1

* Sen-fsland cotton omitted from the averages for the United States.
WEIGHT OF ¥IVE SEEDS WITH LINT,
GREATESY. LEAST.
State. \ Weight Weolght
I:'g'.n?f County. Character of laud. °f“3f§fm I‘gg}r;)_f County. Character of land. "t;ef’b‘i‘(’d
ple. . Timb, || 1% ‘ lint.

. Groins. Grains,
Alabama.....o......... 16 | Jackson ........ Red elayland. cvooveiivninenennn.. 16. 76 13 | Cleburne ....... Grawvelly land.. ...l 8. 20
Arkansas ..............{ 60 | Conway... .| Arkansas river bottom land ...... 22,14 61 | Crittenden ! Blnal sandy land ...... e ver @, 42
Arizong..eceenaioo..... i Sult river valley c.coceennnas cawans| 12.42 B3 | Yuma coeveenn.. | (No cultivation; from plant of | 11.506

! second year.) :
California.............. 84 | Tulare...... weney Alluvialloam. .cooeniiirennnnn. 16,28 81 | Napn.i........ A R(;_(I g)tl)atemu land (altitudo of 2,000 |- 9. 57
. oot), .
Florida ..oo.oiiene.... 92¢f Clay............ Snndg, l“pupper and salt " land, no | *21, 14 107 | Hillsborvough ...[ Rather poor pine Innd ....... o - 5 *j), 02
: manure, : .
Georgin....inaeinaia... 156 | Stewart......... Gl'a;\lvlsr:ndvluud, 40 years' culture, | 18.00 154 | Seriven......... Sandy bottom land........ [ETTPN i 7.05
manured,
Indian territory ....... U1 N P Bobtors lands .. ..oooviiieianL . 14, 85 L T Bottom lands ... .. e [ 1250
Louisiana ...... .l 174 | Catahoula. . Creek bottom land....... ........ 16. 30 191 | Winn wevee waufieas L e oo, v e e Yoo
Mississippl - .| 10%9a| Jasper.......... Black praivie, new land ....... ... 14. 82 206 | Tee oo iunnnnn. Sandy bottom land ..........oee. 9. 11
- Missourl ...... ... 1210 | Dunklin........ Dark prairis loam, eultivated 10 { 15 82 2LL | Stoddard......., Lowland....... eemriee e, 10. 05
yoars, not manured. .
North Carolina ........ 277 | Tyrrell......... Light sandy lonm, clay subsell, ..} 10,67 240 | Halifax.oaennn.. Sandy river land...... . Ceens .65
South Carvelima:........ 807 | Marlborough ...[ Red stiff soil, clay subsoil......... 14. 35 286 | Aiken ....... ,..] Light sandy loam, clay subaocil 7. 03
: tong staple upland).
Tennessee ....o........ 3000, Mnodison........ Hill land, manured. ... wareareiaas 14. 80 811 ¢| Madison ........ Hill land, not manured............ 10, 67
Texas ..oee wvnneiuan.f 320 [ Dallas .o....o... Black prairieland - ...l 20, 32 872 | Walker......... Sandy land .......... Caieneaaan 6.71
Virginio o cocevuinie 882 | Southampton ...| Light sandy soil, red subsoil......! 16.03 884 | Sussox ......... Medium upland gofl ...oooovneenns. 1188
" Al the atates.......... 60 | Conway, Ark...| River bottom land ....ooianan ol 22,14 872 | Walleer, Tox....] Sandyland..............0 e 6. 71

* Sena-island cotton omitted from the nverages for the United States.
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MAXIMA AND MINIMA OF THE POINTS INCLUDED IN THE MEASUREMENTS YOR THE SEVERAL STATES—Continued.

PERCENTAGE OF LINT ON THE SEED.

GREATREST. LEABT.
State, No. of il No. of
s?fln?- County Character of land. clgfx’; sam- County. Character of land. cEr?E
ple. “ | ple. "
i
AlebamB. e vaisennns 40 | Tuscaloosa ..-.. Stiff river bottom land ... -.-.... 41,98 48 e | Washington ....| Piny woods 1and, fortilized........ 28, 02
Arkanens . .o.eoeieoees 68 | Boone --........| Sandy loam ridge Iaod........... | 88,23 ) 50 | Boon@...ccaennen Brown clay loam. ccoceennrnianna. o8, 64
Arizons ... ..._...... 54 .| Salt river valley - coacveenverennanns 31,87 | 53 | Yumoe.ovoamnnn. (¥rom boll of plant of second year, .16
California......cocone.- 82 Red gravelly bench land, cotton | 80.78 78 | Merced ..c..nnn. Alluvial loam, ceveecreanranaenian . 23.45
of 2-year old plant.
Florida +ooevvvereanenns 104 Sandy tabledand...ecseevemenaaa., 36,76 110 @ | Marion ......... New pineland, sandy ............ *11, 45
GeOrgife eeemnuaurann 118 | Appling . . Sn]n(?ii,'1 pine woods and wire-grass | 41,57 164 | Troup veeereere- Red clay lnnd...... Ceemmneenaras 24, b4
il .
Indian territory .......; 160 River bottom land ............ ... 82,20 170 Jocmeier crerinanne River bottom land ................ 3L 48:
Loulsiang. .ovveeeenen. 102 Sandy hummoek ceeauecccresvaenns 43,79 182 | Red River ......| Red river alluvial land ........... 20. 46.
EITTIET ) 1 S 194 Black prairie soil, cultivated 10 | 30,26 || 195 | Clarke.......... Black prairie soil, coltivated40 | 31,87
years, * . years.
Misspuri..ocoovemenn. 213 Lowlands .c.vvvivveninimsencannnns 34.21 210 | Dunklin .ccono.. ‘Dark sandy leam, cultivated 30 28, 30
years, unmanured.
North Caroling ........ 2316 ».{ Light sandy soil, manured . ....... 40,13 233 | Craven ......... Stiff olay hummoclk land .......... 19, 50
Sounth Carolina... 203 b ..| Light sandy soil (James island)...| B57.68 290 . Charleston Highland, sandy (Edisto island) ..} 27.77
Tennesses . -..... 811a| Madison . S Hillland. e DU 87.41 311 b Madison ........ Hill land, manured ..., 30,37
TOXa8 . eevrr vancaun-a.| 300 | Lea...... ..| Rodland upland .....coaerenennes 42,10 871 | Walker......... Black praivie sofl ....oovveenal . 23.16-
Virginis «oeveevunennnns 385 | Soasex. .| Stiff bleck bottom land -.......... 41,93 il 878 | Southampton ...| Gray szm(%y loam, clay subsoil,| 29,80
. manured.
All the states ..eeeeen.. 192 Winn, La....... Sandy hummock land ............. 43,79 233 | Craven, N.C....| Stiff clay hummook land......... 19, 56w
*Sen-island cotton omitted from the averages of {he United States:
AVERAGES FOR EACH STATE.
No. of | o Width, Breakin Weight of 5 | Percentage
State. samples, |  Longth. rduw inch. “eigite seed. of lint,~
) Tnches. Grains. Grains, :
Alabama. ..oaiiiiiant.. fereeerneean 60 1,027 0. 896 1378 12,38 32,06
B LT L 13 1. 036 0. 917 . 184.7 13.36 32,85
ATIZODA, e e vevvnerrnrenniens canrmann 4 0. 969 0. 957 138.7 1166 27,01
Californin covevevrineninnnneeirivenare. 19 1. 079 0,921 144, 6 12,68 32,01
Florida* covvvriaiiiiiiiiiiiiincnens 45 1,884 0.708 1241 12, 64 29,14
Georgit . coivemii i 52 1. 068 0,813 136.9 ] 12,80 83.18
Indian terribory . ..eeesvenneean 2 1,08t 0. 905 110.8 18,42 01, 87
Louiginna ...... P23 1,060 0,882 127.5 13,01 33.08
Missisaippi ..o ceviianes 18 1. 047 0. 957 134.3 12,11 34.01
Misgouri....... 3 1,098 0. 890 136. 4 12,56 31,62
North Carolina . Rt 1.058 0. 920 182.7 12,85 33,21
Bouth Caroling. . 26 1.234 0, 957 120.8 11.80 31. 62
TENNEBEE0 ..oveneennn . 7 0.902 0. 308 183.3 12,3 33,10 .
TeROB. . ccenemeiiecieerenrennecinnnenas 72 1,076 0, 897 132.8 13, 07 32,34
Vieginda . ooaii e aea 8 1,000 0. 045 126. 1 14.00 3. 44
Total covivnvniiiiaianenas [ L3V RS RN (SN CNA PRPRPRR PR PO
*Mostly sea-island cottou.
46
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SUMMARY.

The following table shows the number of samples which have the given respective fiber lengths in the several
states. ‘ :

¢ Short” staple signifies under 0.98 inches, or 25 millimeters; “medium” means from 0.98 to 1.17 inches, or 25
up to 30 millimeters; ‘“long” staple denotes 1.18 to 1.57 inches, or 30 to 40 millimeters; ¢‘extra” includes those
that are 1.58 inches, or 40 millimeters or more. -

State, ' Short, Medinm, Long, Extra. All
Alabama 22 33 5 feverneonnnes 60
ATZONG. .o e e 2 1 | T | 4
ATKANBAS ... ivvvermrreninrreniinannns 3 B O L 13
Californin. ..oorvvenieeeienicninnan. 9 6 3 1 19
Flovids oo v vennviiiienn e remnees 4 7 20 14 45
(€100 e T O G 16 20 10 [ ceievennnes 52
Indian territory ..c.ov cooiiaeiiiiaan i, -2 PSR I 2
Lowmisglana, cones voianirinivnnnrnerrens] 2 16 . : I PO 24
v Missigsippl «overrenreineninioinna. 2 4 2 |ieeieneenene 18
! B 1-T:1i%, N 2 2 - P, 6
North Corolinf. .c.eveervrerenenenen 22 58 B U S O 94
South Caroling.....ceevecnmevrnnannn,. 7 B 4 6 28
TODTIGESCO < cvvvreemenamencs vanrannvss 4 S PO [N 7
TOXBB < ecvvnrerrrinnnssercscarnrsrens 1 85 1 5 1 72
VILEINIR +eaenrnrernmneemaeeaeseraens 3 4 T O, 8
Total veverneranrearnenmnnneues 109 249 70 22 450
. )
GENERAL AVERAGES FOR THIL UNITED STATES.
Lenst. . Mediam. Most: Bxtra, All
inelies ...veue.. 0.91 1.07 132 1,72 1.10
Lengih cooveenreinenneens . { illimetors .... 23,03 27,09 33.44 48,43 27,80
s inCH. ... 0.93 0.9% 0, 88. 0.80 0,91
Wit oo { e millimetor.| 2. 60 23,20 22.40 | . 20,40 23,00
Zring . eenvnn.. 134,30 | 122, 80 126, 50 109. 90 125,00
Stronghhl.ccoocoenceeee { SIS ..eeen. .. 8.70 ! 7,96 8.20 7.12 814
* Sen-island cotton.
PERCENTAGES OF DIFFERENT LENGTHS.
Short, or under 0.98 Inghes 10D . e vy vrnnee ce ettt e et it ee s i s e rsmmas e eaes ataaas 24
Medium, or from 0.98 to 1.17 inches long - .ouooo oo e e e 65
Long, or from 1,18 to 156 inches long ..o cveveenmt i e e e aneas aee weams 16
Extra, or 157 inches and MOT8 -. .. ov . r et it tnaiiveamrms sroe i vommessisoaesninan tmmmne smane anaen vemn s . b

The ““extra” and the “long¥ appear, from the character of the seeds, to have come mostly from what Todaro
describes as Gossypium maritimum (sea-island cotton). The ‘“sghort” and ‘“medium” correspond to Gossypium
hirsutum and Gossypium herbaccum. TFlorida makes the best show as to quality, sea-island cotton being
predominantly grown. ' . '

4 A . ' ‘ 47
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REMARKS ON THE FIBER MEASUREMENTS. ‘

BY E. W. HILGARD,

Several unforeseen difficulties present themselves in the attempt to deduce general truths from the results of.
the measurements. Tirst among these is the uncertain nomenclature of the varieties grown. It soom became
evident also, as the samples came in, that the same variety of cotton occasionally received different names, and
different varieties the same name, so that an element of uncertainty was introdunced into the comparison designed to
alicit the influence of different soils and climates upon the quality of the staple to the extent to which different
varieties might ditfer in these respects. It was attempted to obtain, through correspondence, aceurate and authentic
descriptions of the prominent varieties; but from a variety of causes the success was not encouraging, it being evident
that the subject requires a thorough sifting by a competent person in the cotton-fields themselves. Again, it was not
always possible to obtain samples grown on the soil-varieties that had been accurately studied, and perhaps
in the majority of cases the exact nature of the soil had to be inferred from the description of its natural plant ox
tirmber growth and of the region of country in which it occurred. It would, of course, have been feasible to
supplement these data afterward, and it may perhaps still be done; but want of farther means compels for the |,
present the publication of the data as they are with but little comment.

1t is well known that of all experimental studies those referring to agricnlture must guard most carefully
against hasty conclusions based upon scanty premises and short experience. In the present case, so many factors
present themselves as possibly influencing the several points ascertained in the processes of measurement that
sweeping inferences regarding any one of them cannot be safely made. But what can be done is to dedunce
probable indications of the proper direction to be given to future researches, which should be conducted oun a
aniform and well-elaborated plan, at the several agricultural colleges or experiment stations in the cotton states.

Tt is greatly to be regretted that, as it now appears, the material received and examined was little adapted
to the definite determinations of the questions mooted, being composed of sueh samples only as chanced to be sent
by persons responding to the circular. Had it been feasible to collect samples systematically from the several
soil regions, such as the great hottom, the prairie belts, sandy pine lands, ete., of the several states, much more
definite conclusions could have been reached, and perhaps could be eliminated even now did time permit. As it
is, the best form in which the results foreshadowed can be presented is that of tables showing the maxima and minima
of length, width, strength, ete., for the several states. These certainly afford much food for reflection, and show how
well a closer investigation of this interesting and important subject would be rewarded. Itis true that (as was
pointedly remarked by Mr. Bdward Atkinson in a letter to the editor on this subject) the commercial grading of the
staple, as at present practiced, takes but little account of anything save the length and color, and, to alimited extent,
of the luster and fineness of the fiber, the determining points being, first, freedom from trash, and, next, the greater
or less injury done to the staple in ginning. The latter point especially is coming to be more and more appreciated,
and it is getting to be understood that the high velocitiesof the saw cylinder, adopted for the sake of an increased
output of lint, are seriously detrimental to the quality and especially the strength of the fiber—that a considerable
proportion of the fibers is actually cut in two, while a still larger one is sharply bent and thereby weakened at or
near the middle, greatly diminishing the aggregate strengthof thread made of such material, This is among the
considerations that have so strongly recommended the use of the ¢ Clement attaclunent ?, with its gently-acting wire
brush, instead of the saws; there being no occasion to hastenthe ginning beyond the immediate requirements of the
carding-machines, the eutting or tearing as well asthe sharp bending (“knicken ”) of the fiber is altogether avoided,
and the same cotton will make a stronger thread. It is sometimes thought that the substitution of the Macarthy
(eylinder) gin for the saw gin would obviate the greater part of the damage done in ginning ; but the experiments
made in India and England show that, with an equal output of lint, the knife of the Macarthy gin does nearly or
quite as much damage to the staple as the tecth of the saw gin. '

So long, then, as the grading and commercial value of cotton depends less upon its natural quality tthn upon
the greater or less care with which it is prepared for market the points of which the measurements are here recorded
are only contributory, and not governing, as regards the commercial value of a given product. Yet it is obvions
that even thus a knowledge of the peculiarities of the cotton from the several soil regions and varieties is of great
importance; for it is manifest that a long and weak fiber must be ginned more slowly than a short and strong
one, in order to give the produet the highest market value compatible with what may be considered a reasonable
output of the gin. The cotton-grower will then know how to balance his operations as between speed and output
of the gin, in order to secure the best pecuniary returns iz each particular case. At present few pay any attention
to these points, and cottonseed cotton having a staple of extra length is ginned at the same speed as, and perhaps
even mixed with, short staple from poor pine lands.

The following points are suggested by even a cursory inspection of the preceding tables:

1. Length of fiber.—The maximum of all cottons necessarily falls to South Carolina (1.966) and Florida (1.910) as
the representatives of the long-staple or sea-island variety. Limiting comparisons to the upland or short-staple

cottons, California stands first (1.669), Georgia second (1.552), Alabama third (1.427), and Texas fourth (1.380);
48 o , :
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while Virginia and North Carolina come in almost equal for the fifth place. A rapid review discovers no obvious
relation of these maxima to upland or lowland soils, and so far as the imperfect testimony goes the upland cottons
seem to be longer than those from the lowlands, exeept in the case of Oalifornia. The minimum of length (0.695)
comes from North Carolina, from a light sandy loam soil. The mext shortest comes from a plant beéaring in its
second year, at Yuma, Arizona, that was growing among weeds in an abandoned garden. Another two-year-old
plant, growing near National City, San Diego, also yields a somewhat short, yet respectable fiber, Itshould be noted
that, with the exception of the sample from California (No. 70), all the shortest samples were grown on uplands.

2. Widih of fiber.—The widest fiber comes from Alabama “red land”; it is at the same time quite short
(0.945 inch). With the exception of California and Missouri, all the widest fibers come from uplands, and the
width of those from the two excepted states is qulte low. Among the minima Florida, with its fine and long sea-island
staple, stands foremost. Outside of this the Iowest minima are from bottom lands, and it would therefore seem pretty
well shown that the river-bottom staple is narrower, and therefore probably finer, («) than that of the uplands,

3. Strengthof fiber—The strongestfiber comes from Tangipahoaparish, Louisiana, and was grown on creek-bottom
land; of which nothing is known in detail except that it is very sandy, and, for such goil, rich in vegetable matter.
* The next strongest comes from ¥ stiff river-bottom land” in Tuscaloosa couuty, Alabama, and a very wealk o>,
oddly enough, from red-clay upland of the same state and county. As all the Alabama samples were strictly new
cotton, this is a remarkable resultnot to be explained by a possible deterioration of the fiber. Tortunately, the two
soils referred to have been analyzed and show a remarkable difference in their percentages of phosphorie acid, the
latter being veryhigh in the bottomland and extremely lowin the upland soil. Time has not permitted the verification
of a similar relation in other cases, but the general “run?” of soils appears to point that way. It would be curious
to find that the strength of cotton fiber depends materially upon the same substance whose presence or absence
determines the strength of the bony fabric of animals.

4. Weight of five seeds with lint attached.—The maximum weight (22.14) comes from the rieh bottom land of the
Arkansas river; thenext in weight (21.14), curiously enough, from the poor sandy pine upland of Tlorida ; the third
heaviest (20.32), from the black prairie land of Texas. It seems difficult to reconcile this diversity of origin with
the idea of any common cause; still, inspection of the table shows that the light weights or minima are nearly all from
sandy land, both upland and lowland, while the heavier weights come prevalently from heavy and mostly very
productive soils. The contrast between the third heaviest weight from Dallas and the lightest (5.71) from Walker
county, Texas, is telling, the one being from prairie land, and the other from light sandy upland. It is well known
to cotton-growers that the bolls are nsually largest on the fertile bottom lands, and it is currently supposed that the
seeds are there the heaviest; butnothingis known regarding the number of seeds carried by each, or whether these
are usually more numerous in the lowlands or the uplands. These points acquire the greatest pra:ct:cal interest in
connection with the next item.

5. Percentage of lint and seed.—The proportion commonly assumed to exist between these is that the lint forms
about one-third (33.3 per cent.) of the weight of the seed-cotton. The average shown in the table is considerably
higher than this, for the natural reason that the gin is not as effective in making a complete separation as the hand,
and thata good deal of cotton remains with theseed. .Amother causeis the dry condition of the seeds when weighed,
they having in part been over a year from the picking; while the weight to which the planter refers his product of
lint is that obtained in weighing the pickers’ daily gatherings, when the seed-cotton is fresh, and in many cases moist
or partly wet from dews or showers. The lint alone being always weighed dry, all the losses in drying as well as
in ginning tend to lower the lint percentage obtained in practice. Comparing the data in the table, we find the
maximum lint percentage (43.79) to come from a sandy ereek hummeock land in Winn parish, Louisiana, and the
minimum (11.45) from new sandy pine land in Marion county, Florida. This is so far below the rest that it must be
supposed to have been long-staple cotton, to which in practice the preportion of one of lint to three of seed is assi igned;
but it is exceedingly low even for that. This sample was not very long, and broke with 101 grains—a very weak fiber,
Of the rest, the lowest percentage occurs in stiff clay hummock land from Craven county, North Carolina; and
next to this stands a sample from Red river alluvial land from Red River parish, Louisiana. This is one of the
best cotton-growing regions of the South, where as much as a thousand pounds of lint per acre has been grown on
fresh land ; and it confirms the current impression that in the seed-cotton from the great bottoms the seed is heavier
than elsewhere. In the case before us it implies the gathering of fully 5,000 pounds of secd-cotton per acre—a
somewhat startling figure. Therecan be no doubt that a close and more extended investigation of this point would
lead to important practical results.

Influence on s0il and location on cotton fiber.—In regard to the influence of goils and location on the chmensmns,
strength, and relative abundance of the cotton fiber in seed-cotton Texas seems to offer the best opportunity for a
comparison from which at least the element of diversity of climate is sensibly eliminated. It offers, moreover, the
advantage of a considerable diversity of soily, strongly characterized and rather numerously represented among
those analyzed, as well as & uniform absence of any method of soil improvement calculated to modify the nature of

«‘‘ Fineness,” properly speaking, involves not only the width but the cross section, i, e., width multiplied into thickness. As the
" latter has not been measured, it cannot be taken into account; and practically what is here designated as ““width” is the measuro of '

commerejal ‘‘fineness ” and ¢ coarseness”,
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the soil, such as wanuring, underdraining, ete. The subjoined table presents the resu}ts of a classification of Texas
cotton samples and corresponding measurements, upon the basis of the soils upon which they were groswn, into four
divisions. Of these, the first, that of “black prairie soils », represents soils in general of a rather heavy clay
nature, black with humus, in part at least highly calcareous, and in all cases moderately so, and possessing from
fair to high percentages of mineral plant-food. In the second class, “sandy uplands,” the texture of the soil is
generally light, the amount of humus only moderate, the supply of lime low to deficient, bu.t the s.uppl_y of phosphorie
acid and potash fair to high. The soils of the “river bottoms ? differ from the prairie soils mainly in that they are
lighter and usually less calearcous, but few being very decidedly so; the supply of humus is rather less, as is also
that of potash, but phosphoric acid is mostly high. As to the fourth class, ¢ creelk bottoms,” the four samples
falling into this class seem to represent the alluvial soils of the sandy uplands—sandier than the bottom soils of the
large rivers, usually lighter in texture, and with smaller percentages of phosphoric acid, potash, and lime, and
mostly also of humus:

\

. igh
Character of lands. Bﬂ{’é{’é‘ Length, | Width. B‘fv‘z}gl‘l‘f g‘%&%’%
Inches. Inch. Grains. Grains.
Stiff black prairie lands.... 20 1. 040 0,921 125.7 12, 64
Sandy upland soils........ 16 1. 059 0. 855 138.4 12, 85
River bottoms (alluvial) .......comeune 12 1. 048 0,975 136.2 12, 61
Creek hottoms (dark loams) 5 1.017 0,840 141.8 14,59

The result of these comparisons may be thus stated: The fiber from the creek hottoms is the shortest, finest,

. and strongest, and the one yielding the largest weight of seed. That {from sandy uplands is the longest, and next
in fineness, strength, and weight of seed to the creek-bottom staple. The fibers from the prairie lands and the
great alluvial bottoms are of the same length, and are considerably greater than that of the ereek-bottom produet,
but decidedly less than that of the uplands. The river-bottom fiber is the widest of all and in strength is slightly
behind that of the uplands. The prairie cotton is somewhat finer, but its strength is considerably behind that of
all the rest. ‘

Should these results be substantiated by further comparisons, they would be of very considerable practical
importance in the grading of cotton for manufacture. Two factors, however, are lacking, viz, the thickness of the
cotton bands, as well as the relative twist, a matter disenssed by Professor Ordway on pagel18, The determination

_of these, however, would require appliances to be constructed for the specific purpose.

The comparison of averages of measurements by states must of course be taken with a great deal of allowance
for the accidental predominance of the products of certain districts from which the larger number of samples was
obtained, as, e g., in the case of Sonth Carolina and Florida, where long-staple cotton predominates. In the older
states it is, moreover, vitiated by long cultivation and the oceasional use of heavy manuring, the influence of which
is very apparent in some cases where manured and unmanured ground of the same character can be compared.
Cases in point are given in the table below:

No. . o Weight .
of sam- Character of lands. Length. “Width, 'Bregkmg of 6 seeds, Tercentago
ple, weight, with lint. of lint,
ALABAMA. Inches. TInches. Graing. Graing.
48 ¢ | Pine-woods soil, fertilized with yard and fowl-house scrapings -ccveeveenvicniirnnses 0,922 0. 819 114. 2 13. 04 20,02
48 ¢ | Pine-woods soil, fertilized with compoat of cottonseed, lime, and lot scrapings... 1,023 0. 866 147.5 12,85 31,87
48d | Pine-woods, old land, not fertilized ...coevvsnricvrimimonorecennnneremaannas 0.788 0. 827 143, 4 - 0,48 3697

MISBIESIPRI.

201 | Light sandy loam, fresh .. ooomee i i ec e e 1,055 0. 809 b O T
202 | Light sandy loam, 0ld 1and, UnmanuTed «o.eee e nnscveneeenareranascannoan eremnrann 0.810 0,929 T17.6 [ecneeieinnnnns T
203 | Light sandly loam, old land, highly manured +....ceevurennrrneisiusareinesananonnan 1.282 1,081 1614 loeeeeaninnnans meaeemenrane

209 | Darl lomn or hill land, cultivated thres years 1.012 1.018 144.8
208 | Dark loam or hill land, cultivated twenty-five years ‘ . . 0, 994 0. 980 147.5
199 @ | Black prairie Iand, fregh...ocovni ittt it ca s et er s e rsie et snaee e . 0. 996 0. 933 116.4

100 5| Black prairie land, cultivated twenty years ......_.. cvreen . 1,098 1.039 146, 1
104 - | Black prairie Innd, cultivated ten years ..ccoovcnenn.n . © 0,922 - 0,902 113.8
195 | Black prairie land, cultivated forty years 1015 0. 965 116.7
TEXAS, K - '
8580 | Sandy post-oak 1and, TRMERUTEd < evenrennsnnsenenreeioereinensensessnese . 1.075 0.781 136.4 18,13 81,01
358% 1.147 1. 260 184.6 17. 69 2110
3574 1,183 0.858 18,0 17.21 3278
3570 1.374 0.736 142.8 17.18 28,63
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MEASUREMENTS OF COTTON FIBER. 3%

In the case of the Alabama pine-woods soil, No. 48, the shortness of the fiber, the small weight of the five seeds,
and the large percentage of lint are eloguent of the difference between this product and that from fresh or manured
land, both in quantity and quality. The same inference as to length of fiber is apparent in the first group of -
. Mississippi samples, Nos. 201, 202, and 203, in which the fiber from unmanured land is one-fifth shorter than that {from
the fresh land and one-third shorter than that from the highly manured land; and the comparison in the case of
Nos. 208 and 209 points in the same divection. In the case of the black prairie land the reverse occurs; the
comparison of the fresh land, No. 199 «, with the same cultivated twenty years, and that of Nes. 194 with 195, each
show an increased length of fiber with longer cultivation, with a nearly corresponding inerease of width. This is
quite intelligible in so far as rich, heavy prairie land really improves by cultivation for some time, becoming more
friable and affording better opportunity for full development; while the sandy uplands soon become * tired?”, and
yield a short and indifferent fiber.
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THE OOTTONSEED-OIL INDUSTRY.

The following circular was sent by the Census Office to all cottonseed-oil mills then known to exist, as well as
to o number of prominent cotton-planters, for the purpose of obtaining data regarding the cottonseed-oil industry
and the uses of cottonseed:

DEPARTMENT OF THE INTERIOR,
COxNaus OFFICE,
Washington, D. C., April 5, 1880,

Sir: The subjoined schedule of questions, relating to the cottonseed-oil industry, is transmitted to youn, with the request that you fill
the blanks as far as possible, and return them, at as early a period as convenient, in the inclosed envelope.

In order that the object of these questions may be fully wnderstood, it is desirable to call attention to the high 1mpormnce of the
develdpment of the cottonseed-oil industry with reference to its influence upon the preduetion of cotton itself.

Bince cottonseed constitutes on an average somewhat more than two-thirds by weight of the crop taken from the cotton-field, it is
obvious that the progress of soil exhanstion, or the maintenance of fertility, must depend mainly upon the nse made of cottonseed itself.
As a matter of fact, however, it is proved by chemical analysis, corroborated by the experience of the older cotton-growing states, that
the importance of cottonseed to the soil is far greater than is indicated by its proportion to the lint crop; for out of 45 pounds of mineral
plant-food withdrawn from the soil by the seed-cotton required to make a 400-pound bale but a little over four pounds are contained in
the lint, the rest remaining in the seed. In other words, the withdrawal of one crop of cottonseed from the soil is equivaleut to the drain
created by fen crops of lint. Practically, cotton lint could be grown indefinitely upon most of the Dbetter class of soﬂs without other
return than the cottonsesd itself,

The oil extracted from the seed, however, contains little that is of any consequence to the soil. The seed-cake and hulls wounld be
nearly as good as the whole seed. The seed-cake without the hulls would be equivalent to more than three-quarters of the seed when
returned to the field as & manure,

The cottonseed-oil manufacture, therefore, does not only not detract necessarily from the returns to the goil, but puts the mosh
important portion of the crop into a far more convenient shape for nse, both for feed and manure, than the raw cottonseed.

It is desired, by the aid of the data furnished by you, to place this important subject clearly and anthentically before the cotton-
growers, showing them by the irresistible logic of figures that the cottonseed.-oil mill is to them the means of utilizing a waste produet,
increasing materially their home supply of available stock feed, and at the same time of maintaining the fertility of their soil, instead of
Dpaying heavy tolls to mannfacturers of chemical fertilizers, transportation companies, and provision merchants.

Late experiments having appeared to indieate that among the most available and profitable modes of returning cottonseed or its
oil-calke to the fields is the feeding of sheep, thus producing cotton and wool on the same field, as it were, any data you may be alle to
furnish on this and related points will be especially welcome.

Many persons to whom this circular may be sent, who are not manufacturers of cottonseed-oil, will be able to reply to all the
questions in respect to the use of the seed, hulls, and meal for feed and for manure, and they are urgeuntly requested to give such replies,
especially as to the feeding of sheep and the effect of cottonseed thus used upon the production of wool.

Respectfully,
FRANCIS A. WALKER,
Superintendent of Census,

In response to the above circular repies were received from twenty cottonseed-oil mills, about double that
number being in existence at the time. The substance of the replies is given partly in tabular form and partly under -
the head of the schedule questions. In some of these is apparent a scantiness of definite data regarding the
manufacture; but, fortunately, such data can mostly be supplemented from the statements of others on the same
points. The mdustry has now so far passed beyond the experimental stage that few important teehmcal secrets
can lie within the scope of the information asked for.

A number of letters from planters addressed on the subject were also received, and of these abstracts are
hereinafter given.

The accompanying table exhibits, in a convenient form, the answers received to a portlon of the inquiries;

while another portion is of necessity placed under the heads of the respective questions, i3
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COTTON PRODUCTION IN THE UNITED STATES.

COTTONSEED-OIL MILLS—REPLIES TO QUESTIONS. .

| WORKING CAPACITY.
PRESSES OF BOXES,
Names. I,oc.ation. Tons of seed used. Estimategigullons of || Hullers,
- Daily. Toarly. Daily. Yearly. Presses. | Boxes.
No. No. No.
1| Crescent City 0il Company .c.emz wvvvensenesen.--.] New Mechanicham, La.... 150 [vumarcaennns 6,550 |vevernannnn. 4 12 240
2 | Moginnis O Works. e eeeecvmermareeeseamrennns New Orleans, Lo eccarveeloneennnnn.. 2,500 leaeennereann 1157500 6 13 200
2 | Planters’ Ol COMPALF -« cueneemanrmresannrnruannns|onsnan 1 SR | RN 20,000 {inereunncnnn 640, 000 8 14 84
4| Tberin O Mill..econe .. .t New Iberin, Laceee...... 10 {ermenmncans 1 2 12
51 Hamilton 0il Mills ...... Shreveport, La....... 8 3 63
G Tazo0 Ol WOrKs .ooioevrmriaceecacacacnreunsensnns Tazoo City, Miss........ 0. c.oiael e 1 13 32
7 | Refuge Oil Works s Refuge, Miss ........ 2 4 80
8 | Friar's Point Ol Millcovenvenevvnanas [P Yriar's Point, Miss .......jlieeeviinsen. 1,260 |ieenncinnnan 2 3 45
§ | Augusta Oil Company .cvveevecrmneamvrinmeneenn. AUEURER, Ghenrrrnaann..., 600 j.uverenenal.! 1 [ % PO
10 | Savannah Oil Company .-cveevereveccmoreancannunn. Savannah, Ga .veeenna,... 30 [iiamianns 800 fouenunnennn. 1 8 82
11 | Galveston Oil Company.-eeee.ceeveneecesreneeeoas Galveston, TOX ...covrnvaflieieeruieeeidocceneceeens e eceec Jeree e 5 10 150
12 | Calvert Oil COMPANY evvrecccmrearaarrmnnrnenns Calvert, Tex cveervrrcveefinnnnninennd]s PO 800 fiiacuncoans 2 2 30
13 | Bryan Manafacturing Company ..c.cceemvenvenren. Bryan, Tex «cvvneeieieiidlianniinnn, 5,000 {.ocvnnaenen 102, 500 1 4 104
14 | Bronham O Mill (barned) eeseneenrenrennenunnnn, Brenham, Tex . eveieeeeedloaneecenien]ersenenrenecleecoeeeeencslieeereeenns reavaree
15 éallnhnn Oil Works. . conveicmnmcrercannannn. r————- Hempsatead, Tex .......... 40 |umennneenn 1,280 [vameunsss ansfjsrnvanerasn
16 | Schumacher O Mill. cvoveerncirnneroceaennasennn. Navasota, Tex............ 20 }ecrannnnns 600 feeenicnereas 1 - A,
17 | Cottoneeed-Oll MiNS. .ccveei i veei i, Raleigh, N.C ............. [(:)) N 510 PYSPIPOURPAN | P | I PR, ven
18 | Southern Oil Works....... emmaeiesearreeasenasan Memphis, Tenn........... 60 |ennnanns 1,820 fomeneennnnnn]len S U PO,
19 | Pancla Oil and Fertilizing Company....c.eeeeraeecfunnnan i [« T8 [cneramnanas 2,400 [veevennmnnn. 2 i} 06
20 | Hope 0il Company . 1 Blo....

56

o Three hundred bushela of seed per day.




COTTONSEED-OIL INDUSTRY.

COTTONSEED-OIL MILLS—REPLIES TO QUESTIONS.

45

PRODUCT PER TON. COTTONSEED-CAKE,
Coé-.tpnseed S ; ) A -
used in a sea- ource of supply. verage priee. f 4.  s0ld 508,
Ker- . Cendo son. monnt 89.¢ | As cake or
Hulls. | Oil-cake. at home to
nels. oil, farmers. maeal.
Foed. Manure,
Lbs. Lbs. Lbs. Gals. Tons,
1,000 | 1,000 775 873 12, 726% | Mississippi River valley, Texas, and | $10..c.ae.co... 25 per cenb....| Meal..... .| Some (b) ..| Chiefly .| 1
a little from Alabama.
................ 700 | 30-85 17,000 | Mississippi, Louisiana, Texas, Ala- | $12-$15........]] 10 per cent....| Meal_..._.; Tea.......| Yes.....| 2
bama, and Florida.
‘Various Various) 'Varicus .. Varions 20,000 | Mississippi River and tributaries, | Various....... Small......... Meal...... Small..... Chiefly .| 8
Alabama, and Texas.
e615 | 1,885 720 32 1,200 | Bayou Teche and Opelousias ureevrna- 1 PO Al ceeennin | Meal...... Notmueb.| Mostly..] 4
1,600 | 1,000 [.About700 32 12,000 | Bayou Wincey and Red river to Kia- | $0............. Very little....! Meal...... Little{d)..}lueecnann.. [
i mitia; castern and northern Texas.
1,000 | 1,000 720 | 80-35 . 2,500 | Yazoo and Tallahatchee rivers........ $7 50 to $850, || None ......... Meal...... YoB.cnou- No...... [
Halfgeason lost, delivered. 1
1,000 1,000 770-785 | 30-32 ,000 | Mississippi river from Vicksburg to | $08 50, or$7 net || None ......... Some meal| Yes....... Yes..... 7
Helena. to farmera,
............... 700-720 | 34-36 8,500 | Vickasburg to Memphis...............| $9t0$8 50 ....]| None .........| bper cenf.| ¥es.......] Nene ...] 8
. meal
1,000 | 1,000 730-740 | 25-36 867 | Georgia and South Carolina .......... $9 to$11 50 .../ Half .......... Meal.coneaforannrnormaaforananaens ]
.................................... First season. | Georgin, South Carolina, and Florida..|.eccucevunrnseesiffoaccneiiriinaas]eciiciimica]vecnveninnnifeanennas.| 10
Not yet in operation. jf..ciiienericnnns TOEERY voemarrnsnrarsanacrerasesnesnns $6 0t TAIIXOBA |[eveceminnsnrrnnc]iunecnnmene]venaemnansifiarennues 11
stations.
500 | 1,300 703% 30 2,878 | Robertson county .eecevecvnencunainas - T Small amonnt.| Meal...... 41 DR PR 13
1,240 760 850 32% 2, 24 Brazos, Burleson, and Robertson coun- | $7...ceneneo.n Small.........] Meal...... Mostly ...| Some ...| 13
Short supply.| ties. .
........................................................................................... $4 50, delivered Most of it is shipped to Liverpool, 14
900 | 1,100 760 | 28-35 3,000 | Immediate vicinityand stationsonthe | $6............. Small am't, 50 | Meal...... Yos..oun-. Yes..... 16
Houston and Toxarkans railroad. tonsperyear.
1,000 | 1,000 750 30 2,000 | Neightborhood....eoovomeeaniionn | $8t0 89, ...... Verysmall....
1,000 | 1,000 1, 160 22 400 | Bast and Middle North Carolina.. -3 11 JR - | SR
................................... 10,000 . | Southern states ..ccevviiironae ceemmseassaveenell NONO cavvernan
1,000 | 1,000 | Varies....| Varies 10,000 | Neighboring states ............ $7 to $12 ...... Two-thirds -..| Meal...... Yoes.eennn.| Yes..... 19
......................................... vuerenro..| Tennessce, Mississippi, wnd,Arkunéus. #.eenernnaa-.ll 2porcont.....] Meal......{ Yos....... Neone ...} 20

b Increasimg demand for this purpose.
¢ The huller does nothing but grind or cut the seed; the shake divides or separates the kernels from the hulls; 1 to 2¢.
d Increasing; dairymen use it liberally and profitably.
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46 COTTON PRODUCTION IN THE UNITED STATES.

The above partial statement of the seed worked and products marketed by the cottgnseed-oil mills is
supplemented by a summary givex by Hon. Henry V. Ogden, of New Orleans, in a lecture delivered at Atlanta,

Georgia, May 26, 1882. He says:

Taking my cstimate of the consnmption of seed by the forby-one oil-mills this season, the proportion and value of the total pmduct

may be summed up as follows:

410,000 tons seed, yiclding 35 gallons erude oil to the ton, is 14,350,000 gallons, worth 30 cents per gallon. §4, 305,000
Same amount of seed, yielding 22 pounds cotton lint to the ton, is 9,020,000 pounds cotton, worth 8 cents

POT POUNM L e e i it ettt e s o m et it e eemmme e mmtemems iemed e eenteeaaaaaenan s 721, 600
And yielding also 750 pounds oil-cake to the ton, is 137,277 tons («) of cake, at $20 per ton. ...... ... ... 2,745, 540
Malkes the total value of the manufactured produets ccouaeeowren oo ceve e e §memnsnna 7,772,140
Deduct the sum paid for the Seed, BAY -« cv cvveuermie et ieeiiaamrnvmenmuremacn cnas ssrmmscanasaeannon- 4,100, 000
And there remains for value gained in manipulabion of geedl.....cuneeroeieiomoniiiiiane e, 3,072,140

Other oil-nills (from which no reports have been received) are located as follows:

Louisiana: 2 in New Orleans and 1 in Baton Rouge.

Mississippi: 1 each in Columbus, Greenville, Natchez, Meridian, Jackson, and Vicksburg.

Texas: 1 each in Dallas and Sherman.

Arkansas: 2 in Helena, and 1 each in Pine Bluff and Little Roclk.

Alabama: 1 each in Selma and Montgomery.

Tennessee: 4 in Memphis, 2 in Naghville, and 1 in Jackson.

Missouri: 2 in Saint Louis.

OTHER ANSWIERS TO SCHEDULE QUESTIONS.

1. Do you refine your oil yourself, or is there a growing tendency to the establishment of separate refineries %

The oil is refined in Crescent City, Muginnis, Planters, Panola, Hope,
Southern and Refuge mills. = In the others the erude oil is
shipped to refineries. Muaginnis: We purchase erude oil
from obher mills. Zderie: The mills of New Orleans do the
refining. Refuge: We know of no tendency to establish sep-

arate refineries. Friar's Point: We sell the oil in the crudes
state. Calvert and Bryan: There is a tendency to the estah-
lishment of refineries. Callahan and Panela: The tendency
ig for oil-mills to refine their own oil.

2. What knowledge have you of the nse of cottonseed or meal as a manure for sugar-cane, and of its effect on

the production of sugar?

Drygn ; It causes the cane to grow rapidly and mature quickly, giv-
ing a longer time to sweeten ; 400 pounds of meal per acre has
been known by a number of planters to increase the yield
from 50 to 100 per cent. per acre. Frim’s Point: We consider
it ‘one of the best fertilizers for sugar-cane, and sell large
quantities for'that purpose. Refuge: We ave told by Duyers
thatit is the finest that can e found ; it also applies to cotton
and corn, Ya-zon: Sugar-planters in the Lower Mississippi

region prefer it over any other fertilizer. Hamilton: Sungar-
planters claim an inereased yield of 333 per cent. from its nge,
Iberia : Very beneficial, and is extensively used on cane, par-
ticnlarly stubble cane. Maginnis and Planters: Meal for
sugar-caneis good. Panola: Have been told by sugar-planters
that in some years (cold seasoms) it incveases the yield 100
per cent,

3. Do you use any process or machine prior or subsequent to the hulling process for removing lint left by the

gin or the short fur of the seed ?

The “linter” or gin, usually the Carver patent, is nused inall of the
mills excopt the Shreveport mill, which uses only a sereen

for removing trash, ete.; the Raleigh mill nses nothing at
all.

4. Do you fud it a paying process, whether as to the value of the shoddy produced or the increased yield of oil?%

Cregeent Mills : 1t pays abont $1 25 per ton and facilitates hulling,
which otherwise would be almost impossible, Maginnis
Aills: Depends on the price of the seed., Planters: It forms
part of the product procured from seed. Iberia: Not only
necessary, but pays. Hamilion ; Protects machinery from
breaks. Yazeo: Adds to receipts and facilitates hulling.

Refuge : The value of thelint weget. Auguste: Not very prof-
itable after deducting labor and extra machinery., Calvert :

Inboth respects. Bryan : The value of the lint, the most prof-
itable part of the business. Callahan : It is profitable be-
cause of the int, Sohumacher : 1t is cssential to free tho cake
fromlint. Panole and Hope : Tt only enables us to hull easier,

B, Do you find any sale for cottonseed hulls for packing, stock feed, or any other purpose

Orescent City : For stock feed entively. Planters: For picking and
stock feed, Iberia: For fael, Hamilten: For stock feed.
Think it would make paper; and would male a fine absorber
for making manures. F¥az00: No; cannot give them away;
planters would not move them for their ralue. Refuge:
For stock feed and fertilizers. Friar's Point and - dugusta:
Nouse. Calrert: For packing and for stockfeed. Bryan: To

some extent for packing; a good demand for stock foed
and for fuel. Brenham: Were used as fuel in the oil-mill.’
Callahan : For packing, stock feed, fuel, and manure; stock
prefer them to the seed. Schwmacher: To a small exfont;
some for packing, but mostly for stock feed, Raleigh: Some
a8 manure for corn and potatoss, Hope: Some for fOOﬁ-

.. Southern and Panola: For food and for fuel.

68
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COTTONSEED-OIL INDUSTRY. | 47

6. Please state what, according to your best information, are the merits or demerits of cottonseed-meal for either

food or manure.
Maginnis: Good for both, Planfers: Its value as cattle food is well

established, and English statistics show it as being the best
flesh and fat former known.  For fertilizers its use is. in-
creasing every year. JIberia: All that we make is used by
the sugar-planters on the Teche for fertilizing, and is con-
sidered a necessity. On stubble cane the effect is good,
warming the ground and giving the plant an carly stars,
Hamilion: Our praectical experience proves it a nutritious,
cheap, and valuable food for cattle and sheep, and creates the
richest and largest flow of milk from cows than any other
food ever used, Xt canmot Le surpassed as a fertilizer. Yazoo:
Excellent for either; is a good flesh former and also a cooling
food ; is superior to any other for milch cows, sheep, and
working cattle, Refuge: It fattens cows, and is also a fine
milk-producing food. Calvert: Good for food ; as a manure I

7. What patent or style of huller is preferred ?

Crescent City, Hamilton, Refuge, I'viar's Point, Sevannak, Calveri,

Callahan, Hope and Panola prefer Wells’ patent of Memphis,
Tennesses. Planters’ and CGalveston prefer the Keihmuller
patent. Maginnis and Yazoo prefer either Wells’ or Keih-

don't thinlk it will do in a dry climate. Bryan: Has no supe-
rior as food for cattle and sheep in producing flesh, A Texas
cow will quite often yield one-half more milk if fed on this
meal, and at all times will inereaso her milking capacity fully
one-third. The finest looking crops of cotfon and corn on
the uplands in this county are where about 400 pounds of
meal were used per acre. Callahan: Good for both, especially
a8 food for milch cows, Raleigh: Nothing can be better as a
food to produce milk or for work oxen; it has been used with
great success for seven years on cotton land, mixed half and
half with good acid phosphate. Panola (Memphis): It is the
equal of any food known; as a fertilizer for some crops it is
unsurpassed. Hope (Memphis): Best product known for
food; recommended as a fertilizer by ail who have tried it.

muller’spatent. Iberia and Augusta prefer Callahan’s patent,
Dayton, Ohio. Bryan: Callahan’s for asmall and Wells’ for

_ alarge mill, Raleigh: Old style Stone and Demeond mill, of

Cineinnati, Ohio.

8. Please give such other information or suggestions regarding possible and desirable improvements in this

industry as may be pertinent to the object of these inquiries.

Theria: 'We are anxious to have all cultivatorsof the soil and cotton

producers give us the seed and take the meal therefrom for
fortilizers, We would like to convince them thatthe eotton-
seed, divested of its lint and oil, is a better fertilizer than the
raw seed ; and it will pay us to worlk the seed for the oil and
lint (extra), giving to the farmer the meal; resulting from
his seed; 100 tons of seed gives 40 tons of meal; this is a fair
average. Yueoo: Refined cottonseed-oilis superior to lard for
cooking ; not only for salad oil, but for all purposes for which
Jard is used. In taste it is superior and sweeter, and, being
vegetable, is easier digested, less heat producing, and there-
fore, principally in this climate, a healthier food. Bryan:

‘We are using a double mat of our own male for pressing the
0il out of the seed, which has increased our working capaeity
fully 50 per cent. Instead of making six cakes, weighing 8
pounds each, we make twelve cakes, weighing 8 poundseach,
at each pressing, without any additional labor save that of
Packing the cakes in sacks for shipment. Panola : Wé think
our home farmers and dairymen stand in their own light in
not using the meal or calke more extensively. Nearly the
whole of the product is exported to Enrope for cattle feod.
Hops: Much more care should be exercised Dby planters to
preserve their seed in good condition, so that it may not
baoome heated; the value is nearly destroyed by heating.

9. Do you use the hulls for fuel? If so, a1t they sufficient to make all the steam you need ? C

They are not used in Raleigh. In all other inills they are used, and

make all the steam needed. Cressent City: Alse sell o greatb
many. Hamilion: On grate-bars, longer than for wood. Fu-

#00: 33} per cont.lefb. Refuge: Use only ome-half of what is
made. Breniam : Four hullers will make hulls sufficient for
fuel. Southern: Depends on the amount of machinery to berun.

10. Are the ashes of the hulls valued as a manure? If so, for what cultures chiefly, and what price is paid

for them ¢

No use is made of the ashes as a manure in Calvert, Callahan,

or Brenham mills, In others they are usually valued, but
in Tberia, Hamilton (Shrveveport), ¥Yazoo, Friar's Point, and
Bryan no price is put on them. Crescent City: Price $12;
mixed with cottonseed meal for sugar-cane. Maginnis: From
#8 to $14 per ton, Planters: Sugar-cane. Iberia: We don’t
sell any. Usual price, $12.  Hamilion: Don’t use them.

Give them to friends as manure for vegetable and flower
gardens, Refuge: Price, $9 per ton. Used for sugar-cane.
Augusta : From $18 to $20 ; for most field crops. Bryan: Bub
little demand; good for corn; waslierwomen use them in
preference to wood ashes for making soap. Hopeand Pansla:
Price, $10 per ton.
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ABSTRACT OF LETTERS REGARDING USES OF COTTONSEED,

W. G, 8tour, HAwxsTOR, CoNwAY COUNTY, ARKANSAS,—The introduct_iog of small cottonseed-oil mills (if profitable) iz} the interior
owsed by joint-stock eompanics would most likely lead to a greater apprecmtmp of the valu'e and uses of cqttonseed zmclllts products,
At no time and in no place have the farmers ever realized one-half the value of theirseed. . Fed in fjhe rayw state, as from the gin, cottonseed
is worth to the farmer half as much as corn. Asmanure it is worth much more than the price obtained, From $8to $10 per ton have been

paid for seed at the mills, Taking from this the cost of shipping, ete., it is safe to say that the farmer realizes not more than &4 per ton -

for what 1s worth to him at home 18 bushels of corn. The sale of the seed at present prices is a ruinous exhaustion of the soil without an
adeqlll;z)t:;;lt;u;;. JOxES, HERNDON, GEORGLA—A very large percentage of cottonseed is still returned to the soil _for manure, either ir} it
pure or natural raw state or in the form of a compost, Perhaps 85 to 90 per ce.nt. oi" a;ll_ the seed (except what is reserved for Planting)
is thus used, the remainder being used for food for stoek. I have been familiar \.v1th its use _as food fo?' cattle and sheep for the past
fitty yoars, and know it to be excellent for fattening both ; but they must be fed with care and in moderation. The seed hag ne'ver.beeu
regarded as reliable and safe for hogs nnless fed in combination with other fO(.)(l, nor have I ever been able to get horses to e{mt it kindly
in any form, either alone or in combination, The cottonseed-meal (free from oil) is, how:ever, the best for al‘l purposes; and, if the hulls
remain with i, it is especially good for fertilizevs. I prefer, however, the natural seed, in compost, as a fertilizer. . .

Drp. M. W. PrrLuirs, OXrorv, Mississirel—Experience has shown that cattle fed on cottonseed, and a very little, are kept in
excellent eondition during the winter; thirhy or forty years ago I fed my cows on boiled cottons'eed, cooked until easily crushed between
forefinger and thumb. There wasa demand for all the butter I could spare, and no one complained of while buiter, ‘

Sinee 1831 all of my cottonseed was used for manure, except that for planting. Ihad been taught to let the seed rot. in the rains
and sun; but after about forty years I determined to let the seed rot in the earth. As an experiment I hauled out sound seed in January to
the fleld and drilléd it in the row intended for cofton and turned two farrows onit. I hedded on this in April and planted cotton. This
eovered 20 acres, Another 20 acres I manured with the rotted seed, most of it as compost. Visitors pronounced the cotten crop from
the first to he the best. ) ) ‘

I am of the opinion that cottonseed nsed in stables as litter for stock, to be crushed under foot in part and to be mixed with the
dung and saturated with urine, would enhance its value from two to four fold,

On Jand lying well, cultivated well, all seed and stalks returned to it, the erops will not decline (or very slowly); but to let land
become exhausted and then tvy to bring it back will take more than the seed. .

D. L. PHARES, WOODYVILLE, MI18318STPPL.~There is nothing better for food than cottonseed-men] in small quantities, say one or two
pounds per day, mixed with hay, ete., and fed to a cow or horse, For manure it is the most valuable known to me. Tts use is profitable
for crops, except, perhaps, winter oats, Cottonseed sown hroadcast and plowed in with winter oats increases the crop from 200 o 400

per cent,

! L H. MoORE, OsxLEY, ARKANSAS.—] know nething practically of feeding cil-cake to sheep, as the raw seed is cheaper, and hasso far
heen satisfactory, There is no doubt that if the seed from 100 hales of cotfon (47 tons) was fed to 500 sheep, running on 100 acres of land,
the land would he bebter and more evenly manured than if the seed in the raw state was plowed in. Cow-pease also raised and shesp
pastured on them would be very highly beneficial and restors the old cotton lands of the south, My own experience this winter with
feeding sheep on cottonseed has been suceessful, My flock now consists of 31 old ewes, 16 ewe lambs one year old, and 43 lambs. Three-
fourths of the ewes had twins, Last year there were only 31 lambs. Some of the ewes this winter had so much milk that I had to milk
them to keep the bag from spoiling. I have fed more seed this year than last. I now feed about two pounds per day to each sheep, or
about one ton of seed for each 10 sheep for the winter. The seed is worth at the gin about §3 per ton, or 30 cents for each sheep, and
their manure is fully worth the seed.

1 am satisfied that the south can, with cottonssed and winter pasture of rye, oats, barley, or wheat, winter 75,000,000 sheep and stilt
have seed sufficient to plant,  The mere I see of Bermuda. grass the more Iam satisfied that it will yet prove a great Llessing to the south,

PROSPECTIVE MAGNITUDE OF THE COTTOi"ISEED-OIL INDUSTRY AND INFLUENCE UPON SOIL
FERTILITY.

The following table shows, for 1879, the amount of cottonseed not needed for seed, and which might have been
used in the manufacture of the oil. The second group of columns gives the possible products of. such manufacture
for the year, assuining that each ton of cottonseed is divided half-and-half into hulls and kernels after the removal
of 22 pounds of adherent cotton, and that each ton yields 35 gallons of crude oil. The third group of columns

-gives the market value of these products, as well as thetotal for all, the hulls being valued, weight for weight, like
Pine cord-wood, at $5 per cord, and the ashes at $10 per ton for manurial purposes. The fourth group gives the
selling value of the raw cottonseed which weuld be received by the producer at an average of $7 per ton. In the
last column is placed the valuation of the cottonseed, or-its equivalent in cottonseed-cake, aceording to the

- customary valuation of the ingredients of commercial fertilizers, as deduced from the best analyses. TFor the

percentage composition of cottonseed ash and the ammonia equivalent of the seed the data given in the report
of the North Garolina experiment station for 1882 have Dbeen adopted; for the ash percentage of the seed the
figure 4.0 has been adopted, instead of 3.67 ) 88 given on page 95 of that report for the dry substance, but, making
an allowance of 7.7 per cent, of moisture, makes the actual figure used 8.70. This increase is justified by the results
of ash determinations made by myself with Mississippi uplands cottonseed and by Anderson with seed from South

Carolina. The average of the Mississippi seed was 4.2 for the dry substance. Anderson’s determinations run
even higher than this, '
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COTTONSEED PRODUCTION OF 1879, THE POSSIBLE OIL-MILL PRODUOTS, WITH THEIR MARKET VALUATIONS, AND
THE MANURE VALUE OF SEED IN EXCESS OF THAT REQUIRED I'OR PLANTING,

L IT, or: 1v.
- POSSIBLE OIL-MILL PRODUCTS FROM
COTTONSEED OF 1879. EXTRA SEED OF 1870, MARKET VALUE OF PRODUCTSH.
AManure
States, & 8., g A Selling | Yalue of
& A g = SIINE | $he seed
5 = g 2 Hulls. pmcelof or vo-
2 28 8 . 8 soed. ;
B 2 = s H =] s B speotive
. E'% E’E s % “éS R ° . % ‘gﬁ 7 . oil-cake.
% § “ E;;f E : § & E 5 33 Fuel. | Ash. g
& | & 8 5 g8 138 i 5 g 3 &

Tons, | Tons. | Tons. || Gallons. | Tons, | Tons, | Tons. || Dollars. | Dollars. | Dollars. | Dollars. | Dollars.l Dollars. || Dollars. | Dollars.
The United States {2,270,417 | 238,718 2,531,699{88.009,405 049,387 | 27,848 |1,238,001 (126,682,839 |18,987,740 (4,455,680 4,419,004 | 247,600 |54,602,523 117,721,898 | 46,076,922

Alabama. .o ceeneeeeen 332,336 | 88,446 | 203,500 10,286,150 | 110,200 | 3,233 | 143,712 || 8,085,845 | 2,204,180 517,280 | 513,052 | 28,740 | 6,340,007 | 2,057,230 | 5,848,708
ATIANSAS .ovven ---o-n| 304,128 17,200 280,010(120,042,165 [ 107,504 | 3,156] 140,303 |f 3,012,640 | 2,151,880 | 504,000 | 500,882 | 28,080 | 6,108,431 | 2,008,488 | 5,221,026
FLOTida «oenvnenanennns 26,902 40021 22,850 708750 8660 | 9251| 1,174] e8e.025)| 171,380| 40,100| Bn,801| 2240| 403,500 159,850] 415,870
GHEOTEI . +aemmeseeneno-| 386,858 48,181] 543,077 12,028,005 | 128,879 | 3,780 | 168,058 | 3,608,600 | 2,577,580 | 604,800 | 500,067 | 33,610 | 7,494,506 || 2,405,780 | 6,254,001
Tndian territory ...... 8,075, 412| 7.603] 208,205| 2,873| 84| B,7T48| s0M401| 57.460] 13.440| 13,380] 750| 1o54e1L|| 53,041 | 130,407
Kontneky covemn vnens 650 44 6061l 21,210| 207 7 208 6,303 4540 1,120] 1,006 50| 13,120 420 11,02
Louisiana...... 241,570 | 14,200 | 227,301 || 7,065,595 | 85,288 | 2,500 111,150 || 2,386,681 ) 1,704,760 [ 400,000] 806,806 | 22,230 | 4,000,457} 1,501,107 4,136,878
Mississippl...........| 457,478 54,720 | 422,758][14,700,580 | 158,584 | 4,050 | 206,720 || 4,438,950 | 8,170,680 | 744,000 | 738,022 | 41,350 | 5,133,011 || 2,050,800 | 7,004,108
MigS0UTie - nnene e .| 101s8| s30| oees|l sesos0] s,e10{ 106 4708] 301,004 w72,200| 16,000 16808| 9s0| 2os012f or306| 175,230
North Caroling 185,058 | 14,786 | 170,322 || 5,061,270 | 68,871| 1,874| 88,287 1,788,381 | 1,277,420 | 200,840 207,335 | 16,060 | 8,070,636 || 1,192,254 3,009,860
South Cavolinn ......| 248210 22,510 | 225700 (| 7,800,500 | 84,088 | 2,483 | 110,307 || 2,369,850 | 1,092,760 | 307,280 | 204,010 | 22,070 | 4,875,070 | 1,570,900 | 4,107,740
TONNCHSOR cevneeen wans 157,044 | 11,922 | 145,122 5,070,270 | 64,421 | 1,506| 70,005 || 1,628,781 | 1,088,420 | 255,300 | 258,346 | 14,180 | 3,135,006 | 1,015,854 2,641,220
TOXAS «vncrmmmernnanne 402,642 | 85,044 | 306,808 |[12,834,430 | 137,513 | 4,084{ 179,815 | 8,850,320 | 2,750,240 | 645,440 | 040,155 35,800 | 7,022,024 || 2,506,886 | 0,673,904
ViOgInis . coienenes e 0308 748| m®565( 200,775| 8,212| 94| 4180| 89,032] o642:0| 15040| 14,0550 840 1ss007| 50,055 155,888

o The estimates of tons of cottonseed in this and all of the state reports are based upon the generally nccepted ratio of two of seed to one of link; whereas the
majority of corréspondents place tho proportion of seed muek higher. This would therefore give a greater weight of seed actually produced than above tabulated,
and this excess, with the amount given in the second column of figures, would make a regerve of more than two bushels per acre for planting.

The figures of the table are sufficiently eloquent. Assuming as the nearest approximation to the actual amount
of seed worked in 187980 by the forty-one mills the figures given by Mr. Ogden, we find that somewhat over one-
seventh of the available seed has been actually worked. Had all been similarly treated, the cotton-planters would
have received something over $17,000,000 for the raw seed, which would have been converted into products worth
about $54,000,000. But not the least significant item. is found in the last column, viz: That in order fo replace the'
drain upon their flelds resulting from the sule of the seed the planters-would have had to purchase commercial fertilizers
of tie estimated value of over forty-siz millions; they could have purchased back the otl-cake itself (nearly equal to the
Jertilizers requiredy by paying for it about & million more (or $18,987,740) than what they originally could have obtained
Jor their seed ($17,721,803), a saving of $27,089,182 over the value of the commercial fertilizers, thus showing the
oil-cake to be by far the cheapest fertilizer in the market.

Considering that, on acecount of its better keeping qualities and better alaptation for feed, the oil-cake is more
valnable than the seed it represents, the cotton-grower can afford this advance of about 40 cents per ton; and the
néar balancing of the-aggregate values in the home market is a curions instance of the self-adjustment of values
under the laws of trade. Btill, as regards his soil, the cotton-grower loses the ingredients contained in the hulls;
whereas, hiad he retained the seed and returned it directly to the soil, the replacement would have been so nearly
complete as to relieve him entirely from the need of purchasing fertilizers, at least for cotton production. ()

From the pecuniary standpoint of the maintenance of fertility by a direct return of the cottonseed alone to
the soil, as against the need of purchasing, instead, commercial fertilizers (with all the cost of manufacture,
transportation, commissions, ete., heaped upon them), the sale of cottonseed at ruling prices is a transaction too

-absurd to be tolerated for a moment. For although the valuations attached by the chemists to the ingredients
of fertilizers are (in the case of the better class at least) usually somewhat above the price paid by the farmer, yet
such difference is insignificant compared to that hetween the seventeen and three-quarter millions received for the
seed and the forty-six millions to be paid for fertilizers in order to replace the drain upon the soil. If the cottonseed-
oil industry involved such an alternative, it could not stand for a moment so soon as the state of facts became
generally known. .

But such is far from being the case; and the near equality of the market values of the totals of cottonseed
and seed-cake suggests at once the utmost simplicity of transactions between the oil manufacturer and the producer,
such as was suggested by me in the southern press years ago. It is that, since the producer is interested in having
his surplus cottonseed transformed into the convenient cottonseed-cake, he can afford to let the manufacturer take
the remaining lint, oil, and hulls as $oll, provided the cake be integrally returned to him, and by him either directly,

a See the cirounlar on page 43 and the table of ¢‘soil ingredients withdrawn by various crops,” page 50. .
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o0 COTTON PRODUCTION IN THE UNITED STATES.

or through his cattle, to the soil. The return thus made will still leave cotton one of the least exhaustive crops
known, and give the farmer the benefit of a manufacturing industry at home that reacts in many ways to increase
the prosperity of the whole, It is true that, in order to render this simple condition of barter possible, cottonseed-
oil mills should be established in all large cotton-growing distriets; perhaps best as joint-stock: concerns, so as to
reduce the expense of transportation, as well as the intervention of middlemen, to & minimum. Few more important
steps toward the maintenance of “fertility in the cotton states could be taken; for as matters stand ab present the
gale of cottonseed to the oil-mills is on the increase, and yet, as will be seen from the schedule answers from the
several states, the use of cottonseed cake or meal within the cotton states is altogether insignificant. Almost the
whole of it flows out in a steady stream from the oil-mills to 0ld and New England, while a costly return stream
of commercial fertilizers sets in the reverse direction. When once the full bearing of this matter is understood by
cotton-growers, {few can have doubts as to the course to be pursued for the preservation of their fields., Fither the
seed ag a whole or the corresponding seed-cake must in common sense go back to the soil.

The following table, based upon data obtained from the investigation of the question in the state of Mississippi,
hasg often been used by the writer ‘to make plain to audiences of farmers the pecnliar advantages enjoyed by the
cotton-grower as regards the maintenance of the productiveness of his svil. Potash and phosphoric acid, being’
the most valuable of the mineral ingredients containad, are segregated from the rest of the ash ingredients.
The figures refer to the product of an acre of good upland soil as commonly obtained in Mississippi:

Soil ingredients withdrawn by various crops.

.

Phosphorie
Potash. acid.
One bale of cotton: N Pounds. Pounds.
{400 potg]i:da of lint make 4 pounds of ash, L6 0
. CoRbainIng ever e . 3
1,380 pounds of seed-cotton .. 1 950 pounds of seed'make 41 pounds of ash,
containing ..ooeveniiiriiiii e 4.7 15.2
03T ETTT BT T s o R S  Y 16.3 15.7
Of the 41 pounds of ash in the seedw
The hulls, weighing 475 pounds, contain 9. 5 pounds of ash.
The oil-cake, weighing 368 ponnds, contein 31. 0 pounds of ash.
The oil, weighing 107 pounds, contains 0.5 pounds of ash.
’ 950 41.0
Fifteen bushels of wheat:
The grain makes 18 pounds of ash, containing «aoccveeeeeiiciiviianiaianns, 5.5 8.0
Two tons of straw make 200 pounds of ash (silica, 128 pounds), containing. 80 8.0
B g R 13.5 12.0
Thirty-five bushels of corn:
The grain males 25 pounds of ash, containing . vueee.eenecinnmeiicnanvennss 6.0 18.0
Two tons of stalks, ete., make 200 pounda of n.sh {50 pounds sllica), con.
B e+ e ev e cevesvnenmsecrmen s ewnncseneneh asnnsermaensannnninanrns 15.0 16, 0
TOEBL e ve semm e e aemnme enerseennan e enoaeees suaerenaneeeneeran 2.0 | 2.0

One lesson comveyed by this table, viz, that the removal of one crop of cottonseed depletes the soil to the
same extent as that of ten crops of cotton lint, has already been referred to in the introductory circular. The
comparison with other crops shows that none approaches cotton in respect to the slight exhaustion caused by the
sale of the chief merchantable product, the lint, the relation being somewhat as if, in the case of corn, the shucks
were only removed while returning the stalks and ears integrally; a proceeding under which most soils would
jmprove instead of deteriorating indefinitely. That this is not only theoretically but practically true, and that
the conscientious return tothe soil of each field of the. cottonseed produced on it from the beginning of cultivation
will, in the case of all soils of fair natural strength, maintain their cotton production undiminished almost
indefinitely, has been repeatedly shown by actual experience in the older states. Of course the same is not true
of soils that, through long-continued cropping without returns, have been carried to the verge of exhaustion, . e.,
of unprofitableness in cultivation, When this has been done, much more than the simple return of the cottonseed
is needed for the time being; yet when the land has once again been placed in good condition, so that it would
produce full crops without manure for several years, the rule that holds good for fresh soils would again apply to
them. («) , ,

o See the writer’s discussion of this subject in the Rural Carolinian for November and December, 1869.
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RETURN OF COTTONSEED TO THE SOIL WITHOUT THE INTERVENTION OF OIL-MILLS.

A —DirEoT.—It is well known that cottonseed is readily killed by “heating” when kept in large, and especially
wet, piles; that the kernels shrink and become brown, and that finally a strong odor of ammonia announces that
a large proportion of this most valuable fertilizing substance is eseaping. Intelligent farmers have therefore long
since been in the habit of letting the seed heat and ¢Xkill” in the ground, so as te let the earth absorh the ammonia,
or else to compost the pile with muek, plaster, or other proper absorbents. In the former practice it has been
found that the use of fresh cottonseed, and still more that of seed-cake meal, is liable to kill seedlings in the
immediate neighborhood. This has been attributed to the execessive evolution of ammonia; but some observations
having led me to doubt this explanation, I made, in 1871 and 1872, a series of observations and experiments at the
University of Mississippi as to the best methods of using these fertilizers and the causes of the occasional bad
effects, The latter became abundantly apparent upon submitting a quantity of fresh oil-cake meal to fermentation
with a moderate amount of water. Within twenty-four hours a pungent odor, but not of ammonia, became very
perceptible in the heated mass; and upon distillation I obtained a not inconsiderable quantity of a very ill-flavored
alcohol. The deadly effects of this substance upon the delicate rootlets of seedlings is easily understood, and also
the simple method that may be adopted to avoid all trouble from this source, by a ‘“heating” of the seed or
seed-cake meal previous to putting in the ground; provided, of course, that the fermentation is stopped short by
drying or other means before the evolution of ammonia begins. This confirms the soundness of the long-established
practice of “killing the seed” before using it in close connection with other seeds. Meal not previously heated
may be used with impunity, provided it is thoroughly mixed with a large proportien of earth. In connection with
the same experiments it was found that when the wetted meal is first composted with plaster to absorb the
ammonis, and then allowed to sour, it acts most energetically upon bone-meal, and even bone-ash, in rendering
them efficacious as fertilizers; thus replacing in a very good measure the effect of sulphurie acid in performing the
same service under the hands of the manufacturers of fertilizers, but at nominal expense and at home. '

Decomposition of whole seed in the soil—Amnother series of experiments was made to test the progress of the
decomposition of whole cottonseed buried in the soil. Seed that had been used abundantly under a ¢“seed-bed?”
of sweet potatoes was examined six months afterward. By far the greater proportion of the seeds were still whole,
a number having been perforated either by the rootlets or by insects. The whole seeds were very light, and
contained a brown, shrunken kernel, which, upon analysis, was found to contain fully 756 per cent. of the mineral
ingredients of the original seed, of whmh a similar number from the same lot was examined. It was plain that the
sweet potatoes and the weeds followmg them had during all that time been unable to extract from the oily seeds
more than a small proportion of their plant-food, but had been benefited chiefly by the ammonia that was given off
in the shape of gas at first, and that subsequent crops would get the chief benefit of the mineral plant-food in
succeeding years. This result is in accordance with the oft-repeated assertion of cotton-growers that cottonseed
put in the ground whole benefits corn more than cotton during the first year. Corn will bear a heavy application
of ammoniacal manures, whereas cotton is liable to run to weed and boll poorly under their influence. After the
corn has taken up the ammonia during the first season, cotton gets the fall benefit of the phosphates and potash
the next year.

The experiment shows, in addition, the benefit of the removal of the oil from the seed when desired for manure.
The “whole” kernel is completely ¢ preserved in oil” during the first season, and resists the decay which would
render its ingredients accessible to plants; whereas, when freed from the oil, as in oil-cake meal, the process of
decomposition is unchecked, and the entire stock of plant-food goes to the use of the crop the first season. This is
an additional reason for converting the spare seed into oil-calte meal, even for manunrial purposes.

B.—INDIRECT RETURN THROUGH THE MANURE OF ANIMALS FED WITH SEED OR SEED-CAKR.~It should-be

kept in mind that the manure of cattle fed with cottonseed or oil-cake is of especial value as a fertilizer for cotton

and should be carefully preserved from waste. By far the safest method of obtaining complete returns to the soil -

is, in this as in other cases, the use as feed for sheep, which distribute the fertilizer in the most perfect manner, at
the same time producing another fiber—wool—from the refuse of the same field that grew the cotton. The plan of
“growing cotton and wool on the same field ?, so strongly-advocated by Mr. Edward Atkinson, has been successtully
tried by several persons, among them Mr. I. H. Moore, of Oakley, Arkansas, whose experience is given in a
preceding page. There seems to be no valid reason why the advantages obtained by him through the feeding of
sheep with cottonseed should not be realized by others; but it is true that to do so would involve a material change
of policy in southern farming : first, as regards the growing of pasture grasses for the season when the seed is not
available (although. cake-meal would always be), and second, as regards the raising of the numberless dogs that
infest the southern states, each laborer being allowed to keep as many curs as he pleases; and dogs are shown,
statistically, to be more numerous, and, according to the shows and valuations made of them, to be more highly
valued in some of the states than the useful but unatiractive sheep. Southern farmers will soon, however, have to
make a serious choice between the two races of domestic animals,
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SOIL INVESTIGATION.

A full and accurate knowledge of the agricultural features and other industrial resources of a state is of the
most direct and obvious importance to every one concerned in industrial pursuits. It is wanted by the immigrant
-or settler seeking a new home suitable to his tastes and resources, as well as by the large farmer and capitalist
-desiring to locate and invest to the best possible advantage. Most of the older states have long ago satisfied this
‘demand in some form; mostly in connection with the public surveys, usually named, from their fundamental
feature, geological surveys, but commonly charged as well with the full investigation of the other industrial features
-of the state. The demand for this kind of information is shown by the publication of numerous pamphlets and
newspaper articles, describing more or less fully and correctly certain regions recommended for settlement; but
the fact that these publications emanate largely from interested parties, and are compiled by persons unused to
-accurate observation of natural phenomena and not possessed of the means for thorongh investigation, rremtly
reduces the usefulness of the large amount of correct information thus conveyed. Even the more ambitious ‘class
-of publications in book form, purporting to give full descriptions of regions, states, or territories, are largely
-compilations from this class of literature, and, apart from the climatic, commercial, and geuneral topographical data,
rarely convey much of that specific, technical, and. local information that is so necessary to the seeker for a
permanent home, and which he must usually, after all, oblain at the expense and trouble of a personal visit.

Of the state surveys that have given close and specific attention to the agricultural features the first survey
-of Kentucky and that of Arkansas, by Dr. David Dale Owen, stand first in order of time. Dr. Owen was
profoundly impressed with the advantages that a closer and more rational knowledge of the peculiarities of their
80ils would give those desiring to cultivate them rationally ; and his assistants were instructed to gather from the
mouths of the inhabitants all information extant in regard to the production, peculiarities, merits, and demerits of
‘the several soils, and also to collect carefully samples of the same, noting'all details as to depth, subsoil, drainage,
“# lay,” natural vegetation, ete. These soil samples were afterward subjected to chemical analysis according to a
-definite and uniform method, and from a comparison and discussion of these Dr. Owen hoped to gain important
-data, not only with regard to these particnlar soils, but also with respeet to the general functions of soils in
‘vegetable nutrition, the cheapest and most needful modes of improving each one, and of maintaining its
productiveness, These views are set forth in the text, especially of the first volume of the Kentucky report, and
the effort to carry them into effect is apparent thronghout these volumes. Dr. Owen’s early death prevented him
from entering upon a more general discussion of the subject and of the results deducible from the entire work.

Wher placed in charge of the geological and agricultural survey of the state of Mississippi the writer earnestly
-endeavored to carry out more fully the views suggested to him on the occasion of a personal visit by Dr. Owen H
-and finding before him a field containing an unusually great variety of strongly characterized soils, offering a wide
;and most interesting scope for comparison, he soon found himself engaged on a field of research almost unexplored
-and with but few landmarks left by previous investigators ; most of the latter, too, pointing away from it, as being
hopelessly intricate and beyond the power of our present means of research. But as the work progressed there
-came glimpses of light and results quite in accord with the general presumptions upon which the hope of ultimate
;success rested ; and with these before him, in the face of much indifference and adverse eriticism, muclh of his life-
work has beeu given to this speciality of physical and chemical soil investigation.

In the “report on the geology and agriculture of the state of Mississippi”, printed in 1860, but not published
until after the war, the writer adopted the express segregation of the subject into a ¢ geologwal” portion, into
which scientific. facts and discussions are freely introduced, and an ‘agricultural ” one, containing a description of

- ‘the agricultural features of the state, subdivided into “treglons ", which of course conforn more or less to the
.geological divisions,; but at the same time correspond to well- deimed and popularly recognized areas of Similar
-agrienltural conditions. In this second part of the report, intended for popular comprehension and use, all more
aecondite scientific or technical language i3 avoided as much as possible. The soil avalyses wade up to the time of
tts going to press are communicated in connection with the descriptions of the several regions concerned, and their
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meaning is interpreted in accordance with the still somewhat dim understanding then acq.uire(_l }IPOI; suclf‘a, s‘;(lerlll(‘lg;
basis of well-observed facts. Subsequently this basis was much enlarged by a number of additional ana )Stla ' ct e
a8 the survey work progressed; but these, in consequence (_)f th'e stoppage of the work and the ;’grrnova .
writer from the state, were never published. They are now given in full in the report ou.the state o 115?1851'[)1 ﬂ-(ld

The plan adopted of giving, in connection with the census report.? on cot.tou prod?ctmn, & 1}101"(? (}r jebst(. el?lh-u],
deseription of the agricultural features of the cotton states, regarding which _but little cleﬁplte informatio ’ ttlm
thus far been accessible to the general publie, afforded an excellent op.po?tu'mtgy for e'nle_Lrgmg the écop‘e <‘)] the
comparisons of soil composition beyond that afforded by the state of sts1ss1pp.1. A limited numbel-rof ,1,111‘1' 31511(:.
of -the more important soils of each of the states concerned was, at'?ho _Wmte{"s request, z_mthorufa(} . {‘, ! 1.
Superintendent; and with the co-operation of state surveys and the utilization of such materml. as was a nu_‘a (. v
extant the field of comparison has thus been extended over the cotton states from North Carolina to Texas, us
well as to California, as will be noted in the several reports.

REMARKS ON THE METHODS OF SOIL INVESTIGATION AND ON THE INTERPRETATION AND
PRACTICAL UTILITY OF CHEMICAL SOIL ANALYSES.

In view of the emphatic condemnation of chemical soil analysis, as a practically useless expenditure of energy
and money, that has in the past been pronounced by a number of prominent scientists, both in this couutry and in
Eyrope, it is not superfinous to advert in this place to the causes of these opinions, and to point out the extcnt. of
their truth and fallacy in connection with a presentation of the methods pursued in the present work, by which
these objections are measurably done away with. In the absence of such a discussion, much that follows would be
unintelligible, and might seem baseless or arbitrary assamption. (@)

The claim of soil analysis to practical Jutility has always rested on the general supposition that, “other things
being equal, productiveness is, or should be, sensibly proportional to the amount of available plant-food within
reach of the roots during the period of the plant’s development;” provided, of course, that such supply ddes notb
exceed the maximum of that which the plant can utilize when the surplus simply remains inert.

The above statement has been, either tacitly or expressly, admitted as a maxim by those who have attempted
to interpret soil analyses at all ; it being thoroughly in accordance with the accumulated experience ot agriculturists,
and with their ery for ““enough manure”, that has been so botent a factor in the development of agricultural scienco
aml of rational agriculture itself. Its aceeptance is implied in the search for the solvent that shall represent
correctly the action of the plant itself on the soil ingredients ; and Ishall take it for granted in this discussion, while
strongly emphasizing the importance of concomitant physical conditions, that it is universally admitted that the
ultimnte analysis of soils affords little or no clew to their agricultural value. Such agents as fluohydrie acid and
alkaline carbonates go Dy far deeper than the solvents naturally acting in soils bearing vegetation will go within
the limits of time in which we are interested.

Many attempts have been made to find solvents whose action on soils would so nearly represent the agents
subservient to the needs of vegetation that conclusions as to the present agricultural value of a given soil could
be deduced therefrom. It is needless to recite the long list of such solvents suggested sinee soil analysisattracted
attention. TFrom fluohydrie acid to water charged with carbonie acid (the latter extensively employed by Dr. D. D).
Owen) the acid solvents have all signally failed to secure even an approximation to the result desired, viz, a
consistent agreement between the quantitative determinations, or the percentages of plant-food found in the several .
soils, and the actual experience of those who cultivate them, , '

It hias been attempted by the German experiment-stations, under Wolfi’s initiative, to gain an approximation
to the relativep availability of parts of the soil’s store of plant-food by consecutive extractions with acid solvents of
different strength, beginning with distilled water, and ending with boiling oil of vitriol or fluohydrie acid. It can
hardly be wondered that this laborious Dbrocess, with solvents arbitrarily chosen, and without auy known relation
to the solvent action exerted by roots, should have found so little acceptance, and has, on the contrary, perhaps
rather served to confirm the common impression of the uselessness of soil analysis, especially when contrasted witl
the huge amount of work, ending after all in mere guesses. We vainly seek in the recorded results of such
investigations for any such ray of light on the functions of the several soil ingredients as would even remotely
Justify the labor involved. They rather tend to justify the remark of a distinguished American agricultural author,
that he “would rather trust an old farmer to tell him about the value of a soil than the best chemist; alive”,

Th(f old farmer, however, is not always at hand, especially in the newer portions of the United States, where
such prima facie judgment is most especially needed, since upon it depends so largely the future of the settler for
weal or woe, And even when the old farmer is at hand, he is very frequently sadly at fault when asked” such
sir‘nple but pregnant questions as these: Is the soil likély to be durable? What crops adapted to the climate will
bring the highest returns and insure the longest duration of fertility under rational treatment? In which direction

. fzIn the fullowing discnssion the language adopted is largely that of an article on the subject, published in the dmerican Jowrnal
of Seience for September, 1841, v | |
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will the natural defects or the impending exhaustion of the soil first make themselves felt, and how can they best
be countervailed? However, if the old farmer can train his judgment in this matter so as to make shrewd guesses,
the agricultural chemist ought to be able to do a great deal better, for he should know all that the farmer does,
and a great deal more beside. In addition, he should bring to bear on the whole subject a well-trained mind,
accustomed to accurate observation and logical reasoning; but this cannot possibly be accomplished without
bringing to bear upon the study of soils the best resources of chemical and physical examination combined—a
subjeet that has too long been put aside upon the mere assertion, based npon imperfect methods of investigation,
that its pursuit led to no practical resunlts.

Assuredly, the chemist who does no nore than to give the farmer a column of figures sumining up to one
hundred or nearly so, opposite another column of unintelligible names, acts simply as an analytieal maechine; and
«even to the best of such machines the remark above quoted will most truly apply. Soil analyses do not, like the
assay of an ore, interpret themselves to the layman; and it is a matter of history that the attempt to so interpret
them in the analyses made under the auspices of the German experiment-statious wuas chiefly instrumental in the
rejection of this method of investigation, the results being altogether discordant with the indications of practice
apon the basis of a mere comparison of percentages of plant-food.

One great diffieulty in the way of definite conclusions from the analyses of Europeau soils is that virgin soils
:are there practically non-existent, the arable soils having nearly all been at some time subjected to eultivation, and,
concurrently, to the nse of fertilizers, thus veiling their original charaeteristics and rendering extremely difficult, to say
the least, the taking of any sample of soil that shall represent correctly, in all respects, the whele of any large field
or district. In the United States it is our special privilege to be still able to secure specimens of the soils of by far
the greater portion of the country that even the plow has never yet touched, and where manure, outside of the
flower and vegetable garden, is an unknown quantity. We can find on these soils their original vegetation, which
ig so largely nsed by the settler asa means of diagnosing the actual productiveness of the land he proposes to clear
.and of prognosing its durability, and there can be no doubt that in so doing he is thoroughly right. The virgin soil
.and its vegetation are the outcome of long ages of coadaptationby the processes of natural selection, and they present
to us an array of ready-made culture experiments whose cogency can rarely be approached by those of our experiment;
stations within less than a life-time. The observant farmer or settler attaches to each tree or herb a more or less
-definite signiticance, based upon experience as regards the character and productiveness of the parent soil. A soil
mnaturally timbered with a large proportion of walnut, wild cherry, or, as at the south, with the ¢ poplar ” or tulip tree,
is at once selected as sure to be both productive and durable, especially if the trees be large. e knows well that
the black and Spanish oaks frequent only “strong” soils,and that an admixture of hickory is a welcome addition;
while the oceurrence of the scarlet oak at once lowers the land in his estimation, and that of pine still more so.
However much opposed to the cocklebur in his fields, he welcomes it as a sure sign of a good cotton soil, as much
as though he had seen the latter itself growing for a series of years.

It is this sound empiricism that at present gives the old farmers the advantage over the best chemist alive”
in judging of the value and adaptations of soils. But it is certainly the chemist’s fanlt if he fails to avail himself
of these long observed facts, and to expand them into something more definite and thorough than intuitive
empiricigm.

Taking for granted the soundness of the principle involved in judging the productiveness and other peculiarities
«of goils from their natural vegetation, and having gained alarge array of additional data from personal observation
in the-field, T have then sought to ascertain, by close chemical and physical examination of the soils in their natural
«condition, the causes that determine this natural selection on the part of certain species of trees and herbaceous
plants, while at the same time observing closely the behavior of such soils under cultivation, their special
adaptations, ete, It goes without saying that this can be done most sueccesstully where, as in the western and
southern states, virgin soils are still obtainable, where the use of manure is unknown, and where the simple history
of each field can easily be gathered from the lips of the settler who first broke the sod.

Tt is evident that when used in this connection, and made uniformly and systematically, with a definite problem
in view, each soil analysis becomes an equation of condition; and that by the proper treatment of a large number
-of such 'malyses, by a logical process of elimination, the problem of the function and value of. each soil-ingredient-
or soil-condition can be approached with a better pr ospect of a solution in accordance with natural conditions than
can be expected from cultures upon artificial soils or in solutions.

My first trials of the efficacy of this method of investigation were made upon the soils of the smte of Mississippi,
which, fortunately, present extreme varijations in character in almost every direction and upon every key, so to
speak, of the soil scale. Some of the conclusions reached in that work have been given in published papers; but
“the wider scope afforded in the work embodied in the present volumes has served to extend and rectify the first
conclusions, and gives them a definiteness which renders it desirable to sum up the present condition of the
investigation with the record of facts now published.

" The taking of representative soil specimens is, of course, a matter of first importance, and sometimes of no
little difficulty. All those analyzed under my direction have been taken in agcordance with printed directions

hercinafter given, with care in the selection of proper localities, the discrimination between soil and subseil, a
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record of depth, natural vegetation, behavior in cultivation, e'tc. As .h’eretofor? stated,h I find (;;haf;f with S-lcla(ﬂ:n?ﬁ;&
it is perfectly practicable to obtain samples representing ty_plcally sgll areas of many t ?sa(rlx 8 0 1 fqu'al > SOii;
especially so when the subsoils are taken as the more reh‘able indices. On tl}e other hand, a co (?c‘.ololl e
samples taken without such discrimination, care in selection, and aceompanying staterpents re:,geu.dmg t‘liﬁ : g
depth, subsoil, ete., is as hopeless a riddle as ¢an be placed before an investigator, so far as practical utility

concerned.
DIRECTIONS FOR TAKING SOIL SPECIMENS.

First. Do not take sampies indiscriminately from any locality you may chance to be interested in', but conslder.-',
what are the two or three chief varieties of soil which, with their intermiztures, make up the enltivable area of
your region, and carefully sample these first of all, ' : ‘

Second. As a rule, and whenever possible, take specimens only from spots jcha.t hax'fe not been cultivated, and.
are otherwise likely to have been changed from their original condition of *rvirgin soils”—e. g., not from ground.
frequently trodden over, such as roadsides, cattle-paths, or small pastures, squirrel .holes, stumps, or even the foot,1
of trees, or spots that have been washed by rains or streams, so as to have experienced a noticeable change, anc-
not e a fair representative of their kind.

Third. Observe and record carefully the normal vegetation, trees, herbs, grass, etc., of the average land;
avoid spots showing anusual growth, whether in kind or quality, as such are likely to have received some animal
manure or other cutside addition,

Fourth. Always take specimens from more than one spot judged to be a fair representative of the soil intendedt
to be examined as an additional guarantee of a fair average. ‘ '

Fifth. After selecting a proper spot, pull up the plants growing on it and scrape off the surface lightly witly
a sharp tool, to remove half-decayed vegetable matter not forming part of the soil as yet. Dig a vertical hole,
like a post-hole, at least 20 inches deep. Scrape the sides clean, 8o as to see at what depth the change of tint.
occurs which marks the downward limit of the surface soil, and record it. Take at least half a bushel of the eartle
above this limit, and on a cloth or paper break it up and mix thoroughly, and put up at least a quart of it in a sack
or package for examination. This speeimen will ordinarily constitute the “goil”, Should the change of color occur-
at aless depth than 6 inches, the fact should be noted, but the specimen taken to that depth nevertheless, since-
it is the least to which rational culture can be supposed to reach.

In case the difference in the character of a shallow surface soil and its subsoil should be unusually great, as.-
may be the case in tule or other alluvial lands or in rocky districts, a separate sample of that surface soil should.
be taken besides the one to the depth of 6 inches.

Specimens of salty or “alkali” soils should, as a rule, be taken only toward the end of the dry season, when.
they will contain the maximum amounnt of the Injurious ingredients which it may be necessary to neutralize.

Sixth. Whatever lies beneath the line of change, or below the minimum depth of 6 inches, will constitute the
**subsoil”. But should the change of color occur at a greater depth than 12 inches, the “soil ” specimen should:
nevertheless be taken to the depth of 12 inches only, which is the limit of ordinary tillage; then another specimen -
from that depth down to the line of change, and then the subsoil specimens beneath that line. The depth down to-
which the last should be taken will depend on circumstances. It is always desirable to know what constitutes the
foundation of a soil down to the depth of 3 feet at least, since the question of drainage, resistance to drought, ete.,.
will depend essentially upon the nature of the substratum.  But in ordinary cases 10 or 12 inches of subsoil will be -
suiﬁt.:ient for the purposes of examination in the laboratory, The specimen should be taken in other respects-
precisely like that of the surface soil, while that of the material underlying this ‘subsoil? may be taken with less.
exac'tness, perhaps at some diteh or other easily accessible point, and should not be broken up like the other-
specimens, v

‘t_Seventh. All' peculiarities of the soil and subsoil, their behavior in wet and dry seasons, their location,.
position—every cirenmstance, in faet, that can throw any light on their agricultural qualities or peculiarities—should.
be t}arei.’ully noted'and the notes sent with the specimens, Unless accompanied by such notes, specimens cannot .
ordinarily be considered as justifying the amount of labor involved in their examination.

DETAILS OF SOIL INVESTIGATION.

l'?HY?IGAI., BOIL EXAMINATION.—The first step, after recording the aspect of the soil or subsoil wunder-
examination, is the separation of the coarser portions— gravel, coarse sand, and bog-ore grains—which cannot he-
acconnted as exerting any important direet influence upon vegetation or the tilling qualities of the soil. I have-
drawn thF‘: limit of the ¢fine earth” at the diameter of half a millimeter, which is at the same time the upper limit
of cﬁnvemex}t use of the hydraulic method of mechanical 50il analysis, Crushing with a rubber pestle and sifting -
arg the ‘ordinary Preparations, but in the case of hard-baked clay soils béiling and passing the ereamy magma;

through the sieve is sometimes necessary. The natur ions § :

. . e of the coarser portions is no ir pr i -0 thes-

fine earth is determined by weighing, I ted, and their pwpo?tlc_)n to ther
0 :
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The fine earth thus obtained is reduced to a condition of tilth, and then its ¢ moisture-coefficient” determined
by exposure to an atmosphere fully saturated with agueous vapor at such uniform temperature as may be at
command, in a layer not exceeding 1 millimeter in thickness, for a convenient time, not less than seven hours. As
stated in a previous paper, I have in these determinations come to results differing materially from those obtained
by Knop, Schiibler, and others, probably because of the more complete fulfillment of the conditions of full saturation
of air as well as of soil. I have found that for some soils the absorptlon coefficient varies but little between 7° and
25° 0. nnder these conditions, but always increases with the elevation of the temperature; while in others this
increase is considerable, approximating to 0.1 per cent. for each degree Centigrade from 149 up to 359, the highest
limit thus far observed. With a half-saturated atmosphere the direction of change is reversed, the amount absorbed
decreasing as the temperature rises, but to an extent varying with the degree of saturation. This general fact is in
accord with Knop’s observations, but it is evident that the law deduced by him can hold good only for a definite
degree of undersaturation, which must be introduced as an essential condition, and which he has failed to establish
definitely. (a)

Again, I find that, contrary to the conclusions reached by Adolph Mayer, this coefficient exerts an exceedingly
important influence upon the agricultural qualities of soils. All those having at 15° C, an absorption-coefficient
less than 2 per cent. are in practice droughty soils. The ordinary upland loams not easily damaged by drought
have coefficients ranging from 4 to 8 per cent. Those ranging higher are mostly heavy clay soils, whose resistance
to drought is very high when they are well tilled, but, from a variety of c'auses, very low when tillage is shallow
and imperfect. Mayer's experiments on the wilting of plants in drying soils, from which he deduces as probable
the maxim that the hygroscopic coefficient of soils is & matter of indifference to plants, are entirely nugatory. His
plants in pots were not under the conditions in which field crops are when called upon to resist drought, whether
from drying winds or hot sun. = Here the continuous rise of moisture from the subsoil tends to keep up the supply
to the water roots, while at the same time the nutrition of some plants, as is well-known, continues almost unabated
in air-dry soils so long as there is no injurious rise of temperature in consequence of that dryness. But that is
precisely the point where a high moisture-coefficient comes into play, by preventing, in consequence of evaporation,
a rise of temperature that, under similar circumstances, would prove fatal to the surface roots of the crop in soils of
low absorptive power. In fact, Mayer's conclusion is at variance with the ordinary experience of centuries, repeated
every day in the dronghty regions of the south and of the Pacific coast. It takes more than flower-pot experiments
to invalidate the universal designation of soils of low hygroscopic power as “droughty?”,

A discussion of the numerous moisture determinations hereinafter given, in connection with the chemical
analyses of the corresponding soils, shows that the moisture-coefficient depends essentially, in ordinary soils, upon
one or more of four substances, viz (in the order of their efficacy), humus, ferric hydrate, clay, and lime. It varies in
cultivable soils from about 1.5 to 23 per cent. at 15° C. in a saturated atmosphere. A pure clay rarely exceeds 12
per cent. ; ferruginous clays show from 15 to 21 per cent.; some calcareous clay soils rise nearly as high, while peaty
soils rise to 23 per cent. and even more, The efficacy of the ferric hydrate depends essentially upon a state of fine
division. 'When merely incrusting the sand-grains or aggregated into bog-ore grains, it of course exerts little or
no influence, although the analysis may show a high percentage. Sometimes soils highly colored show but a small
iron percentage, while yet, on account of very fine diffusion, the advantages referred to are realized.

MEOHANIOAL ANALYSIS.—It would have been very desirable to extend farther the investigation of the physica}
constitution of a number of representative soils by the aid of the processes and instrument devised by me ten
Years ago, (b) but the limits of time and expense assigned to the soil-work under my charge forbade such expansion.
The subject has, however, received some additional light from work done in the agricultural laboratory of the
University of California on soils of that state, as well as (under the augpices of the Northern Transcontinental
Survey) on those of Washington territory. These analyses, partly reported in their proper connection, only serve
to confirm the conclusion, previously reached by me, that an intelligent understanding of the physical qualities of
soils, their relation to tillage, moisture, and heat, cannot be reached without a more definite and intimate knowledge
of the physical constitution of soils, and that to the attainment of such definite knowledge the precautions noted
as necessary in the papers above alluded to are the very minimum. = This is true, especially as regards the accarate

- determination of true plastic clay, as contradistinguished from the non-plastic but extremely fine sediments, with
which it has always heretofore been weighed conjointly. In irrigation countries especially the facility with which
the soil “takes” the water is of first importance, and this factor depends upon the presence or absence of a certain
proportien of (true) clay and on certain ratios between the eoarser and finer sediments, the ascertainment of which
lies completely beyond the possibilities of the methods and instruments employed by the German experiment-
stations, and in some cases as yet try severely the capabilities of those devised by me... The entire subject needs s
close revision, involving no small amount of labor, but eminently worthy of the attention of the experiment-stations.

a See Report of the California College of Agriculiure for 1882, p. 54; also Trans. of the Am. Ass'n of Agr. Chemists, vol. T, 1883,
b See articles on ¢ The silt analysis of soils and clays? and ¢ 8ilt analyses of Mississippi soils and subsoils”,in Proo. dm. dss'n Adv,
Sei., 1873 ;" 4Am. Jour, Sei., Oct, and Nov., 1873, and Jan., 1874, Also, article * On the flocculation of particles”, dm, Jour, Sci., Feb.,1879
71
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60 COTTON PRODUCTION IN THE UNITED STATES.
UHEMICAL ANALYRIS—METHODS.~—In the selection of the s‘ol'vent Jor making the soil exi:mfct to l')e an'alyzeflﬁf
have been guided by the consideration that minerals not sensibly attacked jby severa} d‘&ys hot digestion vr_l )
strong hydrochlorie aeid are not likely to farnish anything of importance to agriculture within at least a generaxthlt
or two, It this assumption seems arbitrary, it at least commends itself to common sense. fl‘l’le heavy dra;ug‘illl
made upon the soil by the removal of crops cannot be sensibly affected.by the minute additions made to the
availuble plant-food by the atmospleric or root action on such refractory 11'unerals. - -

Regarding the strength of acid to be used in the extraction of the soils, and the fime necessary to secure the
solation of the important snbstunces, I have caused investigations tq be made bg.r DI:. R. H. L'ough'ridge ( {;L'Jn:.
Juurnal, Jan., 1874, p. 20) on a subsoil selected for its representative position apd flex_‘wa.‘mon—-a drify soil coverin g,
jrobubly, some 13,000 square miles in the uplands of western Tennessee and Mississippi, and one perhaps as f el IY,
“weneradized” du its origin as can be obtained.  The result of this investigation was that hydrochlorie acid oOf
sabont the speeifie gravity of 1,115 seems to exert the maximum effect, and that the extmctio.n is p.ractically
enmpdete after a water-bath digestion of five days, An excess of time of digestion results smllp}y in higher
prrventages of wlumina and soluble silica, or, what is equivalent, in a farther decomposition of kaolinite particles.

These conditions of digestion have been substantially maintained in all the soil analyses made under my directiox: .
It vy dwe suid that what is true as regards the drift soil used in Dr. Loughridge’s investigation may not be necessarily
st in vegind o other soils. Thope before long to test this point with regard to soils lying nearer, both in time and
spuwe, o thelr parent roeks, but it is obvions that much will depend upon the nature of the latter. In the case ?f
soil< dvrived from the close-grained and resistent basalts of Oregon and Washington, for example, the action is
aton ot i end wind a pliinly recognizable mineral powder is left, the acid acting apparently only on what has been
preputed by atmaspherie action; but in the case of argillites and other rocks, in which there has been more or less
foruation of zeolitie material of variable resistance, the extraction appears to be less prompt and its cessation less
defivirely marked. This, however, refers more especially to the dissolution of potash and alomina, while that of
aviiluble lime und phosphoric acid seems to be very promptly accomplished far within the limits of the five day =’
dizestion.  As will be noted hereafter, these two ingredients really, as a rule, govern most largely the character
aned agricultural valne of soils, variations in the potash percentages being of much less immediate concern. I
therefore incline to consider the five days’ term of digestion with acid of 1.115 specific gravity as adequate for all
ordinury purposes to be gained by the determination of the mineral ingredients of soils, apart from the data derivec
frinn extraction of the hunus according to the ‘method of Grandean.

The methods of analysis used by me are substantially those given in the Kentucky Eeport, volume I, by~
Dr. fobert Peter, with such changes as the progress of analytical chemistry suggested, Tt is substantially thhe
wainad eonyse of o silicate analysis after ¢ aufschliessung”, using Bunsen’s method of boiling with sal ammoniac for
the sepiration of manganese from iron and alumina, and (at present) the permanganate process for the separatiozx
of the Jutrer two.  After the precipitation of lime, the ammoniacal salts are destroyed by aqua regia, finally usingr
uitric acil in excess; after evaporation to dryness and filtering from silica floccules, sulphuric acid is precipitated
by a few draps of barie nitrate, the precipitate being afterward purified; after filtration, the nitrates are decomposedl
iy sublimed oxalie acid in a platinum dish and gently ignited, the alkalies leached out and determined as usnavl,
excess of buryta removed, manganese and magnesia being separated in the residue from the alkali separation .
L the fusolnble portion of the soil the amount of silies soluble in sodi¢ carbonate is also determined by difference
after ignition, '

Phosphorie acid is determined by means of ammonic molybdate in a separate portion of three to four grams of
fine carth, which has first served for the determination of “volatile matter”, or loss by ignition, consisting of
organic matter and combined water.  While this latter determination is neeessary to the “summing up? of the
avalytival stutement, it is not in itself very instructive, as it leaves the relative amounts of the two substances
?ih‘»gem.‘r indefinite. A determination of the organic matter by combustion, or by extraction with potash lye,
is ;sz unsatisfuctory, becanse of the impossibility of excluding from these determinations a large amount of
w:s,rumzmaml but altogether crude and wnhumified vegetable matter, which becomes very obvious under the
mICroseope or in the process of wilt analysis. I have therefore adopted for the determination of active humus the
aslmirable method of € irandeun, by the aid of which at least a uniform minimum determination becomes possible.

“ inhm'f: ot devised uny method for the direet determination of the water of hydration, although there are cases
in W?H(ﬁ,'h‘ it would be very desirable to have this item for the determination of the condition of the alumina and
ferrie oxide, ' '

N I .hfwe, ir‘x # firw vases fllﬁt(frrzzinetl the amount of silica soluble in boiling solution of sodic carbonate in the crude
j‘;;i i:);;:::;; ;}:;:r]r;u;);:]tmx} ;: lc;f::u l;:efset “"itl‘; almost‘ ixlsq[f(zrable. mec}xgnica‘l difficulties, fr.om T:he diffusion of thee
osre as in - the uu:thgd oi‘ G O ot éI'fmmr 0 p'rc?mme results of snfh‘elent'lmportance to justify such labor; the

© &8, bF the met .randmu, the actual available amount of silica, can probably be better determined.

Ax regards the determinations of nitrogen and its compounds in the virgin soils thus far analyzed, I have

Cmuiytend ;;mm in part from want of time aud proper appliances for these delicate determinations, and partly from a

£l
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doubt of their present usefulness. The constant variation and interconvertibility of nitrates and ammonia
compouuds renders their determination at any given time of interest for that time only; and as the nitrogen
percentage of the mold of natural soils adapted to agriculture (a) is not likely to vary much, the humus percentage
may probably be taken as roughly proportional to the total nitrogen of the soil. The tendeucy of natnral soils
rich in humus is notoriously toward the production of excess of foliage; the special effect of the excessive use of
nitrogenous manures, and the use of the latter, very rarely produces any notable beneficial effect on naturally
unproductive soils. While, therefore, a full investigation of this subject is of course called for, I have thought
that among the many problems to be solved this could best afford to wait. The analyses have, however, made it
abundantly obvious that a fulfillment of the conditions of nitrification is in all natural soils a primary condition of
their thriftiness, as will be more specially noted hereafter.

It may not be unnecessary to state that scarcely in any case have reagents commercially obtainable been found
sufficiently pure for the purposes of soil analysis. In the work done under my charge all the reagents have been
especially prepared or purified in the laboratory itself. Porcelain beakers only have been used in the digestions,
and generally every possible precaution has been taken to insure correctness in the determination of the minute
percentages of the important ingredients. Numerous repetitions have in most cases confirmed the correctness of
the work, which can, morcover, be measurably controlled by an experienced eye when once the general character.
of the region concerned is known. Errors are usually traced to omissions to protect the vessels and reagent bottles
from dust and to the use of ““old” ehlorhydric.acid or ammonia, these reagents being searcely fit for use after standing
for as much as a month in a glass vessel. They have therefore, as a rule, been currently prepared in small quantities,
Tor the determination of humus, aceording to Grandeau, about 10 grams of fine earth are commonly used, the
‘treatment with acidulated water being continued until the lime reaction ceases, then washing until the ehlorine
reaction stops, when the dilute ammonia water dissolves the true humus, leaving the unhumified organic matter
untouched. After evaporation and weighing the residue is ignited and the a,sh weighed, and in it the “available
Jphosphorie acid” determined by means of molybdate,

INTERPRETATION OF THE ANALYTICAL RESULTS.

Having obtained, as above outlined, the percentage composition of a soil, how are we to interpret these
percentages to the farmer? What are “high” and “low” percentages of each ingredient important to the plant,
wlether as food or through its physical properties?

The first question arising in this connection is, naturally, whether all soils, having what experience proves
to be high percentages of plant-food when analyzed by the processes above given, show a high degree of
‘productiveness.

So far as my experience goes, this quesmon can for virgin soils be unqualifiedly answered in the aﬁirmatwe,
provided only that improper physical conditions do not interfere with the welfare of the plant.

But it does not therefore follow, as was at first supposed, that the converse is true, and that low percentages
‘necessarily indicate low production. This will be apparent from a simple consideration,

Suppose that we have a heavy alluvial soil of high percentages and producing a maximum crop in favorable
seasons,  We may dilute this soil with its own weight, or even more, of coarse sand, thereby reducing the percentages
to oune-half or less; and yet it will not only not produce a smaller crop, but it is more likely to produce the maximnm

-erop every year, on account of improved physical conditions. If we compare the root system of the plants grown
in the original and in the diluted soil, we will find the roots in the latter more fully diffused, longer, and better
-developed, not confined to the crevices of a hard clay, but permeating the entire mass, and evidently having fully
as extensive a surface-contact with the fertile soil particles as was the case in the undiluted soil.

How far may this dilution be carried without detriment?—The answer to this question must largely be
experimental, and must vary with different plants and soils, which is precisely what the farmers’ experience has
long since shown. A plant capable of developing a very large root-surface can obviously make up by greater
spread for a far greater dilution than one whose root-surface is in any case but small. The former flourishes even
on “poor, sandy” soils, while the latter succeeds, and is naturally found on “rich, heavy” ones only, although the
absolute amount of plant-food taken from the soil may be the same in éither case.

Now, the conditions here supposed are frequently fulfilled in nature, and more espemally 80 in alluvial soils.
Among many striking examples that might be given are the analyses of two soils about equally esteemed for the
production of cotton, both equally durable, so far as experience has gone, and yet differing in their percentages of
mineral plant-food to the extent of from three to five times. (See Nos. 390 and 68 in the subjoined table.) No. 88
is also a highly esteemed soil, while No. 214 is practically worthless; yet the percentage differences are only such

-as for many purposes would be considered neglectable. Again, No. 208, with higher percentages of most ingredients
than the two preceding, is considered as being “of no account”. ,

a Excluding therefrom ¢‘sour?” soils,
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Comparative table of some Mississippi soils.
HIGHLY PRODUCTIVE. MEDIUM. ALMOST WORTHLERE,
Buckshot soil. Mid‘(;lll]?t.ltﬁ?m()- Shell lggizixmock Pine sﬁf adow Pine hills soil,
Issaquena county. | Franklin county. || Hancock county. Jackson county. Smith county,
No. 390. No. 68. No. 88. No. 214, No. 206.

Tusolnble matber. .. oo oiieerneiaioreiaiienrcciateaariaens 71,767 92,164 96. 082 95, 502 93. 257
Potagh...ccoenreennnnaaa.. et cene 1.104 0.148 0. 045 0. 061 0. 25
Soda...c.nnn.n 0. 825 0.044 0. 057 0. 058 : 0, 605
TG cesvrnereverestnresscmnnnesmsnnmssanmnassencscarrasesannne 1,340 0,122 0. 008 0,028 0. 129
Ty S I LA TITRPPT P 1. 665 0.212 0.114 0,069 0. 180
Brownl 02306 OF INANEAIEBS - +- v cerenvecommcnmsnrmsrsnsesrennss 0.119 0,284 0. 063 0.045 0.146
Peroxide of iron ...c...e..e et e nam——a e ermneerarees 5.818 1‘. 183 0. 518 0. 459 1,251
FEN 11 047) 317: AR receresermrsersaasacenan ' 10. 539 3,219 0. 464 0. 848 2,356
Phosphorie acid cevane 0,304 0. 079 0. 097 0.021 0. 030
Sulphuric aeid «vv.ee e vrsceririiriocrirrrsiamrrasanceaaanraean 0,024 0. 045 Trace. Trace, 0.024
Water and organic mather ..ooeeoerirenreireianerrieaiiian, 7.369 2,697 3.018 2,211 2.93¢
TOtAl e et rerrie e ao s cannes 100. 383 100. 197 100. 544 09, 445 100. 027

In cases like these, which are not at all infrequent, the mere percentage of plant-food in the soil showing the
low figures would lead to a most erroneous estimate of its agricultural value, and the showing made by such
comparisons as the above seems at first blush to be a desperate one for the practical value of soil analysis; yet it
seems also as though the agrieultural chemist could hardly shirk the responsibility of at least trying to account for
such glaring anomalies before he declares himself incompetent.

Now, when, in addition to the above figures, we know the fact that in soils such as Nos. 68 and 88 the
food-roots can exercise their functions to the depth of 3 or 4 feet, while in the richer soil (No. 396), with ordinary
cultivation, they will rarely reach to a greater depth than 12 or 15 inches, the equal productiveness becomes
much more intelligible, for it implies that in malking the comparison we must multiply the percentages of the two
former soils by three-or four, which makes them quite respectable. As between soils Nos. 88 and 214, the chemist:
should know that below the 12 inches represented in the analysis of No. 214 there is nothing but a pure sand
underlaid by an impervious clay. Asto No. 200, nearly the same occurs, except that at about 20 inches depth
there underlies a loam subsoil of fair resources. But such soils occupy thousands of square miles in Mississippi
alone. It is a matter of no small consequence whether they can be made profitably cultivable; and, if so, how.
If the agricultural chemist can do nothing to help the farmer in solving such problems, his practical utility will be
limited, indeed. '

From among the multitude of examples of close correspondence of plant-food percentages with the practical
estimate of farmers, in cases where there is no material difference in the penetrability or other physical qualities of
the soils compared, I select two analyses of Florida soils, known respectively as ¢first” and “second class”, as
deduced from the experience in cultivation.

Analyses of Florida pine lands,

- COLUMBRBIA

MARION COUNTY, COUNTY.

First clasa, Second class.
No. 8. No. 7,
TInsoluble matter...oeoviiireiinmes snvaaneccenn 94. 460 85. 630

Soluble silica .. 1. 665 } 56. 125 0.879 } 86. 508
Potash......... 0.189 0,117
Soda..einnnnes B T T T T pUR 0,038 0, 064
B 71T R PO 0.072 0,058
Magnesin ceaees vorsvenvenan on . 0. 039 0. 042
Brown oxide of manganese .. ..c.aecerenennns 0, 055 0/049
Peroxide of iron ,........ Bt nrmsrenc ey . 0,821 0. 224
Alming. ool iiiiiec e iiane 0. 915 0.473
Phosphoricacid ... o...c.oiiiiinnnn... 0. 110 ) 0. 092
Sulpboric acid...cceveerinrvnnnninn.. 0,091 0, 058
‘Water and organic matter 1.884 1,807
Totalooeerrrr i et 99, 839 09, 493
Hygrosvopie mofsture .cooveeeilneininina.n 2.138 1. 643

absorbed at......oo il 26,1C.0 24.5C.0
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Here the amount of inert matter in both soils is almost identical, though slightly greater in the second-class
soil, in which, moreover, the loss shown in summation is probably chiefly attributable to inechanical loss (dustingX
during ignition ; but the difference in the important ingredients—potash, lime, and phosphoric acid—is striking and
uniformly in the same direction, as is also the significant item of ¢ soluble silica”, which is farther discussed on page
73. The inferior soil is also more droughty, as isindicated by its low moisture coefficient. Ttis said to produce, when
fresh, from 400 to 500 pounds of seed-cotton per acre, as against from 500 to 700 pounds in the case of the first.
Both, however, soon fall below even this production unless sustained by fertilizers.

It is obvious, then, that without a knowledge of the respective depths and penetrability of two soils a
eomparison of their plant-food percentages will be futile. Nor is it feasible to agree upon a certain depth to which
all soils analyzed shouid be taken. The surface soil, with its processes of humification, nitrification, oxidation,
carbonie acid solution, etc., in full progress, must always be distinguished from the subsoil in which these processes.
are but feebly developed, and where the store of plant-food, in which it is generally richer than the surface soil, is
comparatively inert. Hence the obvious importance of specimens correctly talken, and the necessity of intelligent
and accurate observations on the spot.

1 have attempted to make allowance for the cases of dilution, as above noticed, by combining the results of
the mechanical with those of chemical analysis. In the investigation made by Dr. Toughridge of the several
sediments obtained in the mechanical analysis of the typical soil above referred to it appeared that plant-food
practically ceased to be extracted from sediments exceeding 5 millimeters hydranlic value; and in recalculating
the percentages of soils of the same general derivation, after throwing out the coarser sediments, we often find
very striking approximations to identity of percentage composition, as well as of proportionality inter se. It is
obvious, however, that this cannot be generally true, since inert clay or impalpable silt must often come in as
dilntents, Nevertheless, I consider the mechanical analysis of soils (carried out by the method heretofore deseribed
by we, and not in accordance with that of the German experiment-stations) as an almost indispensable aid in
judging fully of the agricultural peculiarities of soils, especially when these cannot be personally examined in the
field.

The concentration of the available portion of the plant- food of soils in their finest portions ig almost a maxim
already, scarcely needing the corroboration afforded by the investigation of Dr, Loughridge, above quoted. A
“strong soil” is invariably one containing within reach of the plant a large amount of impalpable matter; although
the reverse is by no means genervally true. Striking corroborations of this maxim are aftorded by the steady
increase of certain plant-food percentages (notably that of potash) in the deposits of streams as we descend, and
the proverbial richness of ¢“delta soils” is exuactly in point. Compare in this respect the composition of an alluvial
“ front-land” soil from Sunflower county, Mississippi, with that of corresponding ¢front-land” of Bayou Terrebonne,
in the Houma country of Louisiana, and with that of a “back-land” soil from the latter locality, representing the
slack-water deposits back from the bayoun ridge.

Comparative analyses of highly fertile lands of Mississippi and Lowisiana.

BUNFLOWER
COUNTY, MISBIS- || TRRREBONNE PARISH, LOUIBIANA.
BIPPI,
Front-land. F¥ront-land. Back-land.
No, 876, No, 289, No. 240.
Inaoluble matter...ccovirervennaneaeiaionnnean 87,808 .. 75.136 86, 480

1. 0 N 3
SOMIDIO SHCR. v veveeneeoeenseanneasmeencs P UL el DR g L2
0,226 0. 767 1. 081
0.118 0. 089 0,181
T g 0,158 0. 631 0.720
T T T Py 0,266 0. 552 0,884
Brown oxi(e of MADNZANEEB. . eearerrenaeniruion 0. 048 0.018 0, 014
Poroxide 0fIron .ivoviveeirinr veacirecianiiann 1. 848 3.822 7.101
00 5 e 2,565 7.274 15.'446
Phosphorie Aid.cnmue veeecrivaereerasasnaniaias 0,162 0.103 0. 146
Sulphurio a6id......vevievnsnivenadiciaanaiiass 0, 042 0.385 0,246
Water and organic matter.......cooiiineiin, ot 8,013 4.400 18, 520
B ) P 100. 863 99, 528 100, 481
Hygroscopic wmoisture 4,070 8,510 18,820

ADBOLBEA A .o\ eiiieii i cree s e 14C.0 1200 13C.0

The incereage in the percentages of potash, lime, and alumina is sufficiently striking, the latter indicating the
increase of. fine clayey and easily decomposible material in the soils. As between the two Louisiana soils, the
increase of phosphoric acid is also striking, but the easy golubility of the phosphates in marshy regions renders.

their distribution somewhat capricious when com pared with upla.nd or other soils not &uh]e(-t to long submersion..
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Dut the chemist’s task does not stop at these cousidgratiqns of _physical eonstitu'tiou. .A' G‘):u‘l‘)fl {;,1501} of fillz
composition of soils of known productiveness, and r.sharacte.amzed in their natural state by certt‘fm'mfxéxgr(:; ;\; i e:.ea{: l]l_:)(i ;S
of plant-growth, soon reveals the existence of definite rfalamons, n.ot onl).T to the absol-uta ajmomf 6 f) eram 135,1 ef 1}16&
present in the soil, but also to their relative proportions. .No mgredle.nt exerts.u} these 1;3&1)](1 8 :. (,« ore deeld ;
influence than lime, its advent in relatively large proportion, other things remaining equal, ¢ ajng,mb at oneer €120
whole character of vegetation, so as to be a matter of popular remark every“{h(?re. Ofﬂy it s notj po?ularly kno v,
wor has it been definitely recognized by agrienltural chemists thus far, that it is t]'le lime that brmgs the chm)gt_}:- ‘

TuxeTIoNs or LiME.—The evidence afforded of this fact by the analyses hereinafter recorded is 9verwhdm ing.
[t ix very often obvious to the eye in the rich black ¢prairie spots” fo_rmed where a calcareous material ‘d[.)prufmc-}lf s
the sul't‘:ice s0 us to tuke part, exceptionally, in soil formation; and Whatev_e-r may be the c-ausxe of the disabili ties
aseribed in Burope to the ¢ poor chalk soils”, in the United States the “.mch limestone sqlls fmre at least equally
proverhial. Thus far he that rans may read, and the agricultural ‘chemlst who travels with his eyes Ope.n cant1ot
fail to recoguize the facts familiar to all farmers. But it is interesting to find that, even Wh.ere the de fails to see
the effect on the aspect of the soil, analysis invariably corroborates the presumptive ewdence} afforded by’ tho
natural ehoice of certain trees and smaller plants,  Almost all the trees which the ¢ old farmer f’ habitually selects z1s &
gaide toa good “location” (@) are such as frequent calcareous soils, using the'term, h()wefrer, ina §omewhab different
ixu:*.ming from that usnally given it; that is, I find that, in order to manifest itself uneqt.uvoga,lly in the tree-grow tii,
the lime percentage shoull not fall much below 0.1 per cent. in the lightest sandy soils; in clay loams not below
a fourth of 1 per cent., 0.25, and in heavy clay soils not below 0.5, and may advantageously rise t0 1 and evon
2 per cent. Beyond the latter figure it seems in no case to act more favorably than a less amount, unless it be
mechanieally. .

These are mere statements of facts, amply exemplified in the analyses of soils accompanied by a statement of
their natural vegetation. The subjoined analyses may serve as examples

Table of Mississippi soils, showing relations between lime and clay.

* 1
i 3 YN
; § KEMPEE COUNTY. i JASPER COUNTY. lgggggg?
I | i
| Stiff red soil. ;Black praine soil.gi g‘ﬁggﬂgx Black prairie soil.]l Tlatwoods soil.
| i
No.4L |  No.so. | ‘ No. 242, No. 105, No. 230.
: !,
Ins0Inble MAtET e aee o sarnaeeeacnsnn 54, 565 ‘ |
7. ! 8 | A f f
Sofable silica ... 15,070 §07- T8 | 67,078 | 76,758 77. 458 77, 854
Potash........ 0.431 | 0.699 ‘( 0. 525 0.384 0.763
Svda ..... A 0.297 | 0. 136 i 0.190 0. 069 0. 108
Lime ....... : 0. 540 L3871 | 0.424 1.728 . 6. 178
Maognesia .....ooeinineninnns e 0. 836 1,003 i . 0. 0674 0, 881 0. 831
Brown oxide of mansanese.......... 0.079 0.245 0, 559 0.128 0. 167
Peroxideof irom .....ooienaon. 7. 089 6,748 \ 4,121 3.800 5.800 -
Aluming .o.... ... 16. 071 13.068 | 10. 059 7. 680 10, 802
Phosploric acid ... ... - 0. 187 0,033 0. 063 0.104 0. 052
Sulpharie seid. ... .......coolLl 0.009 0. 077 0. 059 0. 005 0, 032
Water and organic matter........... 6.922 0.453 5.733 7.772 8. 689
Total.ennnnennniiiiiiisaeans 100, 225 89,911 99, 165 100. 128 90. 803
amOE «er s imeciinine e 0.781 1217 ' 0.729 0. 306
Available inorganic.............._.., 3. 256 1,088 2.168 1. 808
Hygrosecopic moisture ... 13.100 11. 500 6,830 0, 330
absorbed ab ... .ooooieiil. ! 1 0.0 8.0 ‘ Air.dried. 1600 23 (L0

All these are very stiff soils, the first two from the Cretaceous prairie region, and lying in close proximity o
hillsides; the third and fourth from the Tertiary prairie region, also not very far apart. The two black soils (Noss.
139 and 195) bear a most characteristic “lime” growth of trees, and are very produetive, althongh No. 139 doesnot
last .well. .The other soils bear only oaks. No. 141 is fairly productive in good seasons and with good tillage, but No.
242 is considered practieally worthless, and bears a growth of scrubby black-jack oak only. No.230isvery étiﬁ' gray-
clay soil, whose inferior lime percentage is indicated in the tree-growth by the addition of pine to the black-jaclk
and post oaks.  Comparing these with each other and with the sandy soils Nos. 68 and 83 of a previous tabley,

which also bear the lime growth, the maxim above stated apy i i
e lime ) appears well established, being sr corroborateci
throughout the series of analyses made. It is, besides, , perionso of agro

altogether in accord with the experience of agriculturis tas

a Of thege, those wost generally recognized in the Mississippi valley ar i
: e the bl : : y i 4~
ap ple, the linden, most hickories, ash, chestnut, lack, white, o y are the black waluut, wild cherry, syeamore, wild plum, crab

and certain forms of the other oaks ; in th i {16 o tulip-tr
op Impl?g”' backberry, pecan, large, stout sassafras, large grape-vines, and others. H a aéuth, in addition, the tulip-treo
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as to the effects of the use of lime as a fertilizer on clay soils, on which it can be advantageously used in large

quantities, while small dressings will suffice on lighter ones. There can be no doubt that lime acts in these cases,

partially at least, by its peculiar effect on the tillableness of clays, investigated almost simaltaneously by Schlcesin g,
and myself in 1872, and to which I have applied the term ¢“flocculation”. A certain proportion of it is necessary .

to render the plant- food of heavy clay soils physically accessible to vegetation, and where there is little clay little

lime is needed to secure this result; but, after making full allowance for this action, some very obvious chemical

relations to other soil ingredients 1equ1re consideration.

A chemical effect produced by the presence of large percentages of lime in the soils seems to be a kind of
“ aufschliessung ”, an energizing or rendering active of that which otherwise would remain inactive. This becomes
evident at once in the smaller insoluble residues from the acid treatment yielded by such soils, there being then
oftentimes a complete dissolution of the alumina, a large part of which ordinarily remains behind in the shape of
clay (kaolinite particles). It would seem that, as regards the silicates, the carbonate of lime in soils performs
gradually, in a measure, the same functions as the caustic lime in Lawrence Smith’s method of silicate ¢ aufschlies-
sung”, doubtless in consequence of the formation of zeolitic compounds readily attacked by solvents.

IFrom the evidence afforded by the analyses, {«) I should summarize ag follows : The advmnta.ges resulting from
the presence of an adequate supply of lime in soils :

a. A more rapid transformation of vegetable matter into active humus (matiére noire), which manifests itself
by a dark or deep black tint of the soil.

b. The retention of such humus, against the oxidizing influences of hot climates; witness the high humus
percentages of suchsoils, as against all others, in the southern states. (b)

¢. Whether through the medium of this humus, or in a more direct manner, it renders adequate for profitable-
culture percentages of phosphoric acid and potash so small that, in the case of deficiency or absence of lime, the
soil is practically sterile.

d. It tends to secure the proper maintenance of the conditions of nitrification, whereby the inert nitrogen of’
the soil is rendered available,

e. It exerts a most important physical action on the flocculation, and therefore on the tillability, of the soil.

. In the same connection it tends to increase the absorption coefficients of soils for moisture and other gases.

¢- The efficacy of lime in preventing “running to weed ” in fresh soils, and in favoring the production of fruit,,
is conspicuonsly shown in a number of cases.

I may add that in the great majority of soils (excepting those that are extremely sandy) the lime percentage
is greater in the subsoil than in the surface soil. This is doubtless the result of the easy solubility of calcic
carbonate in the soil water, which carries it downward, and thus tends to deplete the surface soil. This fact is
strikingly shown in the results of Loughridge’s investigation on the composition of the several sediments into which
the subsoil under investigation had been resolved. (¢) In the summatior of the percentages found in the sediments
most of the substances determined appear nearly as in the original soil ; but of 0.27 per cént. of lime in the latter,
ouly 0.09 reappear in the summation, and a similar lossis shown in the case of phosphoric acid. These two
important ingredients had to a large extent been dissolved out by the distilled water used in the process of
sedimentation. Practically, the same observation has been made in the formation of crusts of lime carbenate in
the draing laid in ealeareous or marled soils.

This controlling influence of lime renders its determination alone a matter of no small interest, since its.
deficiency can very generally be cheaply remedied, avoiding the use of more costly fertilizers. To this extent
at least the agricultural chemist can render the old farmer an undoubted service.

As to “a” and “D”, the points mentioned therein are apparent upon a mere mspectlon of the humus
determinations given in the last table and throughout the entire series of reports. Ordinary upland soils show
from 0.4 to 0.75 per cent. of matiére noire; the prominently caleareous soils, from 1 to 1.5, and even more.
Their familiar black tint tells of the same fact, which is moreover altogether in accord with what we know of’
the effects of alkalies upon vegetable matter, and with the experience of manure-makers everywhere, only the
carbonate of lime in the soil acts more slowly than the hydrate. As to point “¢”, we have aun indication of the

~same action in the case of marls, whose small percentages of potash and phosphates act so energetically, and in
which we so often find the potash in the highly available form of glauconite grains; also in the displacement of potash
tfrom zeolitic compounds by lime or lime salts. It is mfmifestly of the utmost importance for the interpretation

a 1t will be noted that these axioms regarding the effects of lime in the soil are’ largely those already recogm?cd in agricultural
seiemce; bnt as they h'we here heen arrived at by the process of direct soil investigation, they are ﬂummanly presented in that
conuection

b The contrary vesults obfained heretofore in experi nents made with soils mixed with lime, which show e(] a more rapid oxidation of’
the organic matter than the unlimed soils, are not valid as against the case of soils in their natural condition. It was well known before-
that nitrification proceeded more rapidly nnder the artificial circumstances there created; Lut the eremacausis so induced tells largely
upon the unhumified organie matter, while the black {int of calcareous soils is due to the efficacions and difflen’tly oxidablo matiére
noire, to the formation of which lime, like potash, contributes so powerfully. :

¢ Bee dm. Jowr. Sor.,, Jan., 1874, p. 18; also, Proc. Am. Asg’n Adr, Sei., 1873, p. 80,
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and utility of soil analyses; and while the reader of these reporFs will find the .tru_th of the ‘mmgﬁ abufldm]fly
«exemplified in its pages, it may be desirable to adduce some prominent examples. In its Slll)l»)‘))ll?- o 1‘)3186- fft course
Thave to be sought chiefly among the less productive soils, but can ‘also })e noted in the preced 11.15 table; as in the
-:ase of the black prairie soil of Kemper, whose very small phosphomc acid pel‘PGD'ﬁﬂ-ge suffices, in the presence of
much lime, to render it at first more productive than No. 141, W.Ith over five tlm-es. the amount 0{ phosphates? the
potash supply being ample in both cases. But before proceeding to discuss tlng issue a general snmmary of the
wusual percentages, as shown in the analyses, together with the general conclusions dednced therefrom, must he
iven. ' ‘ L . ) .
PLANT-FOOD PERCENTAGES.—The phosphoric acid percentage is that which, in connection with that of lime,
seems to govern most commonly the productiveness of our virgin soils. In any of thesg ~less than ﬁve-lmndredt.l-ls
(0.05) must be regarded as a serious deficiency, unless accompanied l?y a large ‘fmn()unt of lime. ‘In sau(%)"-loa,m‘ soily
-one-tenth (0.1), when accompanied by a fair supply of lime, secures fair productiveness for fro 11'1 eight to fifteen years;
with a deficiency of lime,twice that percentage will only serve for a similar time. The maximum percentz}ge thus
“Far found in an upland soil by my method of analysis is abouta quarter of 1 per cent (0.25) in the splendid table- .
Tand soils of West Tennessee and Mississippi; in the best bottom (* buckshot”) soil of the Mississippi, three-tenths -
+{1.3); in that of a black prairie of Texas, 0.46 per cent., and in a red-clay soil from Tennessee, 0.563 per cel'lt., this
Being the highest figure that has come under my observation. It implies the presence in each acre of soil taken
“£0 the depth of 6 inches of 11,000 pounds of phosphoric acid. ]

The potash percentages of soils seem in a large number of cases to vary with that of “clay”; that is, in clay soils
they are usually high, in sandy soils low; and since subsoils are in all ordinary cases more clayey than surface soils,
their potash percentage is also almost invariably higher. One and three-tenths (1.3) per cent. of potash is the
Thighest pereentage obtained by my method of extraction, and that from the same soil that afforded the second
lrighest phosphate percentage also, the “buckshot” of the Mississippi bottom, noted for its high and uniform
production of cotton. As the same soil contains 1.4 per cent. of lime, and is jet black with humus, it may well
-serve as the type of a fertile soil, .

The potash percentage of heavy clay upland soil and clay loams ranges from about 0.8 to 0.5 per cent., lighter
Ioams from 0.45 to 0.30, sandy loams below 0.3, and sandy soils of great depth may-fall below 0.1 consistently with
=ood productiveness and durability, the former depending upon the amounts of lime and phosphoric acid with
which it is associated. Virgin soils falling below 0.06 ir their potash percentage seem,in most cases that have come
under my observation, to be deficient in available potash, its application to such soils Dbein g followed by an
fmmediate great increase of production, Sometimes, however, a soil very rich in lime and phosphoric acid shows
£ood productiveness despite a very low potash percentage ; (a) and, conversely, a high potash percentage seems
capable of offsetting a low one of lime,

Sinee but few soils fall below this minimum, my general inference has been that potash manures are not among
the first to be sought for after the soils have become ¢ tired” by exhaustive culture. The.universal preference given
“to phosphaticand nitrogenous fertilizers in the west and south is in accord with this inferenco. In the older portions
of the United States “kainit” is becoming more important, while in the alkali lands of California soluble potash
salts often impregnate the soil water, and ‘will probably never need to be supplied by manure,

In all soils vot specially impregnated with sea or other salts the amount of sode extracted by the acid is
-eonsiderably below that of potash in the same soil, varying mostly from one-cighth to one-third of the percentage of
the latter. When m_uch more is found in sueh soils a repetition of the determination will usually show that the
separation from magnesia was imperfectly made. I can trace no connection between the soda percentage and any
important property of the soil, any more than in the case of magnesia and manganese; albeit none of these is ever
-absent from ordinary soils. In the majority of cases the percentage of magnesia is greater than that of lime,
Trequently about double; but it does not seem capableof performing to any appreciable extent the general functions
-of lime in soil-making,

Sulphuric acid is found in very small quantities only, even in highly fertile soils, TFrom two- to four-hundredths
©f one per cent. (0.02 to 0.04) seems to be an adequate supply, but it frequently rises to one-tenth {0.1) per cent.,
rarely higher,

Chlorine I have as a rule left undetermined, on account of its constant variability and universal presence in
waters an(} acknowledged slight importance to useful vegetation.

vl.rr.on, in the shape of f.erric hydrate finely diffused, appears to be an important soil ingredient on account of its
th\ff“fﬁﬂl, an.d I}ﬂrt}.V also its chemical, properties. The universal preference given to “red lands” by farmers is
safticiently indicative of the results of experience in this respect, and I have taken paing to investigat% its causes.

“The high absorptive power of ferric hydrate for gases is probably first amomg the benefits it confers. Red soils
resist drought better than similar soils lacking the ferrie hydrate.

a See, for example, soils Nos. 1 and 2
=8 1,500 pounds of seed-cotton,
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From 1.5 to 4 are ordinary percentages of ferric oxide, occurring even in soils but little tinted. Ordinary
ferrnginons loams vary from 3.5 to 7 per cent.; highly colored ‘red lands” have from 7 to 12 per cent., and
occasionally upward to 20 per cent. and more.

Of course, & large amount of ferric hydrate facilitates the tillage of heavy clay soils, and its color tends to the
absorption of heat; but I incline strongly to the belief that the benefits of its presence are not confined to physical
. action. Trom the fact that highly ferruginous soils rarely have a high percentage of humus, it appears that the
former acts as a carrier of oxygen to the latter, and thus probably favors, especially, nitrification.

On the other hand, such soils are the first liable to damage from imperfect drainage, overflows, ete. The
reduction of the ferric hydrate to ferrous salts, most commonly in the subsoil, manifests itself promptly by the
“blighting” of the crop. But under natural conditions this can rarely occur, because a frequent recurrence of
-conditions favoring reduction will inevitably result in a gradual bleaching of the soil and an accumulation of its
iron in the subsoil in the form of bog-ore or ¢ black pebble”.

The percentages of alumina are but an imperfect indication of the amount of clay in the soil. As lefore
remarked, they are always found larger in caleareous soils, other things being equal, and the amount dissolved
continnes to increase long after the rest of the important substances have been extracted if the digestion with acid
_ be prolonged, doubtless in consequence of the slow action on the larger kaolinite particles. But the first portions
are dissolved with great promptness; and if all were in eombination as hydrous silicate, it is obvious that the
amount of silica soluble in boiling solution of sodic carbonate shounld bear a certain ratio to that of the alumina.
In all later analyses this determination of ¢ soluble silica ” in the residue remaining after digestion with acid and
evaporation has been made. OCuriously enough, it is but rarely that the amount of silica dissolved satisfies the
requirement for combining with the alumina into kaolinite, and in a very few cases there is an excess of silica over
that requirement. In nuwmerous cases the silica falls so far below the amount corresponding to the alumina as to
raise a serious question as to the combination in which the latter oceurs in the soil, the Iydrate (gibbsite) being
almost the only possible one, apart from zeolitic minerals. Perhaps this fact may serve toexplain some of the
otherwise incomprehensible variations in the physical properties of soils whose chemical and mechanical analysis
would seem to make them almost identical. In some of the Tertiary prairie soils of the southern states, moreover,
there seems to occur still another amorphous mineral, related to or identical with saponite, which sometimes occurs
in segregated masses, and imparts to these soils very peculiar and unwelcome properties in tillage. We are
evidently as yet very far from a foll understanding of the mechanical constitution of soils.

I have in a few cases determined the amount of silica soludle in boiling solution of sodic carbonate in the erude
soil. But this determination is often beset with almost insuperable mechanical difficulties, from the diffusion of the
clay in the alkaline liquid, and does not appear to promise results of sufficient importance to justify such labor;
the more, as by the method of Grandean the actual available amount of silica can probably be better determined.

As regards the determination of humus, I have not yet been able to extend the method of Grandean for humus
extractions over a sufficient number of widely-different soils of well known characteristics to consider the claim of
its furnishing a definite measure of the available plant-food in the soil as definitely éstablished. There can be no
reasonable doubt that what ¢s extracted by Grandeaw’s ammonia-water i3 at the command of the solvents employed
by plants; the only question is, to what extent plants can readily go beyond. This, of course, requires extended
culture experiments on a great variety of soils. The determination of the phosphoric acid and silice in the residues
from the ignition of Grandean’s extracts have already fuornished most important data concerning the cause of the
productiveness of some soils having comparatively a low percentage of phosphates; and here again there is
evidence of a direct connection with the more or less caleareons nature of the soils. The facts thus far elicited are
not sufficiently numerous to prove or disprove definitely Grandeaw’s claim as to the direct connection of the results
with the soil’s present productiveness, and I hope to carry the study of the subject to a more definite conclusion
hereafter. The figures given opposite the heading * available inorganic” in the analyses are often suggestive, but
can justify no conclusions until they shall have been fully analyzed; a task involving no small amount of labor.
Silica and ferric oxide seem ordinarily to form the bulk of this ash. There is a class of soils, poor in lime, in which
the ammonia solution is of a pale yellow, instead of the nusual dark tint, but darkens during evaporation, probably
by oxidation of crenic into apocrenic acid.
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As exemplifications (whick might be indefinitely multipliéd) of the effects of increased lime percentages in
rendering soils thrifty, 4. ¢., productive for the time being, as the result of the increased availability of plant-food
when present even in small quantities, I give the following instances:

Analyses of Louisiana soils.

PINE WOODS | OAK AND HICK- | ANACOCO PRATRIR
BUBSOIL, ! ORY RED 8 UBSOIL. BOIL.
Vernon parish. | Sabine parish. | Vernon parish.
No. 134. No. 165. ; No. 171
|
Insoluble matber..eeovreereirancncrnnnns oo 77, 870 49,120 L 53,180
p 2. 570 . 20

4. 395}82' 265 23, 450 }7 & 21,100 §74 200

0.247 0.202 | ! 0.332

. 0.083 0.005 | 0. 064

. 0. 087 0.268 | 1.398
Magnesis.....coveeverrnrraanan . . 0. 839 0. 200 0. 785
Brown oxide of manganese ..... ... 0. 041 0,146 0,149
Peroxide of iron 8.214 . 324 4. 520
Alnming. oocvaiiiiiiiiieiins 9.918 15. 282 11. 303
Phosphoric acid e 0,072 0.038 0. 047
Sulphuric acid ... .ooiiiiir i 0,086 0.050 |, 0.123
Water and organic Toatter . ... oveveeiaann. 3,546 5, 500 7.266
B Y 09,008 | 89, 694 100, 287

e e
Hygroscopic molsture «.oeeevvenrerieeieiinnns 6. 740 | 12,140 18,110
absorbed ab...ooioaiiii e 26.60,° I 256 C.0 25.8 C.0 \

In these soils the potash percentage is only fair in Nos. 134 and 171; in No. 165, rather low, according to the usnal
run of soils of the state. The phosphoric acid is low in all, highest in the pine-hill soil, and deficient, according to
the usual standard, in the other two. The pine-hill soil will produce about 500 pounds of seed-cotton per acre for a
few years; the Sabine upland soil from 800 to 1,000 pounds, when fresh, but soon declining. The Anacoco prairie
soil has yielded from 1,260 o 1,500 pounds per acre for fifteen years, and is still doing fairly well. Had the soil
corresponding to No. 134 been analyzed in place of the subsoil, the percentages would have been somewhat.
diminished all around and the comparison would have been more striking. As it is, the lime percentages are
respectively 0.097, 0.268, and 1.398,

Some examples from Mississippi are given in the first table of this paper; but the following are more
particularly illustrative of the influence of lime, especially in counteracting a deficiency in the amount of
bhosphoric acid: ’ _

Analyses of Mississippt soils,

r
j BLACK PRAIRIE BOILS. LONG-LEAF PINE 8OILS.
Noxubes county.| Kemper county. || Smith county. Pike county.
No. 170. No. 130, No. 206, No. 218,

Insoluble matter 64, 644
Soluble ailic .......... e LA b7.078 83.257 1. 83,801
Potagh ........ -- 0, 366 0. 699 0, 259 0. 218
Boda........... 0. 074 0,186 0. 065 0. 078
Lime «..cv...... . . 1. 254 1,871 0,129 0. 034
B s T L 0. 716 1,008 0. 180 0,306
Brown oxide of mapganese.................._, 0.118 0.245 0,146 0,072
Peroxide of iron 4,557 | 6.748 1.251 T 2,402
AU e e v e e 8. 918 13. 068 2. 856 3.783
Phosphoric acid ......... ..ol 0. 068 0. 033 0. 080 0. 038
Sulphuric acid Traoce 0,077 . 0,024 0. 036
‘Water and organic matter. ........ooooo ... 8466 | 9.453 2.380 3..446
Total «oo i e 100. 241 89,911 - 100, 027 100.212
Hygroscopicmoisture .. ...............o....... 14,290 11, 450 2. 480 4.110

absorbed at 20 C.0 8C.0 19 C.0 21 Qe

All these soils are low in phosphates, the two prairie soils, both highly productive at first, and for 15 to 20
years, then falling off rather suddenly. The two pine soils, Nos, 206 and 218, would scarcely produce 500 pounds of”
seed-cotton per acre when fresh, and that only for three or four years. Many similar examples may be culled.

from the analyses of Texas and Alabama soils.
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It is quite apparent that where the phosphoric acid percentage is very high the effect on vegetation and
productiveness in cultivation is similar to that resulting from the presence of large lime percentages with less
phosphates. Usually, however, high phosphates are associated with at least a fair proportion of lime. The
following examples of soils from northwestern Georgia are illustrative :

Analyses of Georgia soils.

WALKER COUNTY. POLK COUNTY,
Cherty lands. Valley landa. |} Red valley land.
No. 508. No 506, | Mo. 510,
TInsoluble matter... - 81470 80, 680 . 67.319
9, 130 .
Soluble silica ........ , ey C L g LI gm0
POABH - eeeeneineeeaure e tnanas e rean et e enans 0.422 0.178 |! 0,334
£ T T 0.277 0.085 I 8, 063
05 /T 0.197 0, 047 0. 288
Magnesin ..ooviirinnivaniiinen Caneeanens 0.878 | 0. 031 | 0. 302
Brown oxido of manganess 0.178 f . 0.041 | 0. 034
Peroxide of iron 1,989 o LT b 6. 234
N T T S PO . 3.050 | 2,677 | 9,721
Phosphovie acid ..eoenoviniamin coeieiaoaas 0.411 ! 0.188 |i 0. 042
SUIPHUTIC ACHE . wevees eve e veraas vamaaeoleennnn 0.103 | 0.041 | 0,328
YWator and organic MAtter cvuwvcveearsreameennn . 4.405 ; 2,080 | 10, 015
TOHAL +ev oo eeeee eeeaee e earr e an 100,926 | 99,391 | 90, 975
| Hygroscopic moistiure «..o..veeee.ines 8.810 | 4,340 i, 9. 770
absorhed At....viiiii e i 1300 ‘ 4 C.e ; 16C.e ’

Of these soils, No. 508, having a very high percentage of phosphoric acid and only a moderate supply of lime,
18 very productive, Nos. 503 and 517, one with high lime and low phosphoric acid, the other with the proportions
reversed, are both about equally productive.

The effect of a large lime percentage in increasing the amount of silica and aluming dissolved in the extraction by
acid is abundantly illustrated in the analyses of prairie soils from Mississippi, Alabama, and Texas. A glanceatthe
columns giving the percentages of these substances in the tables will show this relation; but it will also be noted
that while in calcareous clay soils it exists almost invariably there are cases in which a considerable percentage of
soluble silica is not accompanied by any notably large proportion of lime. As this occurs usually in sandy or
pervious soils, it is possible that these are cases in which the lime has been gradually removed by the well-known
leaching process. At all events, no exact numerical proportionality between the present lime percentage and the
goluble silica can be established.

In many cases of lime percentages rising to between 1 and 2 and even more carbonic acid is not reported at
all, althongh a qualitative test for that substance was in all cases made. A most striking case is that of the soil
and subsoil Nos. 9 and 10, Tennessee, in which, respectively, 6.5 and 8.4 per cent. of lime is present, and yet scarcely
a trace of gas is evolved on treatment with acid. The lime consequently exists in the shape of a (zeolithic) silicate,
in which doubtless the potash and alumina so abundantly present have a share; for the soluble silica shown in the
table is not remote enough to combine with the alnmina into kaolinite, '

RELATIONS OF LIME T0 HUMUS AND THE AVAILABLE PHOSPHORIC ACID IN THE “MATTHERE NOIRE”—AS
remarked above, the determinations of the phosphoric acid contained in the soil extraect, according to Grandean,
are not as yet sufficiently nnmerouns to warrant definite conclusions as to the relations of the several soil ingredients
to this factor. In some c¢ases in which considerable lime is present the humus extract does not show a very large
proportion of available phosphoric acid, but in some cases all, and in others a large proportion of the total phosphoric
acid of the soil, is found in the humus extract, and in all such cases the lime percentage is relatively large. Thus
in the two soils from the Houma region of Louisiana one-half of the total phosphoric acid of the soil is found in the
humus extract; and in the ¢ sugar-bowl” delta lands of the Brazos river, of Texas, as well as in the bottom of the
.Colorado river of the west, in southern California, the whole of the contained phosphoric acid is extracted with the
humus. All these ate soils of extraordinary productiveness. In nearly all the cases of soils poor in lime in which
the determination has thus far been made the amount of phosphoric acid appearing in the humus extract is small,
varying usually from one-fourth to one-tenth of the total amount in the soil, and even less.

It cannot be doubtful that a thorough investigation of this subject would lead to results not only interesting,
but of great practical importance; but the amount and character of the work involved is such as to place it almost
beyond the power of any single investigator, and commensurate only with the scale of a public work.
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GENERAL FEATURES OF THE ALLUVIAL PLAIN OF THE
MISSISSIPPI RIVER BELOW THE MOUTH OF THE OHIO.

The agricultural features of the Mississippi bottom and delta plain are so intimately connected with the
geology and topography of this region that a suceinet preliminary statement of these must of necessity precede the
discussion of its soils. This statement will apply, with some local nlodifications, to the great alluvial plain from
the confluence of the Ohio down to the shores of the Gulf of Mexico.

To the eye of the casual observer the alluvial region appears substantially as a plain, forest-covered throughout—
what are called “prairies” being in most cases simply old Indian clearings. Closer observation, and still more the
leveling instroments of the surveyor, soon reveal the fact that, as a general rule, the banks of the water-courses
are the highest points; that, in other words, each stream has its bed in the axis of aridge that accompanies it
throughout. This ridge is formed of the deposits of the stream itself, and from it the land slopes off gently; until,
midway between two water-courses, we usually find a low cypress swamp lying from 2 to 6 feet below the banks,
and sometimes even below the ordinary water-level of the streams. This state of things will be best understood by
reference to the subjoined diagram (@) representing a section across two ‘‘bayous” () and the intervening lands
and swamp, and of the underground strata as shown in wells and bluff banks.

DACK-LAND or “ pucksnor.” DACE-LAND or *DUcKamoT,”
7

TRiATUM OF LAY/W

o I D <

et Ko

ML v 80 8 0 4 o °“ 3 °"°u ey h-*o AL auuc,t- ey
s

.“A °."--:"'s 0 'S'l: AT OF 5 Do VEL" g o
Lrpeen ‘r',;'z"_..i ‘: i... .wu BmwnuM L éi\l‘. o f-_G..f\:Ax-n.. v kel
T R L TR ) '

Tdenl seotion across two bayous in the Mississippi L _ctom, showing surface-structure.

‘What is true of the smaller streams or bayous holds no less, of course, as regards the larger streams and the
great Mississippi itself. The subjoined sections across the Mississippi bottom (one from the main river to the
Yazoo bluff, the other from the same to the west bank of the Washita river, about Monroe, Louisiana,) exhibit the
game features on the large scale. It will be seen that the bank of the Mississippi river at Melrose Landing,
Bolivar county, Mississippi, is 20 feet above that of the Yazoo, due east from that point; while the banks of the
‘Washita river near Monroe, Ouachita parish, Louisiana, are about 10 feet below the level of the banks of the

Mississippi near the mouth of the Yazoo.
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Section showmg surface of Mississippi. bottom, and high-water mark of 1856, from banks of Mississippi river above Vicka.
burg, west to the Washila river, below Monroe, Ouachita parish, La, (From Reporf. on the Mississippi river, by Hum-
phreys and Abbot, Plate No. IV.) Distance, about 70 miles.

a See “Remarks on the Geology of the Mississippi Bottom”, by Eugene A. Smith, in Proo, of tlm Am. Ass'n for the Adv. of Sei.,

1871, p. 53.

b The French Crecle term bayou applies properly to water channels branching out from the main stream and carrying off a portxon of
its water. Since this office is performed in time of flood by almost every stream in the alluvial plain (whereby the natural current is not
ungommonly reversed for some time), the name has come to be applied indiscriminately to all the water-courses of that plain, and thence

has been largely transferred in Louisiana to the upland streams also. g
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Section showing surf:'we of Mississippi bottom, and high-water mark of 1858, from Melrose Landing, Bolivar county, ﬁii‘g‘.,
east to the Yazoo blufl. Distance, about 75 miles,

A glance at the surface profiles across the great bottom explains the primary importance of preventing the
waters of the Mississippi from passing the natural or artificial barriers on its own banks; for, these once passed,
the flood descends with a considerable velocity upon the lower ground inland, and not unfrequently reaches the
foot of the bluff on either side. There are numerous natural ehannels through which a partial discharge of floods
in this direction takes place wherever not artificially prevented, as has perhaps too frequently been done. Among
the more important of such “passes” is the Yazoo pass; the bayous connecting the heads of the Sunflower
river with the Mississippi; Jack’s bayou and bayon Vidal, forming connections with the Tensas river; and
lower down, bayous Plaquemine and Manchae. The opening or closing of these important connections in time of
flood, involving the exposure or protection of certain regions, has been from time to time the subject of passionate
«discussion, in connection with the question of the maintenance of levees or embankments intended to confine the
Mississippi river within its banks.

The floods of the Mississippi occur in the six months from December to June, but are usually distinguished as
“the spring rise” and ¢the June rise”. The spring rise, broadly speaking, is caused by the spring rains and
melting of the snows in the nearer and level portion of the Mississippi valley, from the Alleghanies westward to
the great plains; it most commonly occurs in Mareh and April, and when it subsides in time does not materially
interfere with the planting of crops in the bottom-lands, where the growing season is several weeks longer than in
the adjacent uplands. The second or June rise is caused by the melting of snows in the Rocky mountain region,
and is frequently aggravated by persistent rains in the nearer portions of the basin, resw!ting in a coneurrence of
the mountain floods, carried by the Missouri and Arkansas rivers, with those of the Obio and direct tributaries
north and south of the same. The June rise, oceurring after all the expense of pitching crops has been incurred,
is, on that account, usnally chargeable with the largest amount of direct damage. Whep, as is sometimes the case,
the putting in of crops is altogether prevented by a continuation of the high water through spring to the end of
June, the planter has at least saved a heavy cash outlay, and may more readily make up for the loss of a year's
crop during a succeeding favorable season. The average height of the June rises appears to be at least not below
that of the spring rises. ~ : :

In whatever direction the solution of the question of protection of the Mississippi alluvial plain from overflows
may ultimately be found, it is certainly the vital question for the development of the immense agricultural resources
of this region, as much as is that of irrigation in other portions of the United States. In either case, a fow years
respite from inundation or from drought is apt to bring about a relaxation of the efforts for a final settlement of
the question, and to induce the investment of large sums in improvements, which are then ruthlessly swept away
by one or two seasons’ excess, or deficiency, of the vital fluid, In the case of the Mississippi bottom this insecurity
has largely restricted cultivation to the soils of the higher ground immediately adjacent to the water-courses.

The high land near the bayous —the ¢front-land” —is not, however, distinguished by its position alone. As
a rule, it is a “light” soil, aloam, sometimes quite sandy, and, on the whole, the more so as the stream depositing
it is larger; hence, on the banks of the Mississippi itself, we frequently find it almost too sandy for cultivation.
Old abandoned water-courses are also thus frequently marked by ridges of sandy or loam goil, whose timber growth
always differs more or less from that of the *back-land”, by the presence of the cottonwood and the comparative
scareity or absence of the trees denoting a heavy soil, such as sweet-gum and swamp-chestnut oak.

The immediate banks of the Mississippi river are, as a rule, occupied by a growth of cottonwood trees, sloping
up from the seedling near the water’s edge to the full-grown forest tree a hundred yards inland, and producing
the impression of an elevated, sloping bank. This tree thus serves to fix and consolidate the sandy deposits,
checking the current and causing slack-water sediments to form during high water, which ultimately constitute the
caltivable soil. Opposite caving shores of bends, and in the eddies below islands, the forming alluvial soil is
similarly occupied, the low, gently sloping banks constituting the *battures” and (in the case of islands) ¢“tow-
heads”. Below Red river, these are chiefly occupied by willows, which are better adapted to the warm climate
than the.cottonwood, : ;

The “back-land”, occupying the landward slope between the front-land and the cypress swamp, is of a totally
different nature from the present deposits of the streams, while closely resembling the clayey soil now in process of
formation in the swamps. Its special name of “buckshot” is due, partly to the occurrence in ‘it of rounded

ferruginous concretions, which cause the same name to be applied to the (of course entirely different) white silt soils
=G . .
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elsewhere, and partly to its peculiarity of crumbling into small, ronndish-angular fragments in drying; a property to
which much of its agricultural value is due, since it thus combines the great intrinsic fertility of a heavy soil with
the easy tillability of a light one. The dark-tinted ¢“buckshot” soils are the most highly esteemed for productiveness
and durability, being in these respects probably exceeded by few, if any, soils in the world.

Examination of the strata in the banks of the streams, and of thoge found in digging wells, shows that the

“dark-colored clay stratom from which the “buckshot” soil is derived underlies the whole of the Mississippi bottom
from Memphis to the delta, its thickness commonly varying from 8 to 30 feet, 12 to 156 being the usual one. Into
this clay stratum, evidently formed at the time when the entire bottom plain was a continuous swamp, the present
streams have excavated their beds, and upon it they now deposit their alluvium. The comparatively firm nature of
the banks formed by this “buckshot? clay prevents to a great extent the continual shifting of the smaller channels,
80 apt to oceur in the alluvial plains of other rivers, In the larger channels, however, and especially in that of the
main Mississippi, the depth of water and its velocity in times of flood becomes so great as to reach and wash away
the sandy or gravelly strata which underlie the clay; and thus undermined the latter breaks off and tumbles into
the water in large fragments. It is thus that the “neck” separating from each other the two limbs of a bend i
frequently washed away, forming a “cut-off” and, for the time being, making an island of the land in the hend.
Generally, however, the entrances to the old river bed are filled up by the deposits formed in the slack water,
connection with the newly-formed bed at ordinary stages of water ceases, and 2 crescent-shaped lake remains in
the place of the old channel. These lakes are abundant along the larger streams of the bottom plain, and their
banks, being high and dry, are often the preferred sites for residences.

Except as to the kinds of trees forming the timber, these general features of the great botiom suffer but little
change as we descend the river until we reach the region of comparatively slack water, below Baton Rouge, Trom
the junction of the Ohio river down to the Mississippi state line, below Memphis, the Mississippi river generally
keeps within a short distance of the eastern uplands, so that only comparatively small tracts of bottom land lie
within the states of Kentucky and Tennessee (about 320 and 600 square miles respectively), while the foot of the
Dluff is washed by the river at Columbus and Hickman, Kentucky, and at the four #Chickasaw bluffs” in Tennessee,
on the most southerly of which stands the city of Memphis. Trom the latter point the river turns diagomally
(southwestward) across the bottom, striking the high lands of Arkansas near Helena. ‘The bottom plain lying to
the northward of this cross-cut in Missouri and Arkansas is popularly known as the 8t Franeis bottom (6,300 square
miles), that stream flowing near its western edge and joining the main river a few miles above Helena. Similarly,
the extensive arca of bottom lying to the southward, in the state of Mississippi, and along whose eastern edge
flows the Yazoo river, is known as the Yazoo bottom (7,100 square miles); it terminates at Vicksburg, where the
great river once more strikes the eastern bluff after having made a great bow to the westward, at the vertex of
which it receives the Arkansas river. IFrom Vicksburg to Baton Rouge, Lounisiana, where it enters the delta plain
proper, the Mississippi river remains within a short distance of the eastern highlands, which it frequently strikes,
forming high and steep bluffs at several points, as at Grand Gulf, Rodney, Natehez, Ellis’ Oliffs, and Port ITudson,
small patches only of alluvial land remaining on the eastern side.

The bottom plain west of the river, from about the northeast cormer of Louisiana (where the bayou Tensas
diverges from the main river) down to the mouth of Red river, is known as the Tensas botiom (about 3,115 square
miles), and lies wholly within the state of Louisiana.

Of these three chief divisions of the great bottom the Tensas bottom proper is altogether uninterrupted by any
ridges above the highest overflows. In the Yazoo bottom there is a long, narrow ridge, entirely above present
overflows, extending from the region opposite Helena, Arkansas, to the northern end of Honey island, Holmes county,
Mississippi. It is thus about eighty miles in length, and varies from two to six miles in width. Its soil and
timber-growth are different from those of the rest of the bottom, dogwood being a largely prevalent tree; it is, in
its northern portion, known as the “Dogwood ridge”. Tts soil is very productive, and approaches in character
that of the ‘front-lands” of the larger bayous. :

The St. Francis bottom is much more intersected and diversified by ridges of varying elevation and character.
Some of these are true upland ridges, extending in from, and connected more or less with, the mainland. = Others
are isolated islands of such land, and others again are of a character approaching that of the “Dogwood ridge” of
the Yazoo bottom, just referred to. These will be found deseribed in detail in the portion of the report relating to
the state of Arkansas, , , ‘ -

The same feature is continued into Louisiana, in the upland ridges dividing the flood-plains of bayous Magon,
Beeuf, and Bartholomew from each other, and that of the latter from the bottom of the Washita. Minor ridges of
less clevation, and more nearly related to the present alluvium, occur at various points, as is indicated on the map
of Louisiana. :

The country bordering on the main Mississippi, from Red river down to New Orleans, is popularly known as the
“upper coast”, in contradistinction to the “lower coast”, which embraces the river country from New Orleans to
the mouths. The belts of cultivated land lying along the other larger streams (Atchafalaya, Teche, Lafourche,
&c.), are habitually referred to by the names of the streams, not as bottoms”, bus ¢ country?”,

In approaching the tide-water region, the crescent-shaped lakes, so characteristic of the alluvial plag; above,
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become rarer, and lakes formed merely by the widening of the stream beds, as well as marsh basins, take their
place. The lands Iying nearest the channels are still the highest, and those chiefly cultivated; but the difference
the character of the “front-land” and ‘back-land” becomes less striking, the bayou lands not being as sandy, nor
the modern eypress or marsh land as clayey, as is the case in corresponding positions in the Yazoo and Tensag
bottoms, where the stiff “buckshot” elay of the ancient swamp contrasts strongly with the sandy sediments deposited
from the more swiftly-flowing streams. The tide-water bayous deposit usually a fine silt. A

In the tide-marsh region proper these bayou-land ridges, mostly distingunishable at a distance by their groves of
live-oale timber, skirt the bayous up to within 8 to 20 miles of the Gulf shore, gradually narrowing, and finally
disappesring insensibly in the reedy marsh or grassy prairie of the coast; ot which but little, so far, has been brought
under cultivation.

The mouths or “passes” of the main Misgissippi, unlile the bayous, and in fact unlike any other river in the
world, extend rapidly to seaward, independently of the mainland, and far beyond it, by building up narrow banks
of a stiff, clayey material on either side. These banks are not formed of the material at present carried by the
river, but of elayey masses upheaved from the bottom of the river channel, inside the bar, and generally known ag
“mud lumps”. They form most formidable obstructions to navigation, and frequently compel a change of the river
channel, at least for a time; those in the axis of the current may ultimately be washed away, but those arising near
the edge remain and serve as a basis for the accumulation of more deposit. Thus the banks are finally elevated
above ordinary water-level, and effectnally divide, with their tough material, the river current from the sea. The
soil thus formed is very fertile, but too much impregnated with salt for immediate cultivation. In the upper
portion of the lower delta, above the head of the passes, older soil of this character has produced fine crops of riee.
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