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TABLE No. 1.

Acres of land in farms, and cash value.

STATES, IMPROVED, UNIMPROVED. CASH VALUE,
Acres, Aeres,

T T G, 385, 724 12,718, 821 $175, 824, 622
ArROnSAS «avve aene e nn et ot aee e aearaane et naan 1,083,313 7,500, 393 01, 649,773
ClifOrTN o v eee ee i e man e cee canmeamnne o ek na e ran 2, 468, 034 6, 202, 000 48,726, 804
ClOMNEEHEE « 1 v s e e ereaenmnne caemaees vavemenmen enmamnmensamens 1,830, 807 073, 457 90, 830, 005
e 637, 065 367, 230 31, 426, 367
TLOTIAN «nn e ae aemmen aene e cee emneamem e mrsnnnn eem e enne smenas 054, 213 9,966, 015 16, 435, 727
Georgit. ceeecevinnnns R 8, 062, 768 18, 587,732 167, (072, 803
TIHIOIS « cnae m e e enaee e e e e am e e mmee eneemmmma on teenes 13,090, 974 7,815, 615 408, 044, 033
TRMANA waue aeiren i o men mnre cwreamn i maaaaat arma e sanans 8,24%, 183 8, 146, 109 356,712, 175
0 3, 700,702 6,277, 115 119, 899, 647
KANSAS - cene cereeen emann snnn s nnns e et aretaanne nanns 406, 468 1,472,038 18, 258, 230
RODEICKY -« v eeme vnmemn cane sommenemm amen mrnmnes aansnennenmens 7,644, 208 11,519, 063 01, 406, 955
TOWSIETUL % o o can e ee e e e mae e ememae wame ema emes ammmae smaenn 9,707,108 6,501, 168 904, 740, 662
DAIIO —— e ne e eame e e eae smen e e eamman rme aeennn e annnernnn 2,704,133 4,023, 538 78, 688, 525
B (L PN 3, 002, 267 1,838, 304 145, 973, 677
Masgachusetts o vmus cor s sie s mrascaimnenr mrrn s raan i caaas 2,100, 612 1,183, 212 123, 265, 48
MichIgan oo e i i e e irs et e s e e v 4, 4706, 206 3,654, 538 160, 836G, 405
IMADIICHOLN -« = s aamsmmse emenamemens cmmm mann mmrm enas wmmn mmme 556, 260 9,166,718 27, 505, 022
MESBISSIPIA -« -2 v men ememcsmennanes mneeamas samsann mnen e emnmne B, 0G 755 10,773, 920 190, 760, 567
MISBOUIL e e e ee aeaemem o e ceen mwanos memnamne aana e oe mansemns 6,246, 871 18,737, 930 230, 632, 126
New Hampshire v cveiacaumesmi i iineiane vnvecerncensannaamemes 2, 307, 034 1,877,691 60, 689, 761
NOW JOISEF «nnenaemmns caemnemmnenammeacs nmenaeen wnnn aamnrmnmes 1, 044; 441 1,030, 084 - 180,250, 388
oW YOI o ce e nn maen nemanmcrr s e e naneraa b s s 14, 358, 403 G, 616, 555 803, 343, 503
North Carolinge. s e veee -eean e e nr e —m—nn i an ananas G, 517, 284 17, 245, 685 143, 301, 065
OO +reemn wweamsnnvmnsarensaneannn o s se srae s mantt e aannns 12,685, 304 7,846, 747 678,132,091
OFBEODe - e et ceenaeaen enanmavsmaam s e smnn smmans amenmeenenaman BYG, 414 1,164, 195 15, 200, 593
Pennsylvanit coveee coveeio i nrracaimn smen s s caae e 10, 463, 296G 8,548, 844 602, 050, 707
Rhodo TsIand. . coocvurvinrianninsesenesnns caunnaranaanncnsnnnns 335,128 186, 096 19, 550, 653
South Carolinm. -« ous cere cree o mceie e e e enanan 4,572, 060 11, 623, 850 139, 652, 508
TENIICESCE v e wens weanmnsnmn mnunannscmnn amasnnnssansnoncananns G, 790, 337 13,873, 828 271, 368, 085
OXRS «enae cane cmin cmmenmuseecmmrcumnmnnn coermancane s annan 2, (50, 781 22,693, 247 88,101, 320 -
2 11 1 R Mg 2, 823, 167 1,451, 257 04, 280, 045
VEEEID « o es eemeeeemae e emn ems e mmn e e nn e emne e n e 11, 437, 821 10,679, 216 371,761, 661
WISCOBBN - - enwmuexmnc wecm mas cmmn rom e ce e snenmmrm e es mann mnas 3,746, 167 4,147, 420 181,117, 164

Total SEALOS wunnunvsvsiivamnmrnn vune sunnmmenmrnemamnns 162, 649, 848 241,043, 671 G, 631, 520, 040

TERRITORIES.

District of COMMBIB 1vox oarsvensaanr esransaran menmrasmannes 17,474 16,789 R, 989,267
LDy N %115 24,333 96,445
NEDTOSK - 1« v ee e enmme ccae ama mnem wmnn waimamrmmn mean sms aran e 118,789 512, 425 3,878,326
NOVAADL v cvae cnem e cieenanes m s rem e n mme et - 14,132 41, 986 802, 340
NOW MOXICO w ¢ e v ememevne wsan mamn wnan cmme maee on e msna mmm mm e e 149,274 1,265, 635 2,707, 386
LB e e voit etrveammmn ceemaman ea i n e aenns et e —an 77,219 12, 692 1,333, 356
WOSHINEEOD - o v e e ee e ceeam e oo mram nen e n een e menn e an 81, 869 284, 287 2,217,842

Total TOIIOrIBs «euewucn dnrn wonemaes am e mane mmmnnmmne " 480,872 2,158, 147 13,524,001

Agprogato.. oo cennn.. enommeninee eemareniananan. 163, 110,720 244,101, 818 6, 645, 045, 007
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AGRICULTURE IN THE UNITED STATES.

By the foregoing table it will be perceived that, in 1860, the arrmcultmal area of the country
embraced 168,110,720 acres of InmproveED LaAxp, and 244,101,818 acres of Land Unimproved. In
other words, for every two acres of improved land there ave three acres of land connected therewith
not yet under cultivation; while the gross aggregate of uncultivated territory, fertile and waste,
swells to 1,466,969,862 acres.

This fact gives color to the agriculture of the country. Land is abundant and cheap, while
labor is scarce and dear. Even in the older-settled States there is much land that can be purchased
ab extremely low rates; and, by a recent act of Congress known as the Free Homestead law, every
citizen of the United States, or any foreigner who shall declare his intention of becoming a citizen,
can have a fum of 160 acres without charge. As good land as any in the world is offered to actual
settlers on these easy terms.

Under such circumstances it is evident that the intensive system of agriculture whicl is practiced
in some older and more densely populated countries, whers labor is abundant and the land mostly
under cultivation, cannot, as a general rule, be profitably adopted at present in this country. It has

been said that American agriculture is half a century behind that of Great Britain.

In one sense this
18, perhaps, true.

Our land is nob as thoroughly under-drained, manured, and cultivated as that of
England, Scotland, or Belgium; but we can, and do now, produce a bushel of wheat at much less cost
than the most scientific farmer of England can by the best approved method of cultivation, even #f ke
paid nothing for the use of his land. '

" We do not contend for a superficial system of agriculture. All that we ask is, that those who
censure our farmers for not cultivating and enriching their land more thoroughly, should take into
consideration the circumstances wlich have surrounded us. High farming involves high prices. The
system of culiivation and manuring which is profitable in Great Britain would not be remunerative in
the State of New York, because labor is higher and produce lower; and the system which is profit-
able in New York might not be advantageous in Towa. An artificial manure that could be profitably
used on wheat which brings $2 per bushel, might prove a very unprofitable application where wheat
is worth only $1 50 or %1 per bushel. In the State of New York, where land is comparatively high
and prices good, there are many instances where $20 to $30 per acre have been expended in under-
draining, with great profit. But it does not follow that the same expenditure would be advisable in a
section where the best of land can be purchased in fee simple for $10 per acre. The same is true of
all other improved processes of agriculture. Their adoption is simply a question of profit and loss.
Where land is cheap and rich, it will not pay to expend much labor and money in making or in
purchasing manure.

But, it may be asked, “Will not the practice of raising crops without manure impoverish the
land P’ Certainly it will; but our hardy pioneers, having enjoyed the cream of the soil as a reward
of their enterprise, go into a yet newer country, cut down the original forests, clear up the land, and
raise all the grain they can. The money thus obtained is expended in the construction of roads,
houses, barns, schoolhouses, churches, and colleges. Smiling villages and populous cities spring up,
and in a few years the comforts, convenience, and even luxury of civilization are enjoyed—all the
rvesult of wealth which has been dug from the soil. Admitting that after all this is effected, the land
is not so rich as when first cleared, and that more labor has to be expended in its cultivation, never-
theless much good has been accomplished. The fact is, this question of 1mpoverishing the soil is not
clearly understood. Much has been written on this subject, both in Xurope and America; and a
lending English agricultural journal, the Mark Lane Express, says: “It has long been our opinion that
the grain-exporting power of the United States was likely rather to diminish than to increase under the
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ordinary circumstances of the country. This opinion was derived from the statistical notices of the
census and of the Patent Office, and confirmed by the statements of Jay, Wells, and other American
writers on the subject. These authorities have warned the agriculturists that if an alteration did not
tulte place in the mode of cultivation, the United States would in a few years, require a lax ge importa-
tion of wheat, instead of being able to export to Iiurope.”

This was written in 1861.  Since then we have exported more grain to Furope than during anyy
Jormer period. 'The reason assigned for the opinion thus expressed, that the United States would
soon become a wheat-importing instead of a wheat-exporting country, is “the scourging and exhaustive
system of husbandry now practiced.” There is some truth in these remarks.  Our system of cultiva-
tion has been, and is now to some extent, a scourging and an exhaustive one. ¢ takes more from the
soil than it returns ; and the time will come, as it already has in some sections, when wheat cannot be
as easily or as cheaply raised as it was when the country was new.  But it does not at all follow from
this that the United States will cease to grow all the wheat it vequires.  We will have to manure our
land and cultivate it better; but this is nothing more than has becen experienced in other countries.
We shall farm better as soon as such improvement is perceived to be profitable and necessary.

But what are we to understand by an “exhausted s0il?”  No phrase is more common in agricul-
tural literature, and none more vague and indefinite. Jouy Brnnerr Lawss, than whom there is no
higher authority, speaking of his ficld on which his celebrated wheat cxpcrimonts were made, says, i
was pur posely “eahausted” before the commeéncement of the experimenty, and in another of his ublo
papers in the Jowrnal of the Royal Agr scultural Society, he says: “All the experimental fields were
selected when they were in a state of agricultural exhaustion.”  Aund he tells us what he understands
by the term. e says: “The wheat-lield after having been manwred in the nsual way for turnips at
the commencement of the previous rotation, had then grown barley, peas, wheat, and oats, without
any further manuring, so that when taken for (,\pmlmmlt 1n 1844, it was, 28 o grain-producer, con-
siderably more exhausted than would ordinarily be the case.”

IIere we have the highest English agricultural authority speaking of land as “cexhausted” after
having grown four crops without manure, the previous crop having been manured; and if this is all
that is meant by exhaustion of the soil, we must admnit that mueh of the cultivated land in the older
parts of the United States has been exhausted.  But one plat in Mr. Lawes’s wheat-field has produced
a crop of wheat every year since 1844, averaging about fifteen bushels per acre, and this without one
particle of manure. It is clear, therefore, that the land ‘itsclf was not cth.mted, and in speaking of
this as an agricultorally exhausted soil, Mr, Lawes simply intended to say that the manure which had
previously been used was exhausted.

In this sensc our farmers are rvapidly exhausting their soil.  The Tinglish farmer manures his
land, grows three or four grain crops, and then congiders his land exhausted.  The American farmer
cuts down the forest, burng more or less of the timber on the land, and scatters the ashes on the
surface, then turns up the soil as best he may among the stumps, sows his grain and gets good crops.
Why? Because the land has been heavily manured by nature. "I'he trecs and underwood have through
their deep roots been drawing up mineral matter from the earth, and the leaves absorb carbonie acid
and ammonia from the atmosphel‘

Shall he avail himself of this manure, or shall he let it lie dormant?  What would be said of the
farmer who should give his land a heavy coat of manure and then negleet to raise crops? If it will
produce good wheat and otlier cercals that command the ready cash, is he to he accused of adopting a
“scourging and exhaustive system of agriculture” for growing these crops? And yet this is what the
American farmer has done.  His land was rich, but he was poor and raised those crops which afforded
the most immediate profit.  We would not be understood as advocating the continued growth of grain
crops without manure; our only object is fo show the erroncous conclusions to which a misuse of
statistical facts may lead, and to vindicate the American farmers from the charge so frequently pre-
ferred against them, of recklessly exhausting their soil.  'We think they bave simply exhausted the
manure which nature has spread upon their mcently cleared felds, and that in doing so to a prudent
degree, they were not unwise.

D]
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But when this natural manure begins to fail, we must manure the land and vary our system of
agriculture. That any of our so-called exhausted land can be speedily restored to its original fertility,
we have abundant evidence. All thatis necessary, is to cultivate the soil more thoroughly, under-drain
where it is wet, sow less grain and more clover and grass, keep more stock, and make more and richer
manure, and the farmer is wise who makes the transition from natural to artificial fertility easy and
gradual, so as to avoid all sterility. ,

Amecrican agriculture is in a transition state. In the older-settled sections of the country there is
much land that has been exhausted of its original fertility. Here the old system of farming, which
was simply to raisc all the grain that the land would produce, is no longer profitable. But yet some
farmers, with that aversion to change for which they are everywhere proverbial, are slow to adopt an
intelligent system of rotation and manuring, and cling to their old ways.

One of the ablest agricultural writers of ]]nglzmd remarked some time since, that his only hope
of secing any great improvement in agriculture lay in the rising generation. This remark is quite as
applicable to American as to English agriculture. We must look to the intelligent young men of our
country for' any great improvement in its agriculture, and it is a matter on which we may well con-
gratulate ourselves, that even during the present terrible struggle, agricultural education is not neglecte d.
We have two agricultural colleges in active operation, and othels in process of organization. Our
young men are beginning to realize that agriculture is worthy their highest ambition, and that in no
other pursuit will intelligent labor meet with a surer reward.

Farming implements and machinery in wse, value of.

STATES. 1860, STATES, 1860,
AlobamB . ee i e naaas $7,433,178 Rhode Island « cvevvncnen vaanns $586, 791
Arkansas - cooieeiimenamnneanns 4,175, 320 South Caroling - voue veenenann. 6,161, G57
Californig . coc et i aiaa et 2, 558, 506 Fenmesseo.cnn coeeneaene cannns 8,465,792
Connecticttt « oo ceeecevunn amnnns 2, 339, 4581 TeXUS e vvvemce caeccacaamanns 6, 259, 452
DELUWAID - oo meeemmeen cene eeee 817,883 VErmont « «avemenennenoaenans 3, 665, 955
Floriday «ceemncaeacn e as 900, G69 Virginin .oooooin s 9, 302, 296
L€1¢70) g P 6, 844, 387 Wisconsin «uees snemnnvcneoan. 5,758, 847
TID0S «veemme vemmee cmemmn cans 17,235, 472
Indignm e cmeececian ceia e caas 10, 457,897
Town v e e 5,327,033 Total States «veeeee eauenn 245,205, 206
Konsas cccveee curcanrvanannnas 727,094
Kentuely - vuvnmvneceeannmneana 7,474,573 -
Lonisians c vevuesevanan canenn. ) 18, (48,225 TERRITORIES,
Maine - veenomiman e 3,208, 327
Mm‘ymnd e e em e 4,010,520 District of Columbin cevwan ... 54,408
Magsachusetts - voee o veinan ... 3,804, 908 Dakotn o euneniiiiineen et 16,574
I\ﬁ(ﬂlig‘ﬂll _____________________ 5, 8]9, 832 Nebrasks - ..o veimuniiennnans, 205, 664
MINNCSOtD «n e eee nmmeaens aa. 1,018,183 Nevada ..ooeeemennnneannne 11,081
MISSISSIPPE e e nemencmme cme e 8,826,512 | New Mexico....teueuneninann 192,917
MSSOUI vevmmn ccmen cmamanaans 8,711,508 Utah coonrieen s - 4,880
New Hompshire «e.eoeeoeen.... 2,683,012 | Washington..coeeeraneinann. 190, 402
New Jorsey «vcvavennvnncncnan 5,746,507
New York.ooovieeeaeaaaaaans 29, 166, 695
North Caroling ..covv weenvnnne. 5,873,942 Total Territories - cnun...- - 012,933
Ohio.nncaee e ianeae 17,538,832
Orogon «eeee svemervaesonanany- 052, 313
Ponnsylvapia . c.uo ccieae ol 22,442,842 Aggregate...... evenanns $246,118, 141
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Statistics of agricultural implements produced in the United States during the year ending June 1, 1860,

':é Ji] Number of hands. . - p
g itn R tori o- o
2 a employed. ' Male. | Female. ) ’

z - -

New England States..oveeroannn- 213 $1, 021, 800 $749, 630 1,577 1 $504, 837 $1, 934,924 $1, 662, 426
Middle Stutes, ceweeccecvunneanns 678 3,072, 116 2,026,233 5, 113 1 1,634, 496 5,791,224 2,471,806
Woestern States. .owveeacunans S 840 6,807, 358 2,626, 578 ‘ 7,006 J.ooanaa.. 2, 620, 809 8,707,104 1,923,927
Southern States cuveen voceaeven- 241 6064, 265 310, 569 1, 095 2 306, 232 1,018,913 784,462
Pacific, States, . cvaeeeneace cavun- 10 11,700 12, 259 19 [oaerenvmes 15, 300 35,705 L ..........
Total cvee ceceamcecanenen 1,982 11, 477,239 5, 625, 169 14,810 4 b, 070, 674 17, 487,960 6,842,611
Seythes *eer v uisvnnnmcnnanmees PP 667, 025 214, 007 474 |eceaeinnnn 174,948 52,703 feevociionnn.
Shovels, spades, hoes, and forls*. 53 961, 600 865, 068 1,183 1 413, 640 1,035,676 |evecocnnnn-
Cotton-gins *. . .oocvivuenannans 57 7H3, 820 987, 483 614 2 2006, 108 1,162,315 |ocaceeaoan..
I DU 12 | 2,386,650 | 1,300,508 | 227 3 854,056 | 8,340,744 Jooerooe.n..
AQEICEOtO. wevmne eeeens 2,114 | 13,864,080 | 6,004,762 | 17,081 7 | 599,350 | 20,828,704 \l ............

* Value of, not xepresontod in 1850.

AGRICULTURAL IMPLEMENTS.

ProBABLY no exhibition of our national statistics is morc important or satisfactory, than the fore-
going tables showing the great increase and present extent of the constrazetion and employment of
agricultural implements and machinery.

The high price of labor hag stimulated mechanical invention. - In no other country are there so
many cheap and efficient implements and machines for facilitating the labors of the farm. In older
and richer countries we find more expensive machinery, but, as o general rule, it is too complicated and
cumbersome for our use.  'We have been thrown on our own resources, and have no reason to regret it.

Whatever augments the productive capacities of the soil, or increases the profits of labor and
capital employed on so large a scale, either in the first production or the subsequent handling of crops,
becomes a practical element in the general prosperity. The vast power resident in machinery, even
the more simple applications of the mechanical powers, with their modern perfection of detail, gives
this creative force, which may be increased almost beyond computation by the use of steam as a prime
mover.  Thus, every machine or tool which enables one farm-hand to do the work of two, cheapens
the product of his labor to every consumer, and relieves one in every two of the population from the
duty of providing subsistence, enabling him to engage in other pursuits, either laborious, literary, pro-
fossional or scientific, practically duplicating at the same time the active capital or the purchasing
power of the producer, thus enhancing the comfort of all and stimulating the common enterprise.

When the utility of labor-saving appliances in agriculture shall come to be fully apprehended, and
made generally available in the clearing, draining, and tilling of the soil; in the planting, irrigating,
cultivating and barvesting of crops, and in their speedy preparation for market, we may regard the
occurrence of famine, cither from deficiency of labor, as in time of war, or from the contingencies of
soil and climate, as practically impossible, Already has the use of improved implements, aided by
scientific and practical knowledge in all the processes of the farm, resulted—like the use of machinery
in other departments of industry—in such a diversification and increase of the forms of labor, and
such a cheapening of its products under ordinary circumstances, that we rarely hear of the unreasoning
and jealous violence of farm laborers, who in England, a geoneration since, wantonly destroyed all the
agricultural machinery of a neighborhood, even to the common drills, in the mistaken opinion that its



X | INTRODUCTION.

use was an infringement of their vights to labor. Tts palpable advantages has disarmed the traditionary
prejudice of the husbandman himself, who is fast becoming as progressive as his neighbor.  If bas
lilted much of the drudgery from the shoulders of the country-bred youth, who no longer loses his
clastic step and suppleness of limb in the moil of the farm, which he once instinctively shunned as
degrading, while he sought the lighter and more or less infellectual pursuits of the city. It has thus
tended fo elevate the pursuit of agriculture to its proper position in the social scale, as one of dignity
and indepmdence and not one of mere physical toil, to be shared in common with the brute.

It is in the United States especially, where vast areas of improvable and fertile lands invite the
labor of a sparse population, that agricultural machinery is capable of cffecting its greatest Lumnphb.
Tfar back in our colonial days the stream of emigration bore the young and adventurous of the Atlantic
settlements toward the richer bottoms and prairies of the west. A gradual deterioration of the fertility
of the soil of the older States from constant cropping, and the conscquent increased labor required
with the imperfect implements formerly in use, were sufficient to maintain the yearly exodus. Columns
of hardy laborers from Europe have annually sought our shores, and for the most part have as promptly
filed ofl'in the same direction in quest of cheap farms, or in the more alluring search for the precious
metals,  As a consequence, civilization smiles upon the shores of either ocean, and looks down from
the mountain summits which separate them. A prosperous and expanding agriculture, with most of
the arts which it demands and fosters, has been rapidly extended over a territory of enormous breadth
and fertility, which lacks only the labor of adequate cultivation to develope its vast resources in a wealth
of cereal production as yet scarcely imagined. The very causes, however, which have opened up this
territory to agriculture and the arts have produced and maintained a continued scarcity of labor, and
kept its wages at a permanently high price. It is this enormous area of farm lands, and this great
dearth of manual labor throughout the Union, that our inventors and mechanics have from an early
period been invited to supply with labor-saving contrivances.

Fortunately the people of this country have not been slow to adopt the most efficient substitutes
{or animal pover, and the inventive talent of the nation has found an ample and remunerating field for
its exercise in originating and perfecting instruments adapted to all the wants of the farmer and planter.
The great staple products of cotton, ghun, and hay, have especially demanded the substitution of

mechanical for muscular labor, and some of the happiest products of American skill have been the
result. '

P

Scarcely less valuable in the aggregate, however, are the numerous minor inventions whereby the
labors of the farm and the household have been saved. Implements of this kind make up a large
portion of the stock in trade of the makers and venders of agriculbural wares. This successful
application of the mechanics of agriculture has happily supplemcntud the rapid displacement. of a
large amount of rural labor called off by the war, manufactures, and the mines, and has itself in turn
been stimulated by the high prices of produce consequent upon increased demand both for home and
foreign consumption.

Evidence that this scarcity of labor in the United States has been a principal incitement to the
invention and manufacture of agricultural implements is found.in a late report of the Commissioner of
Patents, who states that “the most striking fact connecled with this class is the rapid increuse of
applications filed. Notwithstanding half a million of our agriculturists have been withdrawn from the
farm to engage in military service, still the number of applications for p‘ttents on agricultural imple-
ments, (exclusive of reapers, bee-hives, borse hay-forks, and horse hay-rakes,) has increased from three
hundred and fifty in 1861, to five hundred and two in 1863."* The number of patented inventions
belonging to the class of agriculture, previous to 1848, was 2,043, since which time the number has
been vastly augmented. In the United States, as in Europe, the principal improvements in agricul-
tural and borticultural implements have been made within the present century. As a branch of
nnumﬂtctluc this class of machinery has been Woudmfuﬁy extended within the last ten or fifteen

Py

# Introductory report of Gommxsslonm of Pntcnts for 1863, page 21.
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years, having received a great impetus from the exhibition in London in 1851—where our own pro-
gress in this respect created so much surprise among foreigners—and the several international fairs
which have taken place since that time.  Throughout IEurope and America, until a comparatively recent
date, the implements of the farm remained extremely rude, primitive, and inefficient in form. Atten-
tion appears to have been first strongly awakened to the value of mechanical aids in farming about the
period of the first introduction of agricultural socictics.

The Royal Society, cstablished in Ingland in 1660, encouraged improvements in agriculture.
But in the transactions of the Society for the Encouragement of Axts, Manufactures, and Commerce,
instituted in London in 1758, we trace a still more liberal promotion, and a general interest in agricul-
tural progress. These societies prepared the way for the establishment of purely agricultural associa-
tions. The first associated effort made in England to encourage agriculture by specific rewards was
in the premiums annually offered by the Socicty of Arts after the year 1758, for experiments in hus-
bandry, and for improved implements of the farm., The first agricultural socicty in Great Britain, the
Society of Improvers in Scotland, established in 1723, encouraged improvements in tillage, and in
farm implements, with such effeet that “more corn was grown yearly where corn never grew before
than a sixth of all that the kingdom used to produce at any previous time”*  About the same time
Jethro Tull introduced—along with his system of deep tillage and thorough pulverization of the soil—
the use of the horse-hoe, the drill, and other improved utensils, and Decame the greatest practical
improver of agriculture in the last century. e cven attempted an automatic threshing-muchine, and
incurred the usual charge of being a visionary innovator. The profit of drill husbandry was also
demonstrated by John Wymn Baker, of Kildare, in Treland, who in 1766 commenced a series of
experiments with a view ol systematizing agricultural knowledge by establishing fixed principles of
rural economy, and showed by actual experiment that the saving efleeted by the drill and horse-hoe
amounted in fifteen years to the fee-simple of all the tillage lands of the kingdom. Ile established as
a part of his project a manufactory of farm implements, and issued a catalogue of seventy different
machines and tools, all new to the agriculturist at that time.  Agriculbural machines were thenceforth
made with more regard to scientific principles.

The carliest agricultural associations in the United States were established in 1785, in South
Carolina and Pennsylvania  In the first-mentioned State, indeed, nearly a century before, the assembly
passed “an act for the better encouragement of the making of engines for the propagating the staples
of the colony,” which was followed by legislative encouragement to various individuals who tmproved
the machines for pounding and cleaning rtce. In 1784 the assembly enacted a vegular patent and
copyright law, giving to the authors of books and the inventors of useful machinery the exelusive
benefit of their productions for fourteen years. The Philadelphia Society for Promoting Agriculiure,
established in- Mareh, 1785, and after a period of inaction revived and incorporated in 1809, through
the excrtions of the Ilon. Richard Peters, awakened much attention to the subject of improved imple-
ments and machinery, by means of a judicious system of premiums, and of practical essays. In July,
1809, Mr. Pcters proposed to the socicty “a plan for establishing a manufactory of agricultural instru-
ments, and a warehouse and repositdry for receiving and vending them.” In that paper he states that
no manufactory of agricultural implements in general existed in the United States, although the demand
was prodigiously great. The proposed manufactory was to produce, under the patronage of the
society, every implement of husbandry, both common and extraordinary, in use at home or abroad, if
approved on trial; none to be sold without inspection and the stamp of the society’s agent. His plan
also embraced a collection of models in the manner of the Conservatory of Arts and Trades, established
at Paris a few years before. The Massachusetts Socicty for Promoting Agriculture, incorporated in
1792, labored successfully to promote like improvements. The first statistics of the national industry
collected in the following year embraced one small manufactory of hand-rakes, in Berkshire county,
Massachusetts, which made annually 1,100 rakes, valued at $1,870. The census of 1820 gave very

* “ Philps’ History of Progress in Great Britain,
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meagre information respecting this branch of production. Several small manunfactories of ploughs,

seythes, axces, shovels, hoes, &e., existed in different States, and one of patent steel pitchforks, in New
IIaven, Counceticut, turned out about $5,000 worth annually.  During the next thirty years the busi-
ness nereased more rapidly, the traditionary prejudices of farmers gradually giving way before the
established utility of labor-saving appliances in the cultivation of the vast domain of our national
agricvlture.  The form and finish of ordinary farm tools were much improved, and a few grand inven-
tions were brovght forward.  In 1833 rice was successfully threshed out in the southern States by
animal and steam power.  The harvesting of grain by machinery, which had been several times cssayed
at an carlier period, was the same ycar attempted at Cincinnati, where the late Obed Hussey cradled
whent as {ast as eight persons could bind it.

State and county agricultural societies were, during the same time, organized in nearly every section
of the Union where they did net already coxist.  The system of annual fairs and exhibitions of farm
products and machinery instituted by them, and encouraged by public awards of premiums, powerfully
stimulated invention, and made our farmers familiar with the best forms of agricultural implements in
use at home or abroad.  OFf like influence, but wider scope, was the American Institute in New York,
which has made its influcnce felt in every department of indusiry.

The exhibition of the industry of all nations held in London in the year 1851 excrted a vast
influence upon the progress of ideas on ihe subject of mechanical agriculture, as it did upon all other
brapehes of art. The contrasts there presented between the highest results of modern skill and
ingenuity exercised upon the implements of husbandry, and the rude models of the plough and other
tools to be seen in tho Indian department, little improved since the days of the Ilebrew prophets,
forcibly illustrated the agency of the mechanic and the engineer in the art of subduing nature to the
will and ®ervice of mankind.

Although the number of implements of each kind exhibited by the United States on that occasion
was small, the variety shown was considerable. The gencral excellence of American ploughs, reapers,
churns, scythes, axes, forks and other implements, was acknowledged by the public admission of
disinterested judges from all parts of the world, and the particular merits of many by the medals
awarded, and by the number of orders reccived at the time by the manufacturers. The triumph of
the American reapers marked a new era in agriculture, and gave a strong impulse to the inveulive
genius of Ewrope and America. The cemulation awakened among m‘umﬁctulclb by the Loundon
C\hlblthn was still further stimulated by the Crystal Palace exhibition, which tool place in New York
in 1853~'4, when more than one hundred American manufacturers competed for honorable distinetion
in this department of mechanics.

The influcnce of these exhibitions of the collective ingenuity of the world upon our own country-
meu, i furaishing our mechanics with a standard of comparison by which to measurc their own
contributions to the world’s progress with the most improved implements of the civilized world, and
our agricultarists—already familiar with American instruments through our State and local fairs—with
a view of the appliances of agriculturc in other lands, can scarcely be.overrated.

Some of the results are to be seen in the tables before us.

Credit is also due to the United States Agricultural Socicty for instituting a great national field
trial of reapers, mowers, and other implements, held at Syracuse, New York, in 1857, for the purpose
of testing practically the relative merits of different machines and rewarding special excellence.

T h(, magnitude of the interests involved in the successful production of a new labor-saving imple-
ment for hu:abandx y should alone prove a sufficient spur to inventors and manufacturers. A slight
improvement in straw-cutters has enabled its inventor in a western tour of cight months with a model
to rcalize forty thousand dollars. Another has been known to sell a machine to thresh and clean grain,
alter {ifteen months use, for sixty thousand dollars. The McCormick reaper is believed to have yiclded
its inventor annually a princcly income. A single manufacturer has paid the legal representatives of a

+
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patentec $117,000 in a single year for the use of a patent-right on an agricultural machine which others
were making at the same time by contract with the owner.

From an article upon agricultural implements, published in the annual report of the Department
of Agriculture, by the Hon, M. L. Dunlap, of Illinois, we are pleased to see that invention in this
branch has not been stationary during the war.  Among the principal competitors for public favor in
prairie farming, to which his remarks chielly relate, are the rotary spader with horse-power, which
promises to be more cffective than the steam-plough with traction engines, the latter having thus far
proved a failure in moist or cultivated soils; the stecl-clipper plough, with polished cast-steel mold-bourd;
the two-horse cultivator or plongh; the iron roller; the hand sowing-machine; reaping and mowing-
machines, separate or uncombined; the sulky, wire-tooth horse hay-rake; the horse hay-{ork or patent
pitchforls; the horse-power thresher with straw-carrier and bagging apparatus attached ; the drain-
plough; the portable farm mill and the sorghum mill.  But the statistics of the eighth census will
measure the public appreciation of these and other new productions of American skill, and their
influence upon the rural economy of the nation.

The cash value of farms under actual cultivation in the United States in 1850 was $8,271,575,420.
Their value had risen in 1860 to $6,645,045,007, an increase of 103 per cent. in ten years. 'The
amount of capital invested in implements and wachinery for their cultivation in 1860 was $2406,118,141,
having in ten years increased $94.530,508, or more than sixty-throe per cent.  Thus, the fixed capital
of the agriculturists in farms, and in farm tools and machinery, both increased in a ratio much more
accelerated than that of the population, which during the same time augmoented at the rate of only
thirty-five and one half per centum. If we suppose the rural population to have increased in the same
proportion with the whole, and the productivencss of the soil to have remained unchanged, we shall
perceive that an immense increment of productive force accrued to the nation within ten years in the
mechanical appliances of agriculture alone. Taking the aggregate number of acres of improved lands
in the United States to be, in round numbers, one hundred and sixty-three millions, as shown hy the
returns, it would thus appear that the average value of farm implements and machinery for cach farmn
of onc hundred acres is only about %150, which is probably less than one third the sum that could be
so invested with profif, ab least in the older settled States. The greatest deficiency in this vespect is
found in New England, where it is only 81 34 per acre, probably due to the ruggedness of the country.
In the middle States the value of machinery employed is $2 07 per acre; in the western States S1 56,
and in the southern $1 48 per acre. Notwithstanding the cvideunce, therefore, of an improvement in
the quantity and quality of implements, and inferentially of a better system of farming, there is mani-
festly room for further improvements in this respeet, and ample encouragement to our agricultural
machinists to supply the growing demand.

The production of labor-saving machinery, as will be shown by the tables of manufactures, was
still going on to the amount of $17,487,960 in 1860, which was likewise an increase of ncarly 156
per cent. over the value made in 1850, when it reached the sum of $5,842,611. This was exclusive
of all articles made on the farm, which was formeyly considerable, but is yearly decreasing as regular
manufactories and depots for the sale of farm implements are multiplied, and their cost diminished. It
also excludes cotton-gins, seythes, hoes, shovels, spades, forks, and some other articles of hardware,
wagons, carts, and wheelbarrows, the value of which amounted to $11,796,941, and might appropriately
be added to the above table.

Of the total product in 1860, nearly two millions in value was made in New Ingland, being an
increase of about sixteen per cent. upon the returns of 1850.

The middle States increased their production from less than two and a quarter to u pward of five
and three-quarter millions, or 134.2 per cent. The great States of New York and Peuonsylvania
returned, the one 833, and the other 260 establishments devoted to this branch of manufacture, and
the increase in their product was 172.7 and 85.5 per cent, respectively, over the business of 1850.

.
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In. the western States the increase was most extraordinary, the value having augmented from
$1,923,927 1o $8,707,194, or 852.5 per cent. Their total production was nearly one-halt that of the
whele Union.  Its increase alone was nearly thirty-nine per cent. of the whole, and nearly equalled
the total manufacture of the United States in 1850. The States of Ohio and 1llinois, together, manu-
factured to a greater amount than any other two States in the Union, the value amounting in the lormer
to $2,%20,626, and in the latter to $2,379,362, and the increase to 405.5 and 212.2 per cent., respeci-
ively. Towa increased its manufactare 1,208.6 and Kentucky 755.4 per cent. over the product of 1850.

In the southern States the aggregate was but little over one million, and the rate of increase
nearly thirty per cent. Virginia was the largest manufacturer, but in several there was a falling off
from the product of 1850, after excluding cotton-gins, &c., as before mentioned.

The largest amount manufactured in any one county in 1860 was in Stark county, Ohio, in which
fifteen establishments produced $900,480, the larger part of which consisted of mowers and reapers.
and of threshing-machines and separators, in each of which three factories were employed. The next
largest county production in this branch was in Cook county, Illinois, which made to the value of
$529,000, chiefly in the city of Chicago. Of that sum, $414,000 was the value of 4,131 reapers and
mowers made by a single establishment, the largest in the country. Rensselaer and Cayuga countics
in New York, cach produced upward of $400,000 worth of agricultural implements, and a single firm
in Canton, Stark county, Ohio, made reapers, mowers, and threshers to the value of $399,000.

From the New Lngland States there is a considerable exportation of agricultural implements to
the British provinces, the southern States, and other parts of the world.

That the large rates of increase in this branch indicated by the foregoing figures are not due
simply to the increase of population, is shown by the fact that in Illinois, whose rate of increase with
so large a- population is without a parallel, the increase in value of agricultural implements manu-
factured in 1860, as compared with 1850, was 212 per cent., while the increase of population during
the same period was only 101 per cent. In Ohio the population increased only 18.14 per cent., while
its production of agricultural implements was augmented 417.6 per cent. ‘

We subjoin a summary of the progress of invention in relation to a few of the more important
instruments of this class, having given in the preliminary report an account of the progress in
threshing implements.

Tur proveE—Could the history of this machine, the type and pioneer of all other implements of
husbandry, be traced from its origin, it would probably be found. that few agricultural utensils have
undergone greater modifications, or been more slowly improved than the plough. Originally, nothing
more than the rude branch of a tree, with its cleft and curved end sharpened to seratch a furrow for
the seed, possibly, as suggested by the ingenious Tull, in imitation of the tillage effected by swine, the
instrument appears at this time to have been brought as nearly to perfection as it is possible to attain.
The primitive plough, a “mere wedge with a short beam and crooked handle,” became in time fitted
with a,movable share of wood, stone, copper, or iron, wrought to suitable shape, as we find it in the
hands of our Saxon ancestors. To this a rude wooden mould-board to turn the furrow was afterward.
added, and with various improvements in shape, continued in use until near the present time.

What was. its form or efficiency in the days when Elisha was summoned from ploughing with
twelve yoke of oxen, to assume the mantle and functions of the Hebrew prophet, may not be quite
apparent, but the plough was certainly hundreds of years in reaching the imperféct state above described,
and was several hundred more in approximating its present improved condition. In the middle of the
lagt century the ploughs of southern Europe had been little improved, and were still destitute of a
coulter, as in the old Roman plough of the days of Virgil and Columella. It has received few modifica-
tions there. down to this time. Iven in England, at that period, the plough was an exceedingly rude
and cumbersome affair compared with the, best now in use.. It was-no uncommon thing in parts of the
island thirty years.ago to see from three to five horses in light soils, and in heavy ones sometimes, as
many as seven %ttached to a plough, which tulned about three-quarters of an acre per diem. The old
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Scotch plough was still worse, and in Scotland, where agricultural machinery is now most perfect, no
instance was known of ploughing with less than four horses. The usual namber was six horses, or
four horses and two oxen, and sometimes as many as ten or fiwelve were yoked to it, each requiring a
driver. William Dawson, soon after 1760, introduced the custom of ploughing with two horses abreast
with lines.*

Althouglr the swing-plough is believed to have been the earliest used in Great Britain, one and
two wheel ploughs—Ilong used on the continent—were most in favor. Turn-wrest ploughs, drill, drain,
and trenching plonghs, and others adapted to different uses, were employed in considerable variety,

A capital improvement in the plough was the invention of the iron mould-board and landside. An
approach to this was made by Joseph Foljambre, of Rotherham, England, who i 1720 took out the
first patent of the kind recorded. It was for a mould-board and landside of wood sheathed with irown
lates, the share and coulter being made of wrought iron with steel edges.  One of these patent or
Rotherham ploughs—as all similar ones were called for many years—was imported and nsed for some
time with much satisfaction by General Washington, but, becoming worn, our ploughwrights were
unable to repair it. The ploughs used in New England early in this cenbury, and more recently in the
south, were of similar construction  About the year 1740 James Small, of Berwickshire, in Scotland,
first introduced the cast-iron mould-board, still using wrought-iron shares. During fifty years he con-
tinued to manufacture and improve the Scotch swing-plough, which, since made wholly of iron, haslong
been regarded as the best in use in England. In 1785 Robert Ransome, of Ipswich, introduced cost-
iron shares, and about 1803 made improvements still in use, by making the cutting edges of chilled
iron harder than steel, by casting them in moulds upon bars of cold iron.  The making of the first iron
plough has been attributed to William Allam, a farmer of Lanarkshire, in Scotland, in 1804, but an iron
plough was presented to the Society of Arts in London as carly as 1778, by a Mr. Brand.  The cast-iron
plough was introduced soon after. Like most other improvements in rustic machinery, the ivon ploughs,
though doing much superior work at less than half the expense of the clumsy wooden plough of that
date, came tardily into use. It is said that Sir Robert Peel, in 1885, having presented a farmers’ club
with two iron ploughs of the best construction, found on his next visit the old ploughs with wooden
mould-boards again at work; “Sir,” said a member, “we tried the iron, and be all of one mind, ¢that they
made the weeds grow.t A similar prejudice opposed the introduction of the first cast-iron plough in
America, patented in 1797 by Charles Newbold, of New Jersey, who, afler spending, as he alleges,
$30,000 in trying to get it into use, abandoned the attempt, the farmers declaring that iron ploughs
poisoned the soil and prevented the growth of erops.

The plough has received many improvements at the hands of Americans, and has become an article
of frequent exportation, while even in Great Britain the ploughs now used are generally made after
American models, The year 1617 is mentioned by an early annalist as the “remarkable period of the
first introduction of the labor of the plough” in Virginia. In 1625 we find the Duteh colony on the
Hudson supplied with “all sorts of seeds, ploughs, and agricultural implements,” to which in 1662 was
added a first-class wheel-plough, with its pulleys, &e., at o cost of sixty florins. In 1637 the colony of
Mussachusetts contained bub thirty ploughs, and Connecticut probably less than one-third the number.
Nevertheless, the same year a resident of Salem was promised an addition of twenty acres fo his
original grant if he would “set up ploughing” We involuntarily think of the steam-plough when we
read that another citizen of that town in the following year was allowed more land because he had
“not sutlicient ground to maintain a plough” on his farm of 300 acres. Owing to the scarcity of
mechanical labor, most of the ploughs and other farm utensils were for a long time made on the farn,
with the aid of the nearest smith. The casting of plough-irons was done at nearly every small foundry.
Their make was, of course, clumsy and inefficient: Among the kinds still rememnbered by many was
the Cary plough, with clumsy wrought-iron share, wooden landside and standard, and wooden mould-board
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plated over with sheet-iron or tin, and with short upright handles, requiring a strong man to guide it.
The bar-share plongh was another form still remembered by many for its rudely fitted wooden mould-
board and coulter, and immense friction from the rough iron bar which formed the landside. The
Bull-plough was similar in form, but without a coulter. Even the shovel-plough, not unlike the rude
instrument still used by the Chinese, may be remembered by some, and was in common use in the
cotton States a few years since.  As carly as 1765 the London Society of Arts awarded a gold medal
to Benjamin Gale, of Killingworth, Connecticut, for a drill-plough, the invention of which was claimed
by Benoni Hilliard, of the same place. The first patent taken out after the organization of the United
States Patent Office was in June, 1797, by Charles Newbold, of Burlington, New Jersey, {or the cast-
iron plough already mentioned, which combined the mounld-board, share and landside, all in one casting.
He afterwards substituted wrought-iron shares, objections having been made to the cast iron probably
beecause not chill-hardened. e did not succeed in getting them into permanent favor, although cast-
iron ploughs weve advertised for sale in New Yaork in the year 1800, by Peter J. Curtenius, a large iron
founder of the city. Newbold was paid one thousand dolars by David Peacock, a fellow-townsman,
who, in April, 1807, patented a modification of the iron plough, having the mould-board and landside
cast separate, with a wrought-ivon steel-edged share attached.

As early as 1798 Mr. Jefferson also exercised his mechanical tastes in improving the mould-board
of ploughs, which he afterwards adapted to an improved plough sent him by the Agricultural Society of
the Department of the Seine, in France. Iis son-in-law, Mr. Randolpl, whom Mr, Jefferson thought
probably the best farmer in Virginia, invented a side-hill plough, adapted for the hilly regions of that
State, and designed to turn horizontally, in the same direction, the sides of steep hills, which, in northern
Europe, was effected by a shifting mould-board, constituting the variety called turn-wrest ploughs.
Colonel Randolph’s plough was made with two wings welded to the same bar, with their planes at right
angles to each other, so that by turning the bar, adjusted as an axis, either wing could be laid flat on
the ground, while the other, standing vertically, served as a mould-board. Mr. Jefferson advocated an
adherence to scientific principles in the construction of the plough. Perhaps the first attempt to carry
out these suggestions was made by Robert Smith, of Pennsylvania, who, in May, 1800, took out the
first patent for the mould-board alone of a plough. It was of cast iron, and of improved form, the prin-
ciples of which were published by him. In July, 1814, Jethro Wood, of Scipio, New York, was grantcd
a patent for a cast-iron plough having the mould-plate, share, and landside cast in three parts. The
mould-plate combined the mechanieal principles of the wedge and screw in raising and iuverting the
furrow-slice. It became the foundation of many patented improvements of later date, and of a haml-
some competence to the inventor, who, in 1819, received a second patent, which was 1enewcd by act of
Congress in 1832. '

A series of improvements in the cast-iron 1)10110'hb was commenced about 1810 by Josiah Ducher,
of New York, which were patented in 1822. BSome of them are still retained in use. Two improve-
ments in the cast-iron plough, designed to make it casier of draught, were covered by letters patent
issued in April, 1821,t0 A. L. & I‘ A. Stevens, of Hoboken, New Jer, sey. One of these was for
hardening the cutting-edges and parts exposed to wear by cold-chilling them. Tour other patents
on the cast-iron plough were granted the same year. Much credit is also due to Joel Nourse, of Massa-
chusetts, and his partners, for improving and perfecting the cast-iron plough, which was comparatively a
rude instrument; in limited demand, as late as 1836, when they commenced the manufacture of agricul-
tural implements at Worcester. The sale of twenty thousand ploughs in a single year Ly this firm,
within twenty years after they commenced business, indicated the increased demand for ploughs, which
they were able to supply, of one hundred and fifty different forms and sizes. Amoung these were
subsoil ploughs adapted to teams of from one to six horses, the first implement of that kind in the United
States having been imported by them in 1840 from Scotland, and subsequently improved by making it
move simple, light, and cheap in construction, American hill-side ploughs are now exported to Great
Britain. The number of patents granted for ploughs previous to 1830 was 124, and up to 1848 had
reached between three and four hondred.
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A distinctive feature in American ploughs is their great simplicity, lightness of draught; neatness,
and cheapness, which is often in striking contrast with those of foreign make. This economy of power
attracted attention to two ploughs sent, in 1815, to Robert Barclay, of Bury Hill, near Dorking, in LEng-
land, by Judge Peters, president of the Philadelphia Society of Agriculture, the seal of which society, by
the way, bears as a device a representation of the plough of the date of 1785. The ploughs referred to
were made by order of Mr. Peters, to eombine the best principles and forms of American ploughs, and
when tested in August of that year against the best English ploughs, were found to do the work quite
as well and as easily with two horses as the other did with four. American plonghs obtained favor
with English famers for substantially the smnce characteristics, namely, “extraordinary cheapness
and lightness of draught,” at the trial of ploughs at Hounslow during the great exhibition in 1851.

In the carly part of this century the manufactorics of ploughs in the United Btates were few and
small in size. It has since become an important branch of the agricultural implement business.
Ploughs were made and exported in considerable quantity at Inficld, Connecticut, previous to 1819.
One of the largest establishments in this or any country, devoted chiefly to plough-making, ‘vas estab-
lished in Pittsburg, Pennsylvania, in 1829. In 1836 it made by steam-power one hundred ploughs daily,
of patterns adapted largely for the lower Mississippi, and cotton and praivic lands of the south and west.
The iron-centre plough, and hill-side revolving beam-plough, were among the valuable modifications
originated by the concern which now males also the stecl-ploughs so valued in prairie farming.  Another
steam-plough factory in Pittsburg made in 1886 about 4,000 ploughs annually, including wood and cast-
iron ploughs, and a great variety of other kinds. These two factories, together, made 84,000 ploughs
yearly, of the value of $174,000. Therc are several other extensive and numerous smaller manufactories
throughout the country, particularly in the western States, in which plough-making is carried on as a
specialty, It forms, however, a branch of the general manufacture of agricultural implements. In
the best conducted of these, machinery is extensively cmployed, and such o division of labor as to
secure great speed and perfection of workmanship, as well as a great reduction of the cost.  For each
size and pattern of plough, the several parts subject to wear arc made all alike, so as to fit any plough of
that class, and allow it to be readily replaced without the aid of the plough-right. Sulky-ploughs, with a
seat for the driver, and gang-ploughs, cutting several furrows at a time, have been introduced, but have
not proved generally satisfactory. Rolling or wheel coulters have, in many cases, taken the place of the
old standing coulter. Many ploughs now have a hoek attached for turning the weeds under the furrow,
an important improvement for prairie farms, where weeds, like other vegetation, are luxuriant.

Several attempts were made in 1858, and the following years to introduce steam-ploughs, for which
the Illinois Central Railroad Company offered a premivm of $3,000. They have been employed with
success for several years in Grreat Britain. English steam-ploughs are operated by stationary engines
placed at one side of the ficld, and draw the plough from one side to the other by means of wire-chains.
At other seasons the engines are used in driving threshing-machines and performing other farm labor,
Our inventors have employed traction engines of several tons weight, which on hard ground worked
satisfactorily, but on cultivated or moist soil were found to bury themselves inextricably in the ground.
They appear to have been abandoned for the present.

A more recent machine, which promises to be a valuable one, is the rotary-spader, which, with
the power of four horses, spades the ground eight inches decp and three feet wide, at the rate of five
or six acres a day. Itis rather too costly for small farms, but on large ones may prove valuable, and
in time may be adapted to steam-power. .

Many improvements have been made in implements for cultivating corn and other hoed erops,
among which the horse-hoe or cultivator is exceedingly popular, and in corn-growing districts has
nearly supplied the loss of manual labor by the war. The importance of frequently stirring the soil
is becoming better understood, and in our dry climate the clfects of severe drought may be almest
entirely obviated by the use of the cultivator on rich, well-prepared lands. ‘
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MOWERS AND REAPERS.

These implements, maling so large an item in the manufacture, deserve a brief notice. The
great breadth of land devobed to grain in the western country has rendered mechanical appliances
for gathering the crop altogether indispensable to the farmer. But contrivances for that purpose have
long been in use. Pliny the elder, in the first century of our era, gives us the earliest description of
such an instrument in use among the Gauls. It was a large van, or cart, driven through the standing
corn by an ox yoked with his head to the machine, which was fitted with projecting teeth upon its
cdge for tearing off the heads, which dropped into the van. It is supposed to have been in use for
several cenburies. L .

The earliest proposal in Great Britain for an implement for harvesting grain was made by the
Society of Axts in 1780, when it offered its gold medal for a machine to answer the purpose of mow-
ing or reaping grain, simplicity and cheapnessin the construction to be considered as the principal part
of its merit. - The premium was continued for several years. William Pitt, of Pendeford, soon after
invented a reaping-machine, suggested by the description of Pliny and Palladius, and described in
Young’s' Annals of Agriculture for 1787. A second attempt was made in Lincolnshire, in 1793, by
another person, whose name does not appear. In November of that year, two men named Cartwright,
cach tivented a machine for mowing and reaping. In 1799 the first English patent was taken out by
Joseph Boyce for a reaping-machine, acting on the principle of the common scythe. In the following
year, Robert Mears, of Somersetshire, was granted a patent for a reaping-machine propelled on wheels,
but worked by hand,  In June, 1805, Thomas J. Plucknett, of Kent, received a patent for a reaper
having the cutting apparatus suspended beneath and in front of the axle, and the power behind. e
took ottt a second patent in 1807. Mr. Gladstone, of Castle Douglas, in 1806 invented a machine with
horizontal gathering-wheel, and the next year Mr. Salmon, in Bedfordshire, brought forward a plan for
raking the corn off a platform by means of a vertically-working rake driven by a large crank in the
rear of the machine. Messrs. Kerr, of Edinburgh,in 1811 introduced the “conical drum,” and in 1815
BMr. Scott employed rakes with a cylindrical drum, and projecting teeth, &c. In 1822, Mr. Ogle, of
Alnwich, invented the large reel or rake for lashing the uncut grain towards the knife, as is now done
in some English and American reapers. Some others were brought forward previous to 1826, in
which year the Rev. Patrick Bell, of Scotland, produced the oldest machine now known to be in usc,
having a revolving apron or endless web for gathering, accompanied by Ogle’s reel in front, which
attracted little attention, however, until after the London exhibition in 1851, when he adopted
McCormick’s cutting apparatus; since which it has been used to some extent. From the closing
of the fair in 1851, 10 the cnd of 1852, no less than twenty-eight patents were registered in
Tingland for inventions relating wholly or in part to reaping and mowing machines. Pateuts
had been' previously granted for this class of machines in Russia in 1831, in Austria in 1839,
and in Australia in 1845, The last mentioned, introduced at Adelaide, South Australia, by Mr. Ridley,
reaped, threshed, and winnowed: all at the same time, at the rvate of an acre per hour; but its descrip-
tion conforms very mearly to one patented by D. A. Church, of Friendship, New York, in 1841.
Whether from intricacy of construction, or other inherent defect, or, as seems more probable, from
indifference on:the part of the publie, none of these instruments came into permanent use, although
thicy provoked the opposition of agriculiural laborers.

The first American patent for cutting grain was issued in May, 1803, to Richard French and J.
T, Hawking, of Now Jersey.- - Their machine was propelled on three wheels, one of which extended
into the grain. Samuel Adams, of the same State, followed in 1805; J. Comfort, of Bucks county,
Pennsylvania, and William P. Claiborne, of King William county, Virginia, in 1811; Peter Gaillard, of
Lancaster, Pennsylvania, in 1812, and Peter Baker, of Long Island, New York, in 1814, The next
was the machine .of Jer. Bailey, of Chester county, Pennsylvania, patented in February, 1822, which
was a rotary mowing-machine, having six scythes attached to a shaft. Four other patents were regis-
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tered previous to 1828, when Samuel Lane, of Hallowell, Maine, patented a machine for cufting,

gathering, and threshing grain all at one operation. It does not appear, however, to have been
successful. Only one other machine, that of William Manning, of Plainfield, New Jersey, registered
in 1831, and having several points of resemblance fo some now in use, was patented previous to that
of Obed Hussey, of Cincinnati, Ohio, in December, 1833. Tlm first public trial with this instrument
was . made before the Iamilton County Agricultural Society, near Carthage, July 2, of that year.
During the next it was introduced into Ilhm)ls and New York; in 1835 into Missouri; in 1837 into
Pennsylvania; and in 1838 the inventor established his manufactory at Baltimore. In June, 1834,
Cyrus . McCormick, of Rockbridge county, Virginia, reccived his first patent for cutling grain of all
kinds, by machinery, which was worked in 1831, improved since, proving a source of large profit to the
proprietor, as well as a great boon to this country and foreign lands.  From that time to the present
nearly every year has produced one or more modifications of harvesting-machinery, among which may
be mentioned that of Moore & Haskell, of Michigan, patented in June, 1886, which cuts, threshes, and
winnows grain at the same fime. TFrom the date of this patent to the issue of MeCormick’s seeond
patent, in 1845, fifteen other machines were registered, including that of W. F. Ketchum, of New
Yorlk, in 1844, which has since obtained a high reputation. - Since 1851, the new machines brought
forward have been numerous. In June, 1852, twelve different reaping-machines and several mowers
were entered for trial before the Ohio State Board as contestants for the premium, all of them—
including McCormick’s and I:Iusqcy’s———po%scssinof ncarly equal merits.

The United States Agricultural Society, in 1857, instituted an claboratie trial of reapers, mowers,
and implements, which took place ab Syracuse, New York, in July of thal year, when fifteen mowing-
machines, nine reapers, and fourteen combined mowing and reaping machines were enfered,  Medals
and diplomas were awarded to several.  Among those entered were Pell’s, Manny’s, Haines's (Hlinois
IHarvester,) W. A, Woods’s, (J. II. Manny's improved,) Seymour & Morgan’s, Burrall's, Warder, Brokaw &
Childs’s, Atking’s, (automaton sclf-raker,) Moore & Pateh’s, and C. 1[ MeCormicel’s, for reaping alone.
Mowing-machines were cntered by several of the same inventors, and also by lIcnth, Kotchum, Ball,
Aultman & Miller, Hallenbeck, Kirby, Hovey, Allen, and Newcomb, and combined machines by some
of the same parties, and by A. H. Caryl, Obed Hussey, J. H. Wright, and Diectz and Dunham,

The whole number of harvesting-machines produced in England and the United States:up to that
time amounted to 160 different kinds, about 100 of which were American; and in October, 1854, if
had reached about 200. : |

The progress of ideas, or the (]1ﬁ'uent chzmnels in which they have run in 1c‘rrfu'd to the mode of
action of the cutters of reaping-machines, has been shown by Bennett Wooderoft, esq., of LIngland, in
a patent office publication containing illustrations of sixty-nine examples of reapers, including nine
American machines. In thirty-one of the number the motion of the knives was rectilincar, and in
thirty-three it was circular, while in five the knives were moved by hand. Previous to the introdue-
tion of American reapers, the tendency in England was toward a circular action of the cutters; since
that time reciprocating motion has been more employed.  Although reeiprocating and rectilinear
motion was used by Salmon, in 1807, only two of the English machines introduced previous to 1862,
viz: Ogle’s and Bell’s, were examples of that kind of motion, and three American, namely, Manning’s,
Hussey's, and McCormick’s, while there were twenty-one of the other kind.  Of later examples there
were seventeen with reciprocating motion, to eleven with circular. : s

Diversities have also existed as to the mode of gearing the horse. Pitt's, Boyce's, Plucknett’s,
and Gladstone’s machines were drawn behind the horses; Salmon’s, Kerr's, Harke’s, and other .early
Linglish machines, were pushed before the horses, after the manner of the Romans and Gauls. In
America both plans have been used; hut since 1833 they have usually been placed behind the horses.
By recently proposed improvements, horse-power harvesting-machines with four horses will cut twenty.
acres of grain in a day, at a net cost—including cight dollars for the use of the machine, a driver, two
binders, and two hands to shock up—of nincty cents an acre, which havvested by hand would cost
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$1 90 per acre. The binding is now done with wire on the large grain-tields of the west, and
a machine has lately been invented for performing that part of the labor. There can be little doubt
that we shall soon have machines that will cut, gather, and bind up the grain at one operation.
American reaping and mowing machines have now been introduced into every civilized country. Their
usefulness has been universally acknowledged. In our own land, where labor is so high, and the season
so short, they are indispensable. In many sections the labors of sowing and planting the spring crops
are quickly followed by haying and harvesting. Corn, beans, potatoes, and other crops require the use
of the hoe and cultivator. Summer fallows, for wheat claim attention at this time; and no sooner is
the labor of harvesting over, than the American farmer is under the necessity of sowing his winter
wheat, which in the northern and western States is sown from one to two months earlier than in
LEngland. ‘ :

The nature of our climate, the character of our crops, the scarcity of labor, and the extent of our
agricultural operations, all conspire to increase the introduction and use of these and all other imple~
ments and machines that will expedite the labors of the farm.

1t is difficult to conceive that American agriculture could have attained its present condition had the
invention of reaping and mowing wachines been delayed thirty years. The extent to which they
are already used is enormous.

The editor of the Genesee Farmer, Rochoster, N. Y, has collected directly from the manufac-
turers the following statistics of the number of reaping and mowing machines made by a few of the
leading firms engaged in this impoertant branch subsequent to the returns of the census in 1860.

C. Aultman & Co., Canton, Ohio, made last year (1863) 8,100 “Buckeye” mowing and reaping
machines, and this year (1864) 6,000 of the same machines.

Bomberger, Wight & Co.,, of Dayton, Ohio, have made 1,250 *“Ohio Chief” reapers; and Rufus
Dutton, who formerly manufactured the same machine, has made 3,156, making 4,306 in all.

Of the “Manny” reaping and mowing machine there have been manufactured in the State of Illi-
nois, up to 1863, about forty thousand. In 1864 there have been made of the same machines in
Rockford, Illinois, 10,500.

Messrs. Adriance, Platt & Co, of Poughkeepsie, New Yorlk, have also made 2,500 “Mzmny
machines for the New England States. The same parties have also manufactured 1,100 “ Buckeye ”
machines for the New LEngland States, New Jersey, &ec.

S. M. Oshorne & Co., of Auburn, New York, have made 15,000 of “Kirby’s” mower and reaper.
The Buffalo Agricultural Machine Works have also made 7,000, and other parties have made 5,000,
malding 27,000 of these machines that have been manufactured in the United States.

Messrs. Seymour, Morgan & Allen, of Brockport, New York, have made 7,200 of their “New
Yorker” and other machines. Messrs. Warder & Childs, of Springfield, Ohio, also mwnufwcture the
same machine, and have made about 9,000.

The Messrs. McCormick Brothers have manufactured at their establishment in Chicago over
55,000 of their celebrated reaper-—6000 in 1864.

The establishment of Mr. R. T.. Howard, of Buffalo, New Yorls, has manufactured 20,000 of the
“Kelchum” mowing-machines, and 5,000 reapers and mowers combined, and 38,500 of the “Howard
harvesters.” -

Ir. Walter A. Wood, of Hoosick Falls, New York, has made over 80,000 reaping and mowing
machines. In 1858 Mr. Wood sent an agent to England with fifty; the next year he sent two hun-
dred and fifty machines, and since then his sales in great Britain and on .the continent of Europe have
averaged over 1,000 per annum.

It thus appears that the manufacturers we have named have made two hundred and fourteen
thousand and ninety-four mowers and reapers. :

We present these facts, obtained directly from the manufacturers, that our readers may form some
idea of the magnitude of the reaper and mower business.  There are other machines mamifactured of
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which we have not ascertained the number, but we may safcly conclude that there have been two hun-
. dred and fifty thousand reaping and mowing machines manufactured and in use in the United States;
the importance of which may be estimated, whcn it 18 considered that a common reaper will cut from
ten to twelve acres in a day of twelve hours, and a mower eight to ten acres in the same time.

Another valuable implement for ’IdClht‘ltlnﬂ' harvesting operations is the hay- unlomhng fork, with
which, by the aid of a horse, a load of hay can be elevmtod to the stack or mow in a few minutes.
Several varieties of these useful little machines are manufactured, and tens of thousands are already in
successful use.

The wooden revolving hay-rake, (invented by Moscs Pennock, of Pennsy]v'mm in 1824, and now
well known in all parts of the country,) also greatly lessens the labor of haying. Tine steel-toothed
rakes leave less hay on the ground, but for general use on American farms this wooden revolving hay-
rake is one of the most simple, usclul, and eflicient machines yet invented.  On large farms, tho sulky
wire-tooth rake is fast superseding all others. They throw the windrow into heaps or bundles of
eighty or one hundred pounds each, ready for cocking or loading. A boy and horse ean thus rake and
bunch twenty acres a day. The hay-fork, or patent pitch-forl, is another recent improvement of value,

For THRESIING AND CLEANING GRAIN, we have machines which are confessedly unsurpassed. In
our preliminary report we gave an outline of the progress of invention in this class of implements,

Nearly all threshing-machines now in use have an apparatus for separating the grain from the
straw and chafl; and carrying the straw up on to the stack. This simple apparatus is now so common
that it attracts no notice, except from the English or continental visitor, to whom it is a novelty., Many
machines have also an apparatus for bagging the grain when clean.

The English threshing-machines, especially those drawn by steam, have a much more finished
appearance, but for simplicity and efficiency they are in no way superior to those of Amorican manu-
facture. In fact, wherever the American threshing-machines have come into direct competition with
those of British and European construction, the American machines have proved superior.

SCYTHES.

Although the genius of modern improvement promiscs ere long to rob haymaking of onc element
of the picturesque, it has not yet wholly succeeded in banishing the hand-scythe and mower from
modern scenery. Tedious and laborious as its use appears, compared with that of the mowing-machine,
it is wonderfully effective in comparison with the rude practice of the Mexican of our day, who cuts
his grain and hay by handfulls with a common knife. It may not be generally known that the most
valuable improvement made upon this implement for centuries was by one of the first iron-workers of
Massachusetts, more than two hundred years ago, in the very infancy of the colony, In the year 1646
the general assembly of that province granted to Joseph Jenckes, of Lynn, a native of Hammersmith,
in Kngland, and connected with the first iron-works in that colony, the exclusive privilege for fourteen
years “to make experience of his abillityes and inventions for making,” among other things, of “mills
for the making of sithes and other edge-tooles.” Tlis patent “for ye more speedy cutting of grasse”
was renewed for seven years in May, 1655. The improvement consisted in making the blade longer
and thinner, and in strengthening it at the same time, by welding a square bar of iron to the back, as
in the modern scythe, thus materially improving upon the old English seythe then in use, which was
short, thick, and heavy, like a bush-gcythe.*

The introduction of the seythe and axe manufacture into Massachusctts, Oonncctlcuf and Rhode
Island, is to be in a great measure ascribed to ITugh Orr, a Scotchman by birth, who came to Massa-
chusetts about 1737, and a year or two after erected ot Bridgewater the first trip-hammer probfﬂ)ly n
the colony. IHe cngaged in the manufacture of scythes and other cdge-tools, in which he acquired a
wide reputation. His son, Robert Orr, by successful experiments, established the improved manulac-

@ Bishop's History of Amorican Manufactures, vol. I, pp. 476, 477,
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ture of scythes by the trip-hammer, and also introduced the iron shovel manufacture into the State.
As carly as 1766, samples of home-made scythes, shovels, spades, hoes, &e., were laid before the
Society of Arts, in New York, and approved. They were probably from the manufactory of Keen &
Payson, of that neighborheod, whose improved scythes, often called Salem scythes, then claimed to be
superior in quality and form to any others. The non-importation and non-intercourse of the revolu-
tionary period, and during the last war with England, encouraged the domestic manufaeture of scythes
and other articles of hardware, which, before the end of the last century, were made in different parts
of New Ingland in considerable quantity. Scythes were made in Plymouth county, Massachusetts,
and to the number of two or three hundred dozens annually, at Canton, in Norfolk county, and also at
Sutton, in Worcester county, which town had in 1793 seven trip-hammers and five seythe and axe
factories. In 1810 there were nine factories in Sutton, and two in Oxford, and in 1814 seven others
had been crected in the county, some of which could make 1,000 dozens annually. Scythes were at;
the same time made in Boston, and in 1808 the manufacture was commenced at Orange, by Levi
Thurston, who employed in it the first tilt-hammer in the town. A few years later there were two
scythe factories at Colebrook, in Litehfield county, Connecticut, which county in 1820 retwrned the
largest manufacture of scythes of any in the Union. At Southfield, Rhode Island, large numbers of
seythes were made at that time for exportation. As early as 1812, the scythe factory of S. & A.
Waters, at Amsterdam, in Montgomery county, New York, twrned out about 6,000 scythes annually.
They were made at many small establishments throughout the Union, along with axes, sickles, and
other edge-tools and cutlery, shovels, &e., by the aid of the trip-hammer, and were in good demand.
The price in 1820 ranged from twelve dollars to cighteen dollars per dozen.

About the latter date was commenced, at West Titechburg, Massachusetts, one of the oldest scythe
-factories now in the country, then owned by F. T. Farwell & Co., which in the hands of its original
and later proprictors has originated many improvements in the manufacture, and given reputation to
its well-known brand. At a later period, Harris's scythes, extensively manufactured at Pine Plains, in
Dutchess county, New York, obtained a high repute, and are said to have been counterfeited in Eng~
land. The mammoth scythe factory of R. B. Dunn, at North Wayne, in Maine, was a few years
ago considered the largest in the world, In 1849 it turned out 12,000 dozens, requiring 450,000
pounds of iron, 75,000 pounds of steel, 1,200 fons of hard coal, 10,000 bushels of charcoal, 100 tons
of grindstones, and half a ton of borax. About the same time, the scythe and cast-steel fork manu-
factory of D. G. Millard, near the village of Clayville, New York, made about 13,000 dozens of scythes
and forks annually, by water-power. In 1860 Massachusetts was the largest producer of scythes,
returning $168,550 as the aggregate value of the product of ten establishments. Maine ranked secondl
in the value of its seythe manufacture—5129,363 by three factories. In New York, four establish-
ments turned out scythes worth $117,440, and one factory in Rhode Island employed 100 hands,

producing to the value of $100,000. The total value of scythes made in 1860 was $552,753, which
was the product of twenty-two [actories and 474 hands.

SHOVELS, SPADES, ITOES, AND FORKS.

These articles, intimately but not all so directly connected as the foregoing with agriculture, ir.
1860 gave employment, in five States, to forty-three cstablishments, the value of whose manufacture
was $1,452,226. The hands engaged in them numbered 1,015, Upward of one-half the whole value
was made in eleven factories in Massachusetts, which, together, employed 578 workmen, and producec]
an annual value of $777,048, being relatively much the largest councerns in the country. In New
York there were twenty-three manufactories, whose product was $307,428, and the number of hands

employed 233. Six factories in Pennsylvania employed 177 men, and produced warces to the value of
$312,450.
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The manufacture of these articles has long been an established industry in Massachusetts and
some other States, having becn commenced before the Revolution. The shovel manufacture was sue-
cessfully introduced at an early period at Easton and Bridgewater, in Massachusetts, where the Messrs.
Orr, before mentioned, were instrumental in establishing it by the use of the tilt-hammer. In 1788
the iron-plate shovels made at Bridgewater were deemed superior in workmanship to the foreign article
which they undersold. The Easton shovel numu‘fwctory——-commenced on a small scale nearly sixty
years ago by the late Oliver Ames—made in 1822 about 2,500 dozen amnually. The proprietor in
1827 tOOls. out a patent for improvements in the manufacture, which contributed to give his wares a
high reputation, and greatly to extend and perfect the business of his establishment. In 1835, Oliver
Ames & Sons had large manufactories at Kaston, Braintree, and West Bridgewater, which employed
nine tilt-hammers, and were capable of making forly dozen spades and shovels per diem, each shovel
passing through the hands of twenty different workmen. They now run twenty-six tilt-hammenrs,
and produce two hundred and fifty dozen per diem In 1822 three factorics in Plymouth county,
Massachusetts, made from one to two thousand dozens each pel annum,  In 1831, it was estimated
that about 5,000 dozens of shovels, worth $35,000, were made in New York State annually. It was
computed that Litchfield county, Connecticut, at the same dale made shovels and spades tothe value
of $6,500, hoes worth $7,150, pitehforks to the value of $20,000, and seythes valued at $56,000. A
steel shovel and spade factory in Philadelphia consumed annually about fifty tons of American steel.
The sheet-iron shovel was patented in 1819, and cast-steel shovels in 1828, The first American
patent for improvement in hoes was registered in 1819, and for cast-stecl hoes in 1827, by C. Bulkley,
of Colchester, Connecticut. But cast-steel hoes were made in Philadelphia by at least two manufae-
turers in 1823. In Pittsburg, Pennsylvania, where seythes, sickles, hoes, shovels, and other hardware
was made in considerable amount previous to 1803, Messrs. Foster & Murray carvied on the manufacture
by steam-power in 1813. On account of the fall in the price of iron and steel, superior steel hoes were
made in Pittsburg in 1831 for about $4 50 per dozen, or one-half the price of iron hoes ten years
before. Socket-shovels were made at nearly the same price, which was about one-third their former
price.  Two large establishments in that place in 1836 made annually about 1,600 dozen steel hoes,
8000, dozen of shovels and spades, 950 dozen steel and other hay and manure forks, and 600 dozen saws.
Four establishments in 1857, in addition to nearly half a million dollars’ worth of axes, made 82,000
dozen of hoes, worth $208,000, and 11,000 dozen of planters’ hoes, worth $94,000, besides picks, mattocks,
vices, saws, &c.  The Globe Sickle Factory, in the same place, produced a superior article of sickles to
a greater value than all the other factories in the United States. The Steel spring pitehlork was intro-
duced by the late Charles Goodyear, by whom it was patented in September, 1831, at which time, and
for several years previous, he was engaged with his father, Amasa Goodyear, in the manufacture and sale”
of hay and manure forks, and other hardware. Their store in Philadelphia is helieved to have been
the first in the United States for the sale of American hardware exclusively; but the failure of the busi-
ness during the commercial troubles of that period led the junior Goodyear to abandon it for the new
manufucture of India-rubber goods, with which his name will be ever associated in the annals of industry.

A firm in Philadelphia now manufactures eyeless or solid axes, hoes, picks, shovels, & The
instrument is made solid, while the handle with which it is to be worked has upon the end an iron socket
through which the pick, &ec., is put, and kept in its place by an iron wedge. The handle does not
become loose, and will answer for any number of tools of the same size, and the blow is rendered more
effectual.  Many of these tools have been exported to California, where they are prized by the miners.

There can be no doubt that our agricultural tools, such as hoes, forks, rakes, &c., are in most
respects superior to those in common use in Ewrope. An English gentleman, who has spent some
‘time in this country, says: “TFor lightness and ﬁmsh, combmed W1L11 bLlOn‘Tth and dumblh y, Amuman
forlss and hoes are superior to all othub o '

Dr. Hoyt, alluding to the great international exhibition in London, in 1861, says: “ Among the

minoxr implements of agriculture, we were both surprised and gratified to find a collection of American
. .
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forks and hoes. The exhibitor was a sensible English dealer, who, discovering the superiovity of this
class of American implements as compared with articles of the same description manufactured in his own
country, has for years been importing and selling them to his customers. On being asked why English
manufacturers did not make them, he replied: ‘We can’t do it; have been trying ever since the great
exhibition of 1851, but somehow don’t succeed. It is a mortifying admission to make, but it is

nevertheless true, that you Yankees have a knack of doing some things which we have not the skill to
imitate.””

COTTON-GINBS.

Although cotton-gins are made by a few establishments in the northern States, their manufacture
is principally a southern one, and amounted in 1860 to the value of $1,077,315, which was the product
of fifty-five establishments, all but three of them southern. Alabama is the lal'aeSt manufacturer of
machinery for cleaning cotton, having sixteen factories, employing 178 hands, and producing gins to the
value of $4.34,805. G‘remgm ranlis next, having twelve establishments, whose product exceeded a
quarter of a million. 'The manufactories of cotton-gins in Mississippi are relatively the largest, threc
factories employing seventy hands, and returning an aggregate product of $1381,900. In Texas, where
the first cotton-gin was erected about 1823, there are four manufactories of gins. Many of these
machines are made in northern machine-shops, along with other cotton machinery, from which they
are inseparable in the general estimate of value.

The history of the cotton-gin furnishes one of the most remarkable examples on record of the
power of a single labor-saving machine to influence the social and industrial interests, not merely of a
single nation, but in a great measure of the civilized world. The simple mechanism of the saw-gin
invented by Whitney enabled one farm-hand to separate the seed from 300 pounds of cotton fibre in a
day, instead of one pound, as he had been able to do by hand. TIts introduction at the particular period
when the completion of the brilliant series of inventions for carding, spinning, and weaving cotton had
created a demand for the raw material, at once directed into a new and profitable channel the agricul-
ture of the south, and at the same time furnished the manufacturing industry of Europe and America
with one of’ the most valnable staples, and the shipping and commercial interests of the world with an
enormous trade in its raw and manufactured products. The increase in the growth and exportation of
raw cotton which followed has no parallel in the annals of industry, save in the wonderful develop-
ment of its manufacture in England and the United States. The effects of this growth of the
husbandry and manufacture of cotton in increasing national wealth, in furnishing employment to labor
and capital, and in increasing the comfort of all classes, can scarcely be conceived in all its magnitude.

In 1792, the year preceding the introduction of the saw-gin, the amount of cotton exported from
the United States was only 138,328 pounds, and the total domestic consumption was about five and a
half millions of pounds. During the next year there were exported nearly half a million pounds; in
1794, 1,601,700 pounds; in 1795, 5,276,300 pounds; and in 1800, 17,789,803 pounds.* In 18G0 the
production of ginned cotton in the southern States amounted to 5,198,077 hales of 400 pounds each
or 2,079,250,800 pounds, which was more than seven-eighths of the total production of cotton through-
out the world. 'The quantity exported in that year was 1,765,115,735 pounds, equivalent to 4,412,789
bales of 400 pounds each. To prepare this large amount of cotton for market by the primitive methods
would have been utterly impracticable. Not only is the labor of the planter facilitated and cheapenedd
by the use of the machine, but the cotton is much better cleaned than by the old methods, which left
it unsuitable for the finer fabrics.

Although the earliest mode of separating cotton from the seed, and thc one chiefly practiced in the
coliton Stateb previous to the invention of the saw-gin, was to separate the seed with the fingers; yet
mechanical contrivances for that purpose have been long in use, having been chiefly horrowed from

# Woodbury's Treasury Report, 1835-'36.
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India, the cradle of the cotton culture and manufacture. In that country the practice of beating out
the seed was long in use. A more effectual modification of the same method, employed for centuries
in castern countrics, and very early introduced into Greorgia, which took the lead in cotton husbandry,
was the bow-string operation. It consisted in the employment of a long bow fitted with a multitude
of strings, which being vibrated by the blows of a wooden mallet while in contact with a bunch of
cotton, shook the seed and dust from the mass. Hence upland or short staple cotton became known
in commerce as “bowed cotton.” A form of the roller-gin appears also to have been used in India in
early times, as mentioned by Nearchus, and consisted of two rollers of teak-wood fluted longitudinally,
and revolving nearly in contact. In 1728 we find mention of “little machines, which being played by
the motion of a whecl, the cotton falls on one side, and the seed on the other, and thus they are
separated.” : :

About the year 1742, M. Dubreuil, a wealthy planter of New Orleans, invented a cotton-gin which
was so far successful as to give quite an impulse to the cotton culture in Louisiana, but nearly forty
years later the colonial authorities in Paris recommended the importation of machinery from India for
cleaning the seed.

Early in the Revolution, Kinzey Borden, of St. Paul’s Parish, South Carolina, constructed a roller-
gin, believed to have been the first ever used in that State for cleaning the long staple and silky cotton,
of which he was one of the first cultivators. It consisted of pieces of burnished iron gun-barrels
secured by screws to wooden rollers turned by wooden cranks, like a dteel corn-mill. A Mr. Bisset, of
Greorgia, in 1788, contrived a gin having two rollers revolving in opposite directions, operated by a boy
or girl at each, by which five pounds of cleaned cotton was made per diem. Nothing but hand-gins,
resembling the cotton hand-mills of India, were yet known in the south, although foot or treadle gins
appear to have been in use at this date in Philadelphin and vicinity, some cotton being then raised in New
Jersey, Maryland, and Delaware. A great improvement in the treadle gin was made about the year
1790, by Joseph Iive, of Providence, Rhode Island, then residing in the Bahamas, and was patented by
him in 1803, It was a double gin, with two pairs of vollers placed obliquely one above the other, and
by adding iron teeth and pulleys, was made by a little assistance to feed ifself. 1t could be worked
either by horse or water power. Mr. Pottle, of Gteorgia, substituted two single vollers for the double
ones, and produced a gin very popular in that State for some time. The present form of foot or treadle
gin was first introduced into Georgia {from the Bahamas, in 1796. It was improved in 1820 by Mr.
Iarvie, of Berbice, who obtained a patent, and afterwards by another person, who obtained a patent in the
United States for making the rollers hollow, to prevent them from becoming hot while revolving. Other
improvements on the roller-gin were patented in 1823, and subscquent years by Ileazer Carver, of
Bridgewater, Massachusetts, who in 1807 commenced the manufacture of saw and roller gins in Missis-
sippi and Louisiana, then a new country without saw-mills——of which he erected one of the first in
these territories—or any machinery for manufacturing the several parts. The Whittemores, of West
Cambridge, also secured patents for improvements on the roller-gin, which was in some respects
superior to all others, but was found to injure the staple, and was abandoned. Other modifications of
these machines were introduced by Birney, Simpson, Nicholson, Farris, Logan, Stevens, McCarthy, and
others, several of which were popular in their day, and preferred in certain sections of the cotton
States. The machines of Farris and Logan were improvements upon Iive’s mechanism, and at a
recent period were still used to some extent with steam-power. Jesse Reed, of Massachusetts,
inventor of the tack-machine, patented cotton-ging in 1826 and 1827, the latter for cleaning Sea Island
cotton, and the eminent American inventors, Jacob Perkins and Isaiah Jennings, each labored in this
field. The roller-gin is especially adapted for cleaning the long staple or Sea Island cotton, the long,
silky, delicate fibre of which is injured by the saw-gin. In the original machines, a pair of rollers
worked by one hand would make about twenty-five pounds of clean cotton ina day. A vecent improve-
ment by Mr. Chichester, of New Yok, consisting of a fluted roller of polished steel, and one of
vulcanized rubber, &c., is said to clean 300 pounds per diem, without crushing a seed. The Parkhurst
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roller-gin, though costly, is deemed a superior machine in Alabama and other cotton districts. The
Louisiana cylinder-gin for short staple cotton, made by Jenks, of Bridesburg, Philadelphia, is also much
esteemed for completely removing all extraneous matters.without injury to the fibre. But as the Upland
short staple, or black-seed cotton, was the first variety cultivated in the south, a means of removing the
seed from its tenacious envelope was early sought, and happily supplied by the genius of Eli Whitney,
a native of Worcester county, Massachusetts, under the patronage of the widow of General Greene, of
Greorgin, and her hushand, Mr. Miller. Whitney’s saw-gin, patented in March, 1794, was the first
cotton-cleaning machine recorded in the United States Patent Office.  Its appearance produced intense
excitement, and numerous infringements of his patent rights, which involved him in expensive and vexa-
tious lawsuits, and finally drove him into other enterprises, in which his ingenuity achieved reputation
and success. In 1796 Whitney and partner had thirty machines in operation in Georgia by animal or
water power, and in December, 1801, the legislature of South Carolina purchased the right for that
State at a cost of $50,000, and threw it open to the public. One of the early invasions of the patent
was by Hogden Holmes, of Georgia, who also patented a saw-gin in 1796. Two other Georgians the
same year took out patents for saw-gins, and in 1803 another was taken for a saw-gin by G. I, Salton-
stall, of North Carolina. Among other improvements on gins made by Mr. Carver, before mentioned,
who had long experience in their manufacture, was the grate patented by him in 1828, which being
placed where the seed is arrested and the fibre taken from it by the saw, prevented clogging, and the
delay of cleaning the saw, &ec. In 1837 hLe patented an improvement in ribs for saw-gins. Mr.
McCarthy in 1840 connected a vibrating saw to the roller-gin, adapting it for cleaning both green and
black seed cotton. This machine it was thought would supersede Whitney’s, the fibre cleaned by it
having brought three cents per pound more in the Mobile market than that cleaned by the latter.

The manufacture of cotton-gins has long formed a branch of business in the machine-shops of the
northern and middle States, and an independent business in several southern cities. One of the earliest
and most extensive of these concerns was that of Samuel Griswold, at Clinton, Georgia. In 1833 the
business was commenced in Autauga county, Alabama, by Daniel Pratt, a native of New Hampshire,
who had learned the. business with Mr. Griswold. He there manufactured cotton-gins of superior
quality for the neighboring southwestern States, including many for Texas, and even New Mexico, and
acquired reputation and fortune in supplying the great demand, which required a branch house in New
Orvleans. His large accumulations were employed in erecting saw and planing mills, one of the first
flouring-mills in Alabama, grist-mills, large cotton and cotton-gin factories, and other factories and tene-
ments, forming the flourishing village of Prattville, where in 1851 he employed 200 hands, and made
annually about 600 gins. Ile had manufactured since 1833 upwards of 8.000 cotton-gins. In 1846 he
received from the University of Alabama the honorary degree of master in the mechanic arts, for the
intelligent and benevolent exercise of his mechanical ingenuity and ample means,

We have thus very briefly, as compared with the importance of the subject, given a sketch of the
rise and progress of the manufacture and introduction of some of the most important implements
connected with husbandry. To some it might seem a subject better discussed in the volume on manu-
factures; but believing it to be one of special interest to agriculturists, we have not hesitated respecting
the propriety of incorparating the facts in a volume prepared especially for the farmers of the country,
with whose tastes and progress we feel a deep interest, and whose advantages in late years we can
appreciate from experience.  We hope we may be pardoned for referring in a public work to our
personal experience in stating that, as recently as 1849, when we relieved ourselves of the cultivation
of a farm in Pennsylvania to take charge of the census, nearly all the operations of agricullure, except
that of threshing the grain, were performed by manual labor; and the number of workmen to be pro-
vided fur, especially during the period of harvest, rendered several months of the year a season of
family solicitude and drudgery. On the same farm the crops of the past year were sown and gathered
in & much shorter time, in better condition, with one-fourth the number of laborers—the grain being
cut by machinery, and the grass mown, loaded on the wagon, and transferred therefrom to mow by
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means of mechanical appliances. The effects of such changes upon the character of the rural popula-
tion of our country will soon manifest themselves by their elevating influences.

WHEAT,

Bushels of wheat produced in 1860,

STATES. BUSHELS. STATES. BUSHELS.
Alabama. ... oo ool 1,218, 444 Oregon. oo e i et 826, 776
Arkansag ... ..o ol ciiiiiiiiiiineaaes 957, 601 Penngylvania. . ..., oool ol L. 13, 042, 165
Callfornia .. oo e ittt et aas 5,928, 470 Rhode Island ... ivnnnr i o, 1,131
Conneetictt - oo ee e it e e 52,401 South Caroling v iannene e e... 1, 285, 631
Delaware. . ot ie i e e i 912, 941 N 13T T S 5, 459, 268
Florida oo o e e e e g, 808 L 5 - T R 1, 478, 345
Lo T e 2,544,913 W orIONE o v er e ceee e ias cmearanaaan 437, 037
THinods. oo e e et 23, 837,023 Virginin oo o v e e 13, 1390, 977
Indiana .. oot e e 16, 848, 2067 TV IBCOMBI « v ot emraammnrranceemane s 15, 657, 458
Jowa oo i e 8, 449, 403 e
T 194, 173 Total, States. . onumeeeecnnennearnn 172, 034, 301
Kentueky ... .o oo 7, 394, 809
Louistana. . cooeaennr i cie e, 32, 208 TERRITORIES.
M. e e i e 2433, 876
Maryland. .o 6, 103, 480 District of Columbin. ... ......ooiais. 12,760
Massaehugetts @ oo cveee e e e i ae e 119, 783 Dakobn. e e rren e ieerienenrnsennnnen 946
Michigan ... oo 8, 336, 3638 Nebragka coe v on e ciie i i iiiesnenraennn 147, 867
Minnesota «vv e enn oo i i 2, 186G, 993 Nevado coer i taeiera e en s 3, 631
Mississippie seennieonn s 587, 925 New Mexieo cveeaniineieneniniaanaann 434, 309
Missourl. o oo i it i e 4, 22, 586 L0 384, 892
New Hampshive ... .oovaoiiiiiiL, 238, 965 Washington. .. oovininennain oo 86, 219
New Jersey .ot ae it iiana e 1,763,218
New York. ceeeniiie it iieeneanseannns 8, 681, 105 Total, Territories oo, 1,070, 623
Novth Caroling o . oo ieein i e i, 4,743,706 ot
1) 1 Y 15, 119, 04% Agoregate « .o iiai e 173, 104, 924

|

STATES IN THE ORDER OF THEIR WIEAT PRODUCT IN 1830 AND IN 1860,

The census of 1850 showed that Pennsylvania produced more wheat in 1849 than any other

State in the Union, 15,367,691 bushels.

Olio ranked second, producing 14,487,351 ; New York stood

third on the list, 13,121,498 ; Virginia came next, 11,212,616 ; Ilinois stood fifth, 9,414,575 ; Indiana,
sixth, 6,214,458; Michigan, seventh, 4,925,889; Maryland, eighth, 4,494,680; Wisconsin, ninth, 4,286,131;
Missouri, tenth, 2,981,652 ; Xentucky, eleventh, 2,142,822 ; North Carolina, twellth, 2,130,102; Ten-
nessee, thirteenth, 1,619,386; New Jersey, fourteenth, 1,601,190; Towa, fifteenth, 1,580,681 ; Georgia,
sixteenth, 1,088,534; South Carolina, seventeenth, 1,066,277; Vermont, cighteenth, 535,955; Delaware,
nineteenth, 482,511; Maine, twentieth, 296,259; Alabama, twenty-first, 294,044 ; Ovegon, twenty-
second, 211,943 ; Arkansas, twenty-third, 199,639; New IHampshire, twenty-fourth, 185,658 ; Missis-
sippi, twenty-fifth, 137,990; Connecticut, twenty-sixth, 41,762; Texas, twenty-seventh, 41,729; Massa-
chusetts, twenty-eighth, 31,211; California, twenty-ninth, 17,228; Minnesota, thirtieth, 1,401; Ilorida,
thirty-first, 1,027; Louisiana, thirty-second, 417; Rhode Island, thirty-third, 49 bushels; Kansas, no report.

The census of 1860 (crop of 1859) placed Illinois, which was fifth in 1850, at the head of the

list in 1860—23,837,023 bushels.
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Indiana, which was sixth in 1850, was second in 1860—1G6,848,267.

Wisconsin, which was ninth in 1850, was third in 1860—15,657,458.

Ohio, which was second in 1850, drops to fourth in 1860—15,119,047, thoutrh showing an actual
increase of 631,696 bushels.

Virginia shows an increase in the last decade of 1,918,361 bushels, but nevertheless stands fifth
in 1860, instead of fourth, as in 1850.

Pennsylvania, which stood first in 1850, is now sixth, with an actual decrease of 2,325,526 bushels
and 10,794,858 less than Illinois.

New York stands seventh—8,681,105 bushels. In 1850 she stood third, producing 13,121,498,
showing a decrease in ten years of 4,440,393 bushels.

Towa, which was fifteenth in 1850, now stands eighth, producing 8, 449 403 bushcls, against
1,530,681 in 1850, showing an increase of 6,918,822.

Michigan, which was seventh, is now ninth, though the produce of wheat has nearly doubled. In
1850 it was 4,925,889 bushels; in 1860—8,336,368.

Kentucky, which was cleventh in 1850, is now tenth~—7,394,809 bushels—showing an increase of

5,251,987.

Mmylaud which was el«rhth in 1850, falls to the eleventh in 1860—G6,103,480 hushels—though
showing an increase of 1,608,800.

Qaliforvia, which was twenty-ninth in 1850, is now the twelfth wheat-producing State in the
Union. In 1850 she produced but 17,228, while in 1860 she produced 5,928,470 bushels, being nearly
as much as Indiana (which stood sixth) produced in 1850.

Tennessee, again, as in 1850, stands thirteenth, producing, however, 5,459,268, against 1,619,386
bushels in 1850.

North Carolina, which was twellth in 1850, now ranks only as fourteenth, pwducm
4,748,706 bushels, being an inerease of 2,613,604

Missouri, which was tenth in 1850, is now fifteenth, producing 4,227,586 bushels, showing an
increase, however, of 1,245,934,

Greorgia, in 1860, stands sixteenth, as in 1850, in oulet producing 2,544,913, against 1,088,534
bushels in 1850.

Minnesota, which was thirtieth in 1850, now occupics the seventeenth rank, having increased the
produce of wheat from 1,401 bushels in 1850 to 2,186,993 in 1860.

New Jersey, which was fourteenth in 1850, is now cighteenth, with a pxoduct of 1,763,218 bushels,
showing an increase of only 162,028 in ten years.
v Texas, which was twenty-seventh in 1850, is now nineteenth, producing 1,478,345, against 41,729
bushels in 1850.

South Carolina, which was seventeenth in 1850, is now twentieth, producing 1 ,285,631 bushels in
1860, against 1,066,277 in 1850.

Alabama is again twenty-first, as in 1850, producing 1,218,444 bushels in 1860, or 924,400 more
than in 1850.

Arkansas is now, as in 1850, Lwenty-second producing 957,601 bushels, being an increase of
751,962 in ten years.

Delaware, which in 1850 was nineteenth, stands now twenty-third, 1)1oducmtr 912,941 bushels,
against 482,511 in 1850.

Oregon, which stood twenty-second in 1850, is now twenty -fourth, producing 826,776 bushels in
1860, against 211,943 in 1850.

Mississippi is again twenty-fifth, as in 1850, producing 587,925 bushels, against 137,990 in 1850.

Vermont, which was eighteenth in 1850, is now twenty- mxth producing only 437,037 bubhels,
against 535,955 in 1850, or a decrease of 98,918 bushels in ten years.

however,
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New ITampshire, which was twenty-fourth in 1850, is now twenty-seventh, producing 238,965
bushels in 1860, against 185,658 in 1850, or an increase of 53,307 bushels in ten years.

Maine, which was twenticth in 1850, is now twenty-eighth, producing 283,876 bushels in 1860,
against 296,259 in 1850, or a decrease of 62,383 bushels.

Kansas, which was unreported in 1850, now stands twenty-ninth, producing 194,173 bushels,
taking the same relative rank occupied by California in 1850, but which stands twelfth in 1860.

Massachusetts, which was twenty-cighth in 1850, is now thirtieth, producing 119,788 bushels,
against 31,211 in 1850, showing an increase of 88,572.

Connecticut, which was twcnty—su.th in 1850, is now thirty-first, producing 52,401 bushels,
against 41,762 in 1850, showing an increase of 10,639.

Louisiana continues thirty-second, as in 1850, though producing 82,208 bushels, against 417 in 1850,

Florida, which was thirty-first in 1850, is now thirty-third, producing 2,808 bushels in 1860,
against 1,027 in 1850.

Rhode Island, which was thirty-third, is now thirty-fourth, producing 1.181 bushels in 1860,
against 49 in 1850.

PRODUCTION OF WHEAT IN PROPORTION TO POPULATION,

In 1850, the United States and Territories, with'a population of 23,191,876, exclusive of Indian
tribes, produced 100,485,944 bushels of wheat, or 4.33 bushels to each inhabitant.

In 1860, with a population, exclusive of Indian tribes, of 81,443,322, there were 173,104,924
bushels of wheat produced, or 5.50 bushels to cach inhabitant, showing an inerease of one bushel and
one sixth to each inhabitant, or an inerease in proportion to population of over twenty-five per cent.

The New England States, with a population of 2,728,116 in 1850, produced 1,090,894 bushels,
or only thirteen quarts to each inhabitant. In 1860, with a population of 8,185,283, the New England
States produced 1,083,193 bushels, or about eleven quarts and a half to cach inhabitant.

The middle States, (New York, Pennsylvania, New Jersey, Maryland, and Delaware,) in 1850,
with a population of 6,578,301, produced 35,066,570 bushels, or five and one-third bushels to each
inbhabitant. The same States in 1860, with a population of 8, 258 150, produced 30,502,909 bashels, or
about three and two-thirds to each inhabitant.

The western States, (Ohio, Michigan, Wisconsin, Illinois, Iowa, Missouri, Minnesota, Kentucky,
Indiana, and Kansas,) in 1850, with a population of 6,379,728, produced 46,076,318 bushels, or seven
and a quarter to each inhabitant. The same States in 1860, with a population of 10,218,722, pro-
duced 102,251,127 bushels, or ten to each inhabitant.

The southern States, (Alabama, Arkansas, Florida, Gieorgia, Louisiana, Mississippi, North Carolina,
South Carolina, Tennessee, Virginia, and Texas,) in 1850, with a population of 7,349,472, produced
17,795,761 bushels, or nearly two and a half to cach inhabitant. 'The same States in 1860, with a
population of 9,103,382, produced 31,441,826 bushels, or three and o half to cach inhabitant.

The fifteen slaveholding States, in 1850, with a population of 9,698,487, produced 217,897,426
bushels, nearly three to each inhabitant. The same States in 1860, with a population of 12,112,683,
produced 50,080,642 bushels of wheat, or a little over four to each inhabitant.

The non-slaveholding States and Territories, in 1850, with a population of 14,492,389, produced
72,588,518 bushels, or five to each inhabitant.

The same States and Territories in 1860, with a population of 19,380,639, produced 128,024,282
bushels of wheat, or about six and one-third bushels to each inhabitant.

To recapitulate: The production of wheat in the whole United States and Territories was four
and one-third bushels in 1850 to each inhabitant, and in 1860 five and a half bushels to each inhabitant.

In the New England States the production of wheat in 1850 was thirteen quarts to each inhab-
itant, and in 1860 only eleven quarts, -
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In the middle States the production of wheat in 1850 was five and one-third bushels to each
inhabitent, and in 1860 three and three-fourths bushels.

In the western States the production of wheat in 1850 was seven and a quarter bushels, and in
1860 nine and three-fourths bushels, to each inhabitant.

In the southern States the production of wheat in 1850 was two and a half bushels, and in 1860
threc and a half bushels, to each inhabitant.

In the cntire slaveholding States the production of wheat in 1850 was three bushels, and in 1860
four bushels, to each inhabitant.

In the free States and Territories the production of wheat in 1850 was five bushels, and in 1860
six and & quarter bushels, to cach inhabitant. »

Taking the country as a whole, therefore, there has been a gratifying increase in the production
of wheat as compared with population; an increase of one bushel to each inhabitant, or about twenty-
five per cent.

In the western States the increase in proportion to population has been, as was to be expected,
much larger than in any other section—an increase of two and a half bushels to each inhabitant, or an
actual increase of over thirty-three per cent.

In the slaveholding States, taken as a whole, the increase was one bushel to each inhabitant, against
one and a quarter bushels increase in the free Siates. The increase per cent., however, is greater in
the slave States than in the free States, being thirty-three per cent. in the former, against twenty-five
per cent. in the latter. The production of wheat in proportion to the population was much lower in
1850 in the slaveholding than in the free States.

In New England the production of wheat, little as it was in 1850, is even less in 1860. It was
only thirteen quarts to each inhabitant in 1850, and in 1860 about eleven and a half quarts.

New England is almost entirely dependent upon the western States for breadstuffs, That wheat
can be grown in the New Emngland States there is abundant evidence. Wheat forms the principal
bread-food of a large portion of all civilized mations, and has a wider range of habitat than any other
cereal. There is scarcely a soil in which it cannot be grown, at least occasionally.
good wheat produced in, Connecticut as in western New York or in Ohio.

It has been said that the reason why New England produces so little wheat is on account of the
exhaustion of the soil. We believe the soil proper is as rich to-day in New England as it ever was,
and that it can be made highly productive has been proved in repeated instances. The soil of New
England, however, never was well adapted to the production of wheat. John Adams, of Quincy, Mas-
sachusetts, in a letter written to Ilkanah Watson, in 1812, says: « Full fifty-five years have I observed,
inquired, read, and tried experiments to raise wheat in New ngland.  The result is tolal despair.”

In another letter to the same gentleman, written about the same time, he allndes to the experi-
ments of Josiah Quincy with Siberian wheat as follows :

“He (Mr. Quincy) succeeded very well; had a fine crop, which suffered nothing from the Hessian
fly, mildew, blasting, or weevil. Enthusiasm was excited in the neighborhood; all the seed he could
spare was purchased at a high price for sowing. My wife purchased some bushels; others more.
Quincy himself sowed the greatest part of all he had. Expectations were high that it would become
the staple of New England. The next year we all failed; every plant of it blasted, and seed. labor, and
all were totally lost.” ‘

“ Notwithstanding all this,” he further says, “I have no doubt wheat may be raised in Massachu-
setts as well as anywhere else; but the land must be under proper cultivation, particalarly manured
abundantly, the seed sown so early that it may be forward and vigorous enough to bear the winter, and
start early enough in the spring to shoot the grain and ear forward before the season of insects. But

this process, which 7 know has succeeded, and will succeed, is expensive, aud the wheat will not procure
a price equal to the labor.”

We have seen as
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There is here nothing to indicate that the soil of New England was ever very well adapted to
the production of wheat, and that it has been exhausted by tillage. The reason so little wheat is raised
in those States is simply, as Mr. Adams says, “it will not procure a price equal to the labor” Other
crops pay” better. |

In the middle States the production of wheat is also less in 1860 than in 1850 by some {our and
a half millions of bushels, while during the same period the population increased over one and a half
million. ‘

There are several causes which conspire to produce this result.  Competition with the west, and
consequent low prices, is one cause; want of capital to admit of a higher system of farming generally,
another.

Agriculture in the middle States is in a transition state. 'We have abstracted from the soil nearly
all the accumulated organic matter derived from natural sources, and have not yet fully realized the
necessity of enriching the soil by the application of manure. Farmers have been proverbially slow {o
adopt new ideas and practices. Many continuc to grow wheat in the same manner, and with as little
preparation, as when the country was new, and the soil abounded in available plant-food.  They fail to
get as good crops as formerly; but too many perseverc in the old way, hoping for better suceess, and of
course are disappointed.

In the middle States we must make more manure, and cultivate our land better, bef'ore we can
reasonably expect to grow good crops of wheat. There are many farmers who understand this, and are
doing their utmost to enrich their land, but the majority put in their wheat without any manure what-
ever, and obtain small erops in consequence. Others, discouraged with their [wilures to oblain remu-
nerative crops, have abandoned wheat culture altogether, or greatly reduced the number of acres sown.

The advent of the midge is another reason for the falling off” in the production of wheat in the
middle States.  This insect, according to the late Dr. Thaddeus W. Iarris, first made its appearance
in the United States in the northern portion of Vermont, and on the bovders ol Lower Canada, about
the year 1828, though he adds in a foot-note that Mr. Jewitt states that “its first appearance in west-
ern Vermont occurred in 18207  IFrom these places its ravages have gradually extended in various
directions from year to year. In 1884 it appeared in Maine,-which State it traversed in an casterly
course at the rate of twenty or thirty miles a year. Dr. Fiteh, the able entomologist to the New York
State Agricultural Society, in his sixth report on the “noxious and other insects of the State of New
York,” gives a most interesting and instructive account of the habits and ravages ol this the greatest
ol all the pests which has infested the wheat-crop. Ile thinks that this inscet was oviginally brought
from Great Dritain to Quebec when lying in ifs larvae state in some unthrashed wheat, and that it
extended itself from thence along the St. Lawrence and Chambly (Sorel) rivers, and thus reached
Vermont. All accounts agree in representing it as having overspread the surrounding country from the
northwestern portion of Vermont.

In Washington county, New Yorlk, the larvee, or little yellow worms of this insect, were found in
the wheat in 1830, and in 1832 they had so multiplied as to completely destroy the erop in many ficlds,
Previous to the arrival of this insect a considerable quantity of wheat was annually sent to market from
that county, but at no time since (1860) has it been able to grow more than a small fraction of the
amount needed for its own consumption. '

Two years later the midge was progressing on its way south, through the adjoining countics of
Rensselaer and Saratoga, devastating the wheat-fields in the same manner as in Washiogton county.

In 1%34, the midge having advunced castward across Vermont and New ITampshire, began to
show itself in the Smtc of Maine; and in the opposite direction it had become so nwmnerous around
Montreal as to seriously injure the crop.

In 1885 and 1836, over all the territory to which it had extended, and where wheat continued to he
sown, it was so extremely destructive that further attempts to cultivate this grain were abandoned.

)
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In 1849 and 1850, the midge having advanced up the St. Lawrence river to Lake Ontario, made
its appearance in the counties along the north side of the lake, in Canada, travelling westward, it is
said, at the rate of about nine miles each year. At the same time it was making similar progress on
the opposite side of the lake, into the great grain-growing district of western New Yorls, which if;
secms also to have approached at the same time from the Mohawk valley and central New York. It
was quite injurious on the borders of Sencca lake in 1849 and 1850.

The late General James 8. Wadsworth, of Genesee, New York, states that the midge was seen
in the Genesee valley in 1854, more in 1855, and in 1856 it destroyed from one-half to two-thirds
of the crop on the uplands, and nearly all on the flats. In 1857 it was still worse, taking over two-
thirds of the crop.

The secretary of the New York State Agricultural Society, from statistics gathered for the year
1854, concluded that at the lowest estimate the injury done the wheat-crop in that year in the State of
New York exceeded fifteen millions of dollars; or, if estimated at the price to which wheat afterwards
advanced, to over twenty millions of dollars.

In Pennsylvania the midge seems to have attracted the attention of wheat-growers earlier than in
western New York. In the Patent Office report for 1852, James Thornton, jr, of Byberry, Philadel-
phia county, Pennsylvania, says: “ Mediterranean wheat is universally sown, its early maturity being
proof against the grain-worm, (a very destructive insect that feeds upon the grain whilst in a milky
state.”)  And in the Patent Office report for 1853, Mr. . J. Cope, of Hemphill, Westmoreland county,
Pennsylvania, under date of November 8, 1852, says: “The wheat crop of this section was materially
injured the past season by an insect not inaptly called the milk weevil, from the fact that its depre-
dations are committed on the growing crop while the grain is in the milky state. The injury has been
almost entirely confined to the ‘white’ varieties, the Mediterranean escaping altogether. The gruly
(frequently four and five to each grain) is of an orange color, about one-eighth of an inch long. My
entire crop was destroyed by it. There seems to be no remedy for it; and we must avoid risks by
abandoning, at least for a while, those varieties which seem to be its special favorites.”

There can be no doubt whatever that the insect alluded to is the midge.
been but too well known to the wheat-growers of Pennsylvania.

The injury done the wheat-crop by this insect, is of itself sufficient to account for the diminution
in the yield. The damage was greater in New York than in Pennsylvania, and the falling off in the
crop from 1850 to 1860 is also greater in the former State than in the latter. In Pennsylvania the
amount of wheat in 1850 was 15,367,691 bushels, and in 1860, 13,045,231 bushels, or a decrease of
about fifteen per cent.; while in New York, in the same period, the decrease was from 13,121,498
bushels in 1850, to 8,681,100 in 1860, a decrease of about forty-four per cent.

In the other middle States, New Jersey, Delaware, and Maryland, the production of wheat was
greater in 1860 than in 1850.

In these States the midge has done very little injury, owing, it is thought, to the warmer climate.
The great deficiency in the production of wheat in the middle States lies wholly with New York and
Pennsylvania, and is due principally to the advent of the wheat-midge since the census of 1850 was
taken. It is believed that the midge is not now as destructive as it was in 1859, to the production of
which year the census returns apply. The wheat crop of the following year (1860) was compara-
tively unitnjured by the midge, and had the census been taken in that year, the deficiency would not
have appeared as great as it now stands. When the midge appears among the wheat in a given section,
it does comparatively small damage the first year, and consequently attracts little attention. The second
year it spreads rapidly, and the third and fourth years, if the season is favorable to its operations, it
destroys a large portion of the crop; wheat-growers become alarmed, and after a few futile attempts
to raise wheat, are so discouraged as fto abandon, in a good degree, all efforts to grow it. This was
especially the case in western New York. In the county of Monroe, which in 1845 raised more wheat;
than any other county in the State, and more than all the New England States, the midge proved so

Since that time it has
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destructive in 1855 and 1856, that the members of agricultural socicties held meetings to discuss the
propriety of abandening wheat culture. Spring crops and winter barley took the place of wheat, and
many farmers who formerly produced a large quantity of wheat, raised little more than cnough for their
own consumption. There can be no doubt that farmers in this justly celebrated wheat section had
been in the habit of sowing too much of their land to this grain. It was not uncommon to grow wheat
every other year on the same land. The result was, as might have been foreseen, the land soon lost
its primitive fertility, and became comparatively impoverished. Large crops of clover were grown by
the aid of gypsum, (sulphate of lime,) and ploughed under as a manure for the wheat crop, and this in
a measure restored the fertility of the soil. There can be little doubt, however, that ploughing under
such large crops of clover for so many years incrcased to a deleterious degree the amount of carbo-
naceous matter in the soil, and this, as is well known, has a tendency to retard the ripening of the crop,
as well as to inerease to an injurious extent the growth of straw.

When the midge made its appearance, it found everything in the most favorable condition for its
rapid propagation. The wheat-growers were entirely unprepared for such an enemy, and it swept
through the country like an epidemic.

No wonder there was a wide-spread conviction that wheat culture must be abandoned. They
knew little of the habits of this minute insect, and were unable to offer it any resistance.

The midge was, however, no new thing. It had been known in England for a century, and had
at different periods proved very destructive. Iarmers there, however, did not abandon wheat culture,
neither will they do so in this country. They can, with proper care, raisc wheat even in seasons when
the midge would otherwise prove most destructive.

How are the ravages of the midge to be avoided? The means nccessary to avoid the ravages of
the wheat-midge are in themselves very simple, and yet they embrace every process of our agriculture.

Wheat is the most profitable of all our ardinary crops, provided the land and climate are suitable,
and the yield good.

It should -be the aim of the wheat-grower so to conduct all his operations that they shall tend to
enrich and prepare his land for the production of the crop. His system of rotation, of feeding stocl,
and manuring, should have primary reference to this grain. The great error in American agriculture
has been the seeding of too much land in wheat, the result of which practice is seen in small and
diminishing crops. The time has come when we can no longer sow wheat on the same land every
other year with success. .

The wheat-grower will appreciate the necessity of introducing other crops for the purpose of
preparing and enriching his land, and on fewer acres, to obtain a greater product.

The two substances most likely to be dcﬁclent in the majority of soils for the growth of wheat -
are ammonia and phosphoric acid.

Trom the fact that about one-half of the ash of wheat, bmley, oats, ryc, and Indian corn consists of
phosphoric acid, it is usual to speak of the cereals as particularly exhaustive of the phosphoric acid in
the soil; and it is undoubtedly true that the growth and exportation of cereals from the farm tend very
materially to impoverish the soil of phosphoric acid. But it.does not follow from this, that when a
soil falls off in its capacity to produce the cereals, it is owing, necessarily, to « deficiency of phosphoric
acid. We believe, in fact, that, with the exception, perhaps, of some portions of the grain-growing
districts of the south, this is seldom the case. It has been clearly proved that a soil requires more
afailable phosphoric acid to produce an average crop of turnips than to produce an average crop of
wheat. The same, it is believed, is true of clover, beans, peas, vetches, and probably other leguminous
plants 8o that it follows, that so long as a soil produces good crops of clover, or peas, or beans, there
is no deficiency 8f phosphoric acid in the soil, 5o far, at least, as the production of the cereals is concerned.

When by a continued course of cropping with the cereals the phosphoric acid becomes deficient—
not exhausted—the crops of clover and other leguminous plants will first fall off; and if the farmer,
after this, goes on impoverishing his soil by sowing the cereals, he must be content to do it with very
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poor results.  Nature protects herself, and the farmer’s capital will be exhausted long before he has so
exhausted the soil of phosphoric acid, that a good farmer might not render the same soil highly pro-
ductive, and that, too, without the application of a single atom of phosphoric acid.

It is true that it is often the cheaper method of renovating such soils by the direct purchase of
bones, gnanos, or other manures which contain large quantities of phosphoric acid; or, what is some-
times cheaper still, by the purchase and consumption of oil-cake, cotton-seed cake, &e.  As long as we
can obtain good crops of elover, we need not apprehend any deficiency of phosphoric acid. Under such
circumstances therc is little hope that an application of phosphoric acid to any of the cercals would bo
nttended with any great benefit.

Now, all agree that phosphoric acid is more likely to be deficient than any other ash-constituent of
plants; and if the above argument is correct—and it is sustained by many well-known facts—it follows
that, in the majority of cases, there is no necessity for the direct application of mineral manures to the
ceveals.  Bul the cereals need manure of some kind, the average yield heing not half what it should be,

We have shown that so long as we can grow good crops of clover, the soil contains in an available
condition a suflicient quantity of méneral plant-food for the production of the largest crops of wheat.
We do not, therefore, need a direct application of mineral manures. But we need manure of some kind.
We must, therefore, look among the organic manures for the particular ingredient which is required.

Organic manures arc divided into two classes, carbonaceous and nitrogenous. It must therefore
be a carbonaceous or a nitrogenous manure, or both, that we need to enrich our land for wheat and other
cereals, :

It might easily be shown that we do not need carbonaceous matter for the growth of wheat. On
soils, as we shall presently show, where we have been in the habit of ploughing in clover, there can be
little doubt that carbonaceous matter is in excess; and on all soils, if it was carbonaceous matter that
was needed, nothing would be casier than to supply it in abundance, and at a cheap rate. If it is not
carbonaceous matter that we need, it must be nitrogenous matter.

Organized nitrogen in decaying ultimately forms ammonia, and it is in this state, or as nitric acid,
that it is generally taken up by plants. In speaking of nitrogenous matter, therefore, it will be more
convenient to speak of it as ammonia. - In enriching the soil for wheat and other cereals, the main
object should be to get ammonia.

We know of no system of culture, or of manuring for the cerenls, which expericnce proves bene-
ficial, that does not, either directly or indirectly, furnish ammonia to the soil, either by climinating it
from the organic matter in the soil, or by increasing the capacily of the soil for abstracting it from the
air, or dews, or rain, or by growing those plants which have this power, or by the direct application of’
ammonia in manure. We cannot increase the growth of the cereals without increasing in some way
the sapply of ammonia. We are well aware that neither the cereals nor other plants will grow unless
the soil contains all their ash-constituents in sufficient quantity and in available condition. But there
is no practicable and cconomical method of supplying the requisite quantity of ammonia which does
not, at the same time, furnish these ash-constituents in quantity fully equal to the demand of the
increased growth of the cereals caused by the application of the ammonia.

This assertion is based on the experiments of Messrs. Lawes and Gilbert, confirmed as they are
by the experience of practical farmers.

Mr. Lawes has devoted a large part of his home-farm at Rothamsted, England, for the last twenty-
two years to experimental purposes. One field of fifteen acres has been devoted to experiments “of’
different fertilizing substances on wheat—wheat having been annually sown on the same land for over

twenty years.  Another field has been devoted in the same way to experiments on turnips; another
to experiments on Peas, beans, and tares; another

to experiments on clover, and anothet to experiments
on barley alone, and in rotation with other crops.

On the wheat-field it was found that none of the
manures used increased the yield of wheat to any material extent, unless they contained ammonia.

Potash, soda, superphosphate of lime, magnesia, the ash of fifteen tons of barn-yard manure, the ash of
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wheat-straw, alkaline silicates—in short, none of the ash-constituents of plants had any effect. But
wherever ammonia was used there was obtained an inereased yicld, and, within certain limits, the
increase of wheat was in proportion to the quantity of ammonia supplied. -

But here a new and important fact was brought to light.  Though the increase of wheat was in
proportion to the quantity of ammonia supplicd, in no single case out of many hundreds of experiments
which have been made during the last twenty years, was as much ammonia (or, rather, nitrogen)
obtained in the increase of the wheat and straw as was furnished to the soil in manure.

There was evidently o loss of ammonia by the growth of wheat. Professor Way has advanced the
hypothesis that the large quantity of silica found in the straw of wheat and other grains is taken up
by the roots of the plants as an ammonia-silicate—the silica being deposited on the straw, and the
amwmonia evaporated into the atmosphere. This may or may not be the true explanation; but that
there s, pmctualir/, a great loss of ammonia by the growth of wheat there can be no doubt. The
same, it is believed, s true of barley, oats, rye, and Indmn corn, as well as of herds-grass, rep-top, rye-
grass, and other grasses grown for fodder.  We rest this beliof on the indications of experiments, and
on the expericnce of pmcllml farmers, and not on Way’s hypothesis in regard to the absorption of
silica as an ammonia-silicate. .

But if' that hypothesis is correct, it follows, as a matter of course, that the plants we have named,
and all others having silicious stems and stalks, belong to this class, and their growth involves a great
loss of ammonia to the farm. ‘

On the other hand, Mr. Lawes’s experiments on clover, beans, peas, and tares, indicate that there
is no loss of ammonia during the growth of these plants. It we apply fifty pounds of ammonia to a crop
of wheat, (which is equal to three hundrved weight of the best Peruvian guano,) the inereased growth of
the wheat and straw will not give us back more than twenty or twenty-live pounds ol ammonia; the
remaining twenty-five or thirty pounds has been evaporated into the atmosphere.  If, on the other hand,
we apply filty pounds of ammonia to clover or other leguminous plants, or to turnips, it is all, or nearly
all, retained. There is little or no loss.

Ammonia, or nitrogen, exists in all soils. but usually in a condition unavailable to plants cxcept in
small quantity. If it existed in an available condition, it would long ago have been washed away; bub
it lics there inert and insoluble.  I¢ is rendered active and available by tillage. Hence the advantages
of summer fallows on clay soils. Such soils frequently abound in nitrogen and other clements of plants,
but they are in an insoluble condition. The soil is so compact that light, heat and air—the three
grand agents of decomposition—are excluded, and it is only by tillage—Dy stirring the soil, by exposing
it to the sun, and letting in the air—that these inert substances can be rendered available as food for
plants,

On light and s'mdy soils, which admit the air more readily, tliere is not that accumulation of
organic matter and other food of plants whxch exists in the clays, and consequently mere tillage is not
so beneficial.

Ammonia and nitric acid (which probably has the same effect as ammonia) exist in the atmos-
phere. A well-pulverized soil, especially of a somewhat clayey nature, attracts ammonia from the air
and retains it.  And here we may allude to one of the most important discoverics which have been
made in scientific agriculture during the past ten years. Professor Way, at the time chemist to the
Royal Agricultural Society of England, made a series of investigations on what has since been called
the “absorptive powers of soils,” which resulted in throwing new light on the processes of vegetable
nutrition, and opening up a new field for future investigations, which have since been made, in regard
to the manner in which plants take up food from the soil through their roots. In the course of these
investigations he found that ordinary soils possessed the power of separating from solution in water the
different earthy and alkaline substances presented to them in manure. Thus, when solutions of salts
of ammonia, of potash, magnesia, &c., were made to filter slowly through a bed of dry soil five or six
inches deep, arranged in some suitable vessel, it was observed that the liquid which ran through no
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longer contained any of the ammonia or other salt employed. The soil had, in some form or other,
retained the alkaline substance, while the water in which it was previously dissolved passed through.

Further, this power of the soil was found not o extend to the whole salt of ammonia or potash,
but only to the alkali itself. If, for instance, sulphate of ammonia was the compound used in the
experiments, the ammonia would be removed from solution, but the filtered liquid would contain
sulphuric acid in abundance, not in the free or uncombined form, but united to lime; instecad of
sulphate of ammonia, we should find sulphate of lime in the solution; and this result was obtained,
whatever the acid or the salt cxperimented upon might be, It was found, moreover, that the process
of filtration was by no means necessary; by the mere mixing of an allkaline solution with a preper
quantity of soil, as by shaking them together in a bottle, and allowing the soil to subside, the same
result was obtained. The action, therefore, was in no way referable to any physical law brought into
operation hy the process of filtration. ,

It was also found that the combination between the soil and the alkaline substance was rapid. it not
instantaneous, partaking, therefore, of the nature of the ordinary union between an acid and an alkalt.

In the course of these experiments several different soils were operated upon, and it was found
that all soils capable of profitable cultivation possessed the property in question in a greater or less
degree.  Pure sand, it was found, did not possess this property. The organic matter of the soil, it
was proved, had nothing to do with it. The addition of carbonate of lime to a soil did not increase its
absorptive power, and, indeed, it was found that a soil in which carbonate of lime did not cxist possessed
in a high degree the power of removing ammonia or potash from solution.

To what, then, is the power of soils to arrest ammonia, potash, magnesia, phosphoric acid, &e.,
owing? The above experiments lead to the conclusion that it is due to the clay which they contain.
In the language of Professor Way, however, “Tt still remained to be considered, whether the whole clay
took any active part in these changes, or whether there cxisted in clay some chemical compound in
small quantity to whieh the action was due. This question was to be decided by the extent to which
clay was able to mnite with ammenia or other alkaline basis, and it soon became evident that the idea
of the clay, as a whole, being the cause of the absorptive property was inconsistent with all the ascer-
tained laws of chemical combination.”

Alter a series of experiments, Professor Way came to the conclusion that there is in clays a peculiar
class of double silicates to which the absorptive properties of svils are due. He found that the double
silicate of alumina and lime, or soda, whether found naturally in soils or produced artificially, would
be decomposed when a salt of ammonia, or potash, &e., was mixed with it, the ammonia or potash
taking the place of the lime or soda. Professor Way’s “discovery,” then, is, not that soils have “absorp-
tive properties” that have long been known, but that they absorb ammonia, potash, phosphoric acid,
&c., by virtue of the double silicate of alumina and soda, or lime, &c., which they contain.

Soils are also found to have the power of absorbing ammonia, or rather carbonate of ammonia, from
the air. 4

“1t has long been known,” says Professor Way, “that soils acquire fertility by exposure to the
influence of the atmosphere, hence one of the uses of fallows. * * * * I find that clay
is s0 greedy of ammonia, that if’ air charged with carbonate of ammonia, so as to be highly pungent, is
passed through a tube filled with small fragments of dry clay, every particle of gas is arrested.”

This power of the soil to absorb ammonia is also due to the double silicates. But there is this
remarkable difference, that while either the lime, soda, or potash silicate is capable of removing the
ammonia from solution, the lime silicate alone has the power of absorbing it from the air.

We have not the space to enter into the details of these investigations, or to point out their bearing
on practical agriculture. Suffice it to say that a well-cultivated soil has the power of absorbing from
the atmosphere a considerable quantity of ammonia. We will suppose that the soil, by the decomposi-
tion of its organic matter, and its power of attracting ammonia from the atmosphere, and from rain and
dew, receives annually fifty pounds of ammonia. If we grow a crop of wheat, barley, oats, rye, or Indian
corn, from twenty to thirty pounds of this ammonia is evaporated into the atmosphere during the growth
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of the plants, and is lost to the farm. If, on the other hand, we grow clover, beans, peas, tares, or turnips,
the whole of this fifty pounds is organized in the crop, provided there is sufficient available mineral mat-
ter in the soil; and if the crop is ploughed under, or consumed by animals on the farm, the whole fifty
pounds of ammonia, or nearly so, will be retained for the use of the subsequent cereal crops.

We have not space to dwell on {his important difference in the two classes of plants here desig-
nated, one of which (clover, &c.,) retains all the ammonia received from the soil and the atmosphere,
while the other class (the cereals) dissipate it into the atmosphere during their growth, A correct appli-
cation of this fact forms the key to good farming.

We must grow more green crops and a less breadth of cereals.

M. Leonce de Lavergne, an eminent rench writer, in his work on the Rural Economy of England,
Scotland, and Ireland, deduces the same law from his observations of the astonishing results of the Lnglish
system of rotation, though without offering any satisfactory explanation of its rationale. Speaking of
LEngland, he says: “That small country, which is no larger than a fourth of France, alone produces one
hundred and four millions of bushels of wheat, forty-eighty millions of barley, and ninety millions of
oats. If France produced in the same ratio, her yield would be four hundred millions of bushels of
wheat, five hundred and sixty millions of bushels of barley, oats, and other grain, equal to at loast double
her present productions; and we ought to obtain more, considering the nature of our soil and climate,
both much more favorable to cercals than the soil and climate of England. These facts vorify this
agricultural law, that, to reap largely of cereals, it is hetter to reduce than to extend the breadth of land
sown, and that by giving the greatest space to the forage crops, not only is a greater quantity of butcher's
meat, milk, and wool obtained, but a larger production of grain. TFrance will achieve similar resulls
when she has covered her immense fallows with root and forage crops, and reduced the breadth of her
cercals by several millions of hectares.”

This is true. Inglish farmers, guided by close observation and experience, have slowly worked out
an admirable system of rotation, and now scientificinvestigations have clucidated the principles upon which
it is founded. We may not be able at present to pursue generally the same system of rotation in this
country, but the principles are as applicable hero as there, and, if adopted, will produce the same
beneficial results.

The application of plaster, ashes, superphosphate of lime, and other mineral manures, has rarcly any
great cflect on the growth of the cereals; bub superphosphate of lime has an almost magical effect on
turnips, and plaster usually increases the growth of clover, so that these mineral manures, when applied
to these crops, may be rendered, indirectly, of great benefit to the cereals.

An English farmer once said to the writer, “Insure me a good crop of turnips, and I will insure
youa good crop of barley, and of every other crop in the rotation.”  Of so much value do British farmers
consider the turnip crop as a means of enriching the soil for the growth of the cercal grains, that they
spend more money in preparing the soil for turnips than for any other crop, frequently fifty dollars per
acre. The turnip crop has justly been termed the “sheet anchor” of British agriculture. It enables
the farmer to keep an immense stock of sheep and cattle, and thus enrich the soil ; the ammonia which
turnips obtain from the soil, the rain, and the atmosphere being retained and left on the farm for the
use of the following cereal crops. In the Norfolk or four-course system of rotation, one-fourth of the
arable land is sown to turnips, followed by barley, seeded with clover. It then lies one or two years
in clover, followed by wheat at one furrow. After the wheat, turnips again follow, and so on as before.
Latterly, by the use of superphosphate and guano for turnips, and by feeding large quantitics of oil-cake
and other purchased cattle food, the land has become so rich that many farmers have thought it necessary
to introduce an extra grain crop into the rotation, in order to reduce the soil. But lnt;herto the rule
has been never to take two grain crops in succession.

How different from this is the practice of some of our American farmers! Corn, batley, and wheak
often follow each other in succession; then seed down with timothy, red-top, or some other exhausting



xl | INTRODUGTION.

grass ; take off all the hay and thqn renew the process. To call this a “rotation of crops” is absurd
We might as well grow a crop of Indian corn cvery year. '

We must alternate the cereals with crops of clover, peas, beans, tares, and other leguminous plants, or
turnips ; feed them out on the farm, and carefully save and return the manure to the soil. .

Tn determining which crop to mise_ for feeding on the farm, we must: not 1?181‘(3]_}" ask the simple
question, *“ Which crop will afford the most nu‘tl.'itious‘ malter?” but, .“ \.Vlnch will ultimately be most
profitable, taking into consideration the effect of its growth on the so@, its value as food, and the vul‘ue
of the manure made by its consumption on the farm?”  All will admit that to grow wheat to be fed
to animals for the purpose of enriching the farm as the primary object would be a wasteful practice,
no matter how low a price it brought in market; and to grow harley, oats, rye, and Indian corn for the
same object is wasteful also, though perhaps ina less degree.

In order to enrich the soil for the growth of the cereals, therefore, we must grow those plants
which do not dissipate ammonia. We must feed them on the farm to stocl; and if we use any grain,
or purchased cattle food, it should be such, other things being equal, as contains the most nitrogen for
the value of the manure; the quantity of ammonia it contains will be in proportion 1o the richiess of
the food in nitrogen. Many farmers think manure is manure, no matter how it is produced. Jf the
elements which make rich manure are not in the food they will not be found in the manure, however care-
Sully it is preserved or composted.

Horses fed on herdsgrass and oats might do more work, but their droppings would not be as
valuable as though they were fed on clover-hay and peas, for the veason that peas contain twice as
much nitrogen as oats, and the clover much more than the herdsgrass.

In determining which food to use, both these facts must be taken into consideration. In regard
to feeding sheep, however, there is no drawback to the use of clover. Sheep do better on clover-hay than
on any other, and it would be the height of folly to grow herdsgrass, rye, grass, or red-top, or any of
the natural grasses, for the purpose of feeding sheep. Clover impoverishes the soil less than the grasses;
it contains more nitrogen, is at least equally fattening, and makes richer manure. The same may be
said of peas and beans, as compared to oats, barley, rye, or corn.  They impoverish the soil less, contain
twice as much nitrogen, are equally fattening when judiciously used, and afford much more valuable
manure. The same is true of oil-cake. It is quite as fattening as corn, and makes far better manure.

Whatever we do in raising crops, in fattening stock or purchasing cattle foods, let our object be to
accumulate ammonia for the growth of the cereals, and their yield will be soon greatly augmented.

'To avoid the midge, it is esseatial to get wheat in early. To attain this result, the land must be
naturally or artificially drained. This is the first requisite, without which all others will fil. The
best of tillage, manures, culture, and seed will be of little avail if the soil requires under-draining.

Other things being equal, wheat will be at least ten days earlier on land that is thoroughly under-
drained than on that which needs draining ; and it is a well-known fact, that if we could get our wheat
into flower ten days earlier than usual we should avoid the midge. ‘

Barly sowing of late years has been very generally adopted as a means of getting wheat eatlier ;
but in sowing too early there is danger from the Hessian fly. This insect deposits its eggs in the
young wheat in autumn, and early-sown wheat is more liable to injury than that which is sown later.
In the wheat-growing section of New Yorl the time for sowing winter wheat is from the first to the
twentieth of September. Formerly it was sown as late as the twenty-fitth of September, or, in some
instances, as late as the first of October; but, since the advent of the midge, such late sowing has been
abandoned. If the land is in high condition and well drained, from the tenth to the twentieth of
September is, perhaps, the best time to seed. Sown at this time, we stand a fair chance of steering
between the two great pests of the wheat-grower. If we sow earlier, we run additional risk from the
Hessian fly; and if later, the midge will almost certainly destroy the crop.

The land being well drained, enriched, and properly prepared in good season, the next important
point is the variety of wheat to sow. To avoid the midge, it must come into flower early, The variety
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most extensively grown in New York and Pennsylvania since the advent of the midge is the Mediter-
ranean. It is a red wheat, originally of inferior quality, but much improved of late years by sowing in
good early-wheat soil. Of white wheat the Soules is most extensively grown. It is, with the exception
of the Boughton wheat, one of the earliest white varieties yet generally introduced. The Boughton
wheat is extensively grown in Maryland and Virginia. It is from two to three weeks earlier than the
Soules, and has been introduced into New York in the hope that its early maturity will protect it
from the midge. This subject of getting an early variety of white wheat is attracting much attention,
and there can be little doubt we shall be able to obtain a variety that will be early enough to escape
the midge.

Wheat-growing in the west.—The increased production of wheat in the western States in propor-
tion to population has been most gratifying. Greatly as the means of transportation have increased,
they have not kept pace with the increase in production. The navigation of the Mississippi becoming
closed as a result of the present civil war, it was impossible to transport the large crops of the west
to the Atlantic markets. Freight rose to such an extent that it cost more than five times as much to
transport a bushel of wheat from Jowa to New York as the farmer received for it. The crops were
sold at prices ruinous to the producer.

As the war continued, however, and as our western army advanced south, a demand for agricul-
tural produce was created which gave buoyancy to prices, and ab the present time (1864) the western
farmer obtains nearly as much for his produce as the farmers of the middle States. ‘

The effect on wheat, however, has been less marked than on oats, corn, hay, and other articles
largely consumed by the army. The price of wheat is relatively lower than that of any other produce,
So long as we continue to export wheat to Europe, the price will be regulated by the foreign markets,
and the cost of sending it there. The bountiful wheat-harvest of 1863 in Great Britain and France,
reduced prices so low that English farmers found wheat one of the cheapest grains they could feed to
their stock. Had it not been for the high premium on gold, the price of wheat in this country, and espe-
cially at the west, would have been less than the cost of production; as it is, the advance in gold has
served to increase prices in the west much more in proportion than in the eastern and middle States.
For instance, if a bushel of American wheat sells at $1 25 in London, and the cost of sending it from
Towa is $1, the Iowa farmer, with gold at par, receives only twenty-five cents a bushel for the wheat,

Should gold continue at $2 50, (the price at the present writing,) though the wheat still brings
only $1 25 per bushel in London, and the cost of sending it there should be $1 a bushel, as before, the
Towa farmer would receive $2 12 per bushel for his wheat, instead of twenty-five cents, as would be
the case if gold was at par. The wheat is sold for gold, and $1 25 in gold sells for $3 12 in legal
money. Deduct $1 as the expense of sending it to London, and we have $2 12 as the price which
wheat should bring in Jowa. In other words, the premium on gold increases the price of wheat in
Towa eighi-fold.

On the same basis, the farmer in New York, whose wheat costs only twenty-five cents a bushel to
ship to London, would receive, with gold at par, $1 a bushel; and with gold at $2 50, as before, he
would receive $2 87.

The premium on gold, which advances the price of wheat cight-fold in Iowa, increases it less than
three-fold in New York. In other words, the éncrease in the price of wheat caused by the premium on
gold is more than twice as great in the west as in the eastern and middle States.

These figures are not intended to represent the actual cost of sending wheat to Europe, but are
used merely to illustrate the effect on prices of the present premium on gold. There can be no doubt
that the western farmer obtains a relatively higher price for his produce, owing to the premium on
gold, than the eastern farmer,

Of course any conclusions based on the present anomalous condition of affairs will be unsatis-
factory. When we return to a specie basis, it would seem that the present high prices of produce in

“the west, beiélg caused by the premium on gold, must rapidly fall.
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Tor some time before the war our western farmers were beginning to complain tnat wheat-
growing was not profitable—that the cost of transportation left them barely enough to meet the cost
of production-—and it was argued wisely, as we think, that it would be more profitable to grow less
wheat, and raise more cattle, pork, wool, &c., the cost of transporting which, in proportion to value, is
much less than that of a more bulky produce. '

When things veturn to their natural channel, there can be little doubt that the west will find it
more profitable to produce meat and wool, than to grow wheat. It was so for some years previous to
the war, and will be so again when the war ends.

In the mean time the demand for wheat and other grain, induced partly by the increased con-

sumption caused by the war, and the decreased production caused by the abstraction of labor employed
in the mechanic arts and the military serviece, will for some years, probably, keep prices high enough
to malie wheat-growing at the west exceedingly profitable. The time must be expected, however,
when the western farmer will again find the cost of sending wheat to the eastern cities and to Europe,
so high as to leave him barely margin enough to pay the cost of production.
' The western farmer for a year or two has been receiving high prices for his produce. e would
do well fully to understand the causes which have led to this result. They are by no means permanent,
and as long as we continue to export breadstuffs to Kurope,and prices remain there as they are at
present, nothing but a high premium on gold would enable us to command high prices for breadstuffs.
When we return to specie payments, if’ we have a large surplus of wheat to export, it is vain to expect,
as a general rule, anything like present prices in the west.

The rapidity with which manufactures have increased in the west, as well.as at the east, render it
highly probable that in future there will be a much greater home demand for agricultural products of
all kinds, than existed for a few years previous to the war. Some of the largest coal-fields in the world
exist in the western States, while iron and other metals are found there in great abundance. Every-
thing is favorable for building up a great manufacturing interest. Whatever may be the result of the
war in other respects, it seems certain that the price of manufactured articles must also continue high.
The interest on our national debt, and the increased yearly expenses of the government, will réquire
heavy duties on foreign manufactures; and this, in addition to the heavy expenses of transportation,
will give the manufacturers in the west all the protection that can be desired. The discovery and
development of the immense mineral resources of our western Territories, and their astonishing rich-
ness in gold, silver, and other metals, also favor the idea that in a few years the centre of population
will be found in the west, whither it hag been marching with steady progress, rather than in the
Atlantic States. Most of the produce which is now sent east at such a great expense will be con-
sumed at home, and the farmers of the interior will thus obtain a more equable market at fair
remunerative prices.

There is, perhaps, no one fact which gives a clearer idea of the great growth of the west, and the
increase of its products, than the amount of grain which is shipped each year from Chicago.. In 1838
seventy-eight bushels of wheat comprised the total exports from what has since become the greatest
grain market in the world. In 1839 it was 8,678 bushels; in 1840, 10,000 bushels; in 1841, 40,000
bushels; in 1842, 586,907 bushels; in 1845 it first reached a million bushels; in 1847 over 2,000,000
bushels. In 1851 and 1852 it again fell off to less than a million bushels; but in 1853 again
rose to 1,680,998 bushels. In 1854 it was 2,744,860 bushels. In 1855, 7,110,270 bushels; in 1856,
9,419,865‘ bushels; in 1857, 10,788,292 bushels; in 1858, 10,759,359 bushels; in 1860, 16,054,379
bushels; in 1861, 22,913,830 bushels; in 1862, 22,902,765 bushels; and in 1863, 17,925,336 bushels

of wheat.

Our official tables show that there were 173,104,924 bushels of wheat rajsed in the United States
in the year 1859. In that year we exported to Great Britain only 295,248 bushels of wheat. In
other ‘»?fords, out of every thousand bushels produced, we exported to Great Britain less than one and
three-fourths bushels: In 1860 our exports of wheat amounted to 11,995,080 bushels, or, assuming 'that
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no more was raised that year than in 1859, over seventy bushels in each one thousand produced. In
1861 and 1862 the exports were even still greater—greater by far than ever before known, being
20,061,952 and 29,798,160 respectively—falling down in 1863 to 16,069,664. The closing of the
Mississippi, and the loss of the southern trade, caused by the rebellion, together with the comparative
failure of the wheat crop in Great Britain, accounts for this large increase in our foreign exports.

There can he no doubt that the west, directly or indirectly, is-the source of all the wheat that is
exported from the United States, and this in addition to supplying. New England with breadstufls.
Under these circumstances, or such as are likely to exist, shall we continue to export wheat !

This question has been raised both in Europe and in this country. The question is not whether
the western States can raise more than enough for home consumption. There can be no doubt on this
point. But New England and the middle States are increasing in population, while their production of
wheat is declining. Can the west supply this increased demand and growing deficiency of the New
England and middle States, besides supplying the rapidly inereasing home demand, and have a surplus
left to export to foreign countries? HHad the country continued united and prosperous, had the west
continued to develop her rich agricultural resources with the rapidity of the last ten yecars, there can be
little doubt that we should have continued for a considerable time at least to export wheat; but, with
the increased demand caused by the war, with the abstraction of labor from agricultural pursuits, and
the stimulus given to manufactures, it is a question not so easily answered, whether we shall, for a few
years to come, continue to produce a surplus. Much depends on the middle States, to the productive-
ness whereof very slight improvement in our system of agriculture would add greatly.

There is no reason why the middle States should not raise wheat as abundantly as in past years,
While the aggregate production of wheat has greatly decreased, there are farmers in every county who,
by a judicious system of cultivation, raise as much wheat as at any {ormer period.  Let this improved
system of farming become general, and the middle States would soon become large exporters of wheat,
unless the stimulus given to manufactures shall greatly increase the home demand.  Farmers are now
receiving better prices for their produce than at any former period, and this is favorable to the intro-
duction of improved systems of cultivation. "With prices as low as they have ruled from 1850 to 1860,
it was not clear whether farmers in the middle States could altord to underdrain, manure, and cultivate
their land fo that extent which is necessary for the production of Jarge crops. This has been done in
individual cases with much profit, but still the great majority of Ilumem could not sec their way clear
in expending so much capital, and, indeed, it must be confessed that it is not easy to show how Zigh
Jurming can be made profitable with low prices. All this for the present, however, is now changed.
Prices have increased 1o a figure never before reached in this country. Kverything that the farmer
can raise, is in demand at rates which are highly remunerative. This demand and high prices cannot
tail to stimulate farmers to put forth-every encrgy to increase their crops. A higher system of culture
will be introduced, and, when once adopted and found profitable, w111 be continued, even though prices
should fall to the old standard.

There can be little doubt that the war is destined to make great changes in our agriculture.
Farming never was so remunerative as at the present time. Hitherto, while the profits have been
generally steady and sure, they have not been large, and the best talent of the country found greater
attraction in other pursuits.

As a people we have been distinguished for our material prosperity. « Labor is wealth,” and this
has poured in upon us from every country in Europe. This labor, directed by men of superior educa-
tion and enterprise, has developed the vast resources of the country to an extent without a parallel in
history. 'We had enjoyed along period of peace. The expenses of the government were but little,
people were active, industrious, intelligent, and enterprising. No wonder we became wealthy.  DBut
did our gains favor agricultural improvement? = We think not, materially. Being rich, with none of
those social distinctions which in Europe are kept up at such great cost, our wealth has been expended
in-luxuries. The result was, that those who contributed to our pleasures and the gratification of our
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tastes were more in demand and received a higher compensation than those who furnished the mere
necessaries of life. The war will, in the end, make us poorer and more economical, and the time must
sooner or later arrive when we shall have less to spend in mere luxuries; and those who furnish the
necessaries of life will receive a higher consideration and better compensation. The importance of
agriculture will be realized, and will attract the best minds of the country, and vast improvements
rapidly follow, succeeded by enlarged production. This great change, however, will not be brought
about at once. It will require time to introduce an improved system of agriculture and to materially
increase the productiveness of our farms.

In the mean time, it is highly probable that our exportation of breadstuffs to Europe will be
materially lessened, unless a European war should greatly enhance prices. It is, however, to an
increased home consumption that we look for those higher prices that will give that stimulus to American
agriculture it has hitherto needed. Aslong as we continue to export wheat, no matter to how small
an extent, the price in Europe will regulate the price in this country.

The price obtained in England for the 295,241 bushels of wheat which we exported in 1859
determined the price of our whole crop of over 173,000,000 of bushels raised that year, The price of
the one and three-fourths bushel exported fixed the price of the thousand bushels consumed at home.
If, for a few years, the price of grain in this country is determined not by what it will bring when
shipped to Europe, but by the price at which Europe can furnish it to us here, and if we are compelled
to forego some of the European luxuries which have of late years absorbed such a large proportion of
our wealth, it will be no great misfortune to us as a people.

For the following remarks on wheat culture in California we are indebted to ex-Governor Downey
to whom we are under great obligations for other important statements:

“Thus far in our history the wheat crop is next in importance to our product of the precious metals; yielding an abundant
supply for home consumption, and a large surplus for exportation. All of our valleys north of the Salinas plaing, in Montercy
county, are admirably adapted to the production of this great staple, yielding from 30 to 60 bushels to the acre, and generally
exempt from all diseases that affect and annoy the farmer in the Atlantic and Mississippi States. Our virgin soil as yet requires
neither fallowing nor manuring, but year after year yields from the same field its heaps of golden grain, IFrom the bay of
Monterey to the head of Russian river, an extent of 250 miles, is one vast wheat field. Barley and oats are produced in great
abundanee, but their export demand is imited, The wild oats, which i fully as luxuriant as the cultivated, is one of our most
important grasses, and, cut while the grain is in its lactescent condition, is considered the best hay in the world. ITirom the 10th
of May until the 1st of November the farmer expects no rin. o therefore cuts, threshes, and sacks on the same field, and
houses in a sound and perfect condition, rendering it perfect] y safo for the mill or the longest voyage.”

THE QUALITY OF OUR WHEAT,

High quality in wheat can only be obtained where there is sufficient heat in summer for its per-
fect elaboration. There is nothing that will take the place of sunshine. In this respect the climate
of the United States is far better for the production of wheat of high quality, than that of Great Britain.

The best wheat years in England are the dryest and hottest. The year 1863, with its great heaf,
was the best wheat season ever known in England. The crop was never before so large, or the quality
so good. The heat of the summer months approximated closely to that of this country. With “high
farming ” there is nothing which the English wheat-grower dreads so much as a cold, moist summer,
Could he be always sure of an American summer he could calculate on obtaining an average yield of
not less than forty bushels per acre, and of the highest quality. But should he male his land rich enough
to produce a heavy crop in a dry season, and a cool, moist summer should ensue, his wheat would be all
laid and not yield half a crop. So far as the summer climate is concerned, therefore, the American
wheat-grower has everything that he can desire. Ours is the climate for « high farming.”

The severity of the winters, and cold, late, wet springs, followed suddenly by dry, hot summers, are
the chief drawbacks to our American climate; but their injurious effects can easily be guarded against.
All that we need is good farming. The land must be drained, well cultivated, properly enriched, and
sown with a variety that matures early, and the result will be all that can be-desired. In moist lands,
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especially, the roots of grain which are not well protected by a healthy growth in anfumn are very sure,
by the upheaving of the ground, to be broken and exposed to a killing cold in winter. This is inevitable
in long-cultivated and moist lands. In new soils, rendered light and porous by the remains of vegetable
matter, late sowing often results differently. Underdraining will length en the season at least two weeks
in autumn and spring. The land will be drier and warmer in spring and fall, and cooler and more moist
during the summer months. The wheat, on thoroughly underdrained, well-cultivated, and enriched
land, will make a strong, healthy growth in autumn, and thus be enabled to protect itself against the
rigors of our severest winters; while it will come forward rapidly during the cool spring monthg, and
by the time that dry, hot weather sets in the plants will be so far advanced, and so full of sap, that all
that is needed is for the crop to mature. It isab this point that we need suflicient sunshine to elaborate
the juices of the plant and give us heat of high quality; and it is just here that the American climate
is so far superior to that of Great Britain. It is seldom, indeed, that we have not sun enough to mature
the heaviest crops when the soil and culture are adapted to the wheat plant.

While it is true that the American farmer is highly favored in regard to climate, it must be
acknowledged that the average quality of our wheat is by no means-what it should be. In New Yorlk,
Pennsylvania, and Ohio, the midge has driven out of cultivation some of the best varieties of white
wheat, and their place has been oceupied by the red Mediterranean wheat, which, though ealier, is of
inferior quality. The means which we have recommended to avoid the midge, would enable us to grow
better varieties, as well as to improve their quality. -

In the western States the quality of the wheat has greatly improved; but yet it is by no means
what it should be. More care in cleaning the seed, better cultivation, and less slovenly harvesting,
threshing, and cleaning, would add greatly to the quality of the western wheat crop, as well as to the
profits of the grower. The census returns do not show, separately, the amount of winter and spring
wheat. In many sections of the west, spring wheat is now much more extensively grown than winter
wheat, and the quality is, of course, inferior to the best samples of the latter. Much can be done, and
is doing, to improve the quality of our’ spring wheat, but the same efforts would give us winter wheat
of much greater excellence. With a better system of cultivation at the west, winter wheat will take
the place of the spring variety.

In concluding this article, it may not be out of place to suggest, that if any persons should be
disposed, from what we have written respecting the comsumption of wheat, to draw parallels with the
individual consumption in other countries, they should not overlook the extensive use made of maize
(Indian corn) by some portions of our people with whom wheat is a secondary consideration as an
article of diet,
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INDIAN UOORN.

Bushels of Indian corn proﬂuced in 1860.

STATES. BUSHELS. STATES. BUSITELS.
Alabama. ... voiiiiii i i 33,226,282 | Pennsylvania. ... ...t 28, 196, 821
Arkansas. ..o e 17,823,588 || Rhode Islandaee v v v e e e v oo meeeeecneeannn 461, 497
California. ..o v eie s it i te e iananan 510, 708 || South Carolina. .. ... ... oo iL.. 15, 065, 606
Connecticute e oo ee e e i eaereeeemanenns 2,059,835 || T ennesBee.mcvveenersceners sensannenne- 52, 089, 926
Delaware. oo e i et et e, 3,892,837 || DX e e s e e e em e emarnraaeaannans 16, 500, 702
(s 11 R S 2,834,391 || "Vermonte ce e e cee i e e e e e 1, 525, 411
Georgia. e eiiiee i et veendl 30,776,293 || Virginia. .. .ao il sl 38, 319, 999
15 1o 115, 174,777 || WiSCOoNBIN. « e cve e e e i iteneceereeaennnns 7, 617, 300
Indiana. cooiiiein e i e 71, 588,919 -
L0 3 42, 410, 686 Total States. .cuievneecennenrennn., 836, 404, 593
Kansas. .ot e i ettt 6, 160,727 ) S ——
Kentucky....oovoeeniiii i, G4, 043, 633
Toounisiana. . oo e eevenne i e 16, 853, 745 TERRITORIES.
Maine. oo e e e e 1, 546, 071
Maryland. ...ov oo, 13, 444, 922 | District of Columbia .. .oooerrnereernnnn. 80, 840
MasgachusettBe . o vee cevenenaneenas sunens 2,167,063 || Dakotahe oo oo oeee e e e 20, 269
Michigan. . .. oo iniei it e i 12,444,676 §| Nebragka- - oo o or v m ittt aeae., 1, 482, 080
Mmesota. e eee et i iee e et e e 2,041,952 || Nevada. oo e e oo i e et e e eeeaninn 460
Mississipple cvvevnrannninn ieniiinnia 29,057,682 || New Mexico.owviiimveeinnaianeaaan. 709, 304
L1100 S 72,802,157 || Utahe o e e e e e i e 90, 482
New Hampshire....ccveveenniiainian, 1,414,628 | Washington.....o...ooianiii ... 4,712
New Jersey..uoue e iiiininineonnacann. 9,723, 336 ' e
New York.eroer oo iciireeeneiercneennnns 20, 061, 049 Total Territories..co. voee cuee .. .... 2, 588, 147
North Carvolina....ceeeeiinnoiinnannnanan 30, 078, 564 |
01 U 73, 543, 190 AQETegato. e e v« o siveiiiii e, 838, 792, 740
T 76, 122

The production of Indian corn in the United States and Territories, according to the census of
1860, was 838,792,740 bushels. It is difficult to fully realize the magnitude of these figures, which we
can only appreciate by contemplating them in connexion with the aggregate production of our other
great staples.  With this object, wé here introduce a table showing the production of wheat, rye, oats,
barley, buckwheat, peas and beans, in 1850 and in 1860, as compared with the production of Indian

corn.

W heat, rye, oats, barley, buckwheat, peas and beans, raised in the United Staites and Territorics in 1850 and 1860, as com-
' pared with Indian corn.

.......

.......

1850,
100, 485, 944 bushels.
14,188, 813 “
146, 634, 179 ‘e,
5,167,015 o
8, 956, 912 ¢
9, 219, 901 ¢

284, 602, 764 «

592, 071, 104 “

1860.
173,104, 924 bushels.
21, 101, 380 i
172, 643, 185 «
15, 825, 898 i
17,671, 818 “«
15, 061, 995 “«

415, 309, 200 o

838, 792, 740 “
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It will be seen from the above table that we raise nearly five bushels of Indian corn to one of wheat,
and more than double the aggregate production of wheat, rye, oats, barley, buckwheat, peas, and beans.
Such was also the case in 1850. It will be scen, however, that less wheat was raised in 1850 i pro-
portion to Indian corn than in 1860. In other words, vastly as the production of Indian corn has
increased in ten years, the production of wheat has increased in still greater proportion.

We produce more bushels of oats than of wheat, but in proportion to Indian corn the increase is
not as great in 1860, as compared with 1850, as in the case of wheat.

The production of no other grain has increased so much in the last ten years as barley. It will
be seen that we produce hree times as much in 1860 as in 1850, while the production of Indian corn
has not quite doubled.

Buckwheat, peas, and beans have also greatly increased, but only a fraction more than Indian corn.

The principal corn-growing States are: Illinois, Missouri, Ohio, Indiana, Kentucky, Tennessee,
Towa, Virginia, Alabama, Georgia, North Carolina, Mississippi, Pennsylvania, and New York.

The following table shows the production of Indian corn in these States in 1860, 1850, and 1840

Production of Indian corn in the principal corn-growing States in 1860, 1850, and 1840,

States, 1860, 1850, 1840,
D 31T I 115,174,777 67, 646,984 22,034, 211
MisBowrl eeweur vumve i 72,892, 157 36, 214,637 17,332, 524
L0311 S P 73,543, 100 59, 078, 695 33,668, 144
Indionn . covececrarnncaieanan. 71,588,919 b2, 064, 363 28, 165, 887
Kentueky «ooonewaeeaaiann, G4, 043, G33 08, 672,591 39,847, 120
TENNESEEO vuvvnnres commaraonn 52, 080, 926 58, 70, 223 44, 986, 188
JOWR vt cneeimmr e cnra e 42,410, 686 B, G506, 799 1,406, 241
Virginia -oveee coiinnnrcinnnen 38,319, 999 35, 264, 319 34,577,501
Alabamay «cvois cviviiciniiereen 33, 226, 282 28,704, 048 20,947, 004
Georgla veveens cirieiii e 30,776, 203 30, 080, 099 20, 905, 122
North Caroling ovevere vurnanan. 30, 078, 564 27,941, 051 23, 893, 703
Mississippi... - oo oiiaan. 29, 057, 682 28, 440, 552 13,161,937
Pennaylvanin....coooooeiiaan.. 28, 106, 821 19, 835, 214 14, 240, 022
New York.ueewvmurameecvnnanan. 0, 061, 049 17, 858,400 10, 972, 286

Tennessee was the greatest corn-producing State in 1840, Ohio in 1850, and Illinois in 1860.

Kentucky was the second greatest corn-producing State in 1840, and also in 1850, while she
yielded the honor to Ohio in 1860.

Virginia stood third as a corn-producing State in 1840, Illinois in 1850, and Missouri in 1860.

Ohio stood fourth in 1840, Indiana in 1850, and again in 1860.

Indiana stood fifth in 1840, Tennessee in 1850, and Kentucky in 1860.

North Carolina stood sixth in 1840, Virginia in 1850, and Tennessee in 1860.

Illinois produces nearly one-seventh of all the corn raised in the States and Territories.

The six States of Tllinois, Missouri, Ohio, Indiana, Kentucky, and Tennessee, produced, in 1860,
449,332,502 bushels of Indian corn, or more than half the entire production of the United States and
Territories.

It will be observed from the above table that Towa has increased her production of Indian corn
during the last twenty and ten years, more than any other of the great corn-growing States. In
twenty years she has increased from less than one and a half million bushels to more than forty-one
million bushels. This young State produces nearly half as much corn as all New England and the
middle States.

The following table shows the production of Indian corn in the New England States, together
with the number of inhabitants, in the years 1860, 1850, and 1840 :
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Indian corn in the New Ingland States in 1860, 1850, and 1840, fogether with the population.
l BUSHELS OF INDIAN CORN, POPULATION,
States. ‘ ]
\ 18G0. 1850. 1840, 1860. 1850, 1840.
Connoctieut vovene o oeee cimrnanenns 2,059,835 1,935, 043 1,500, 441 460, 147 370,792 309, 978
MO « e e vene emmmn e eememenae 1,546, 071 1,750, 056 950,528 628, 279 583, 169 516,793
Mossnehnsetts «ovevnemnernnaieioanes 2,157, 063 2,345, 490 1,809,192 1,231, 066 094, 514 737, 699,
Now Hampshire « cceevaveninniannnan. 1,414,028 1,573,670 1,162,572 826, 073 317,976 284, 574
Rhode Eslan@oeeeoionominaiaaiaan.o, 461,497 539, 201 450,498 174, 620 147,545 108, 830
VEImOnt -« e vene eeneeme e e aaas 1, 525,411 9,032, 396 1,119,678 315, 008 314,120 291, 048
S PO 9,164,505 10,175, 856 6,992,900 | 3,135,283 9,728, 116 3,934, 892

Tt will be seen that in the last ten years the production of Indian corn has decreased in Maine,

Massachusetts, New Hampshire, Rhode Island, and Vermont.

This is accounted for, in part, by the

fact that the year 1859, to which the census of crops applies, was unusually dry, and the crops in New
England suffered cousiderably. It must be confessed, however, that the figures, making all due allow-
ance for the drought, do not place the agriculture of New England in a favorable light.

The following table shows the production of Indian corn in the middle States, together with the
number of inhabitants in the years 1860, 1850, and 1840.

BUSHELE OF INDIAN CORN.

POPULATION.
States.
1860, 1850. 1840. 1860, 1850. 1840.
New York..oovenennnn e mnaean 20, 061, 049 17, 858, 400 10, 972,286 3, 880, 736 3,007,394 2,428, 951
Penngylvanit . ae e oo vanmmninnanss 28,196, 821 19, 835, 214 14,240, 022 2,906, 115 2,311,786 1,724, 033
NOW JOIBEY v cmns cnrac s vmrann cannnnen 9,723,336 8,759,704 4,361,975 672, 0356 489, 555 373, 306
B 1Y R 19 3,802, 337 3, 145, 542 2, 099, 359 112,216 91,532 78, 085
Muoryland ceoveen cioeanirrrnrresinnas 13, 444, 922 10,749, 858 8,233, 086 687, 049 583, 034 470, 019
District of Columbin...cenveuenaiaaa. 80, 840 65,230 39,485 75, 080 51, 687 43,712
4 7Y 7Y R 75, 399, 305 61,413,948 39,916,213 8, 333, 230 6, 624,988 5,118, 070

The production of corn in the middle States increased over twenty millions of bushels from 1840
to 1850, and nearly fourteen millions from 1850 to 1860. When we consider that the production of
wheat during the last ten years in the middle States has fallen off very materially, this increase in
Indian corn is not more than might have been expected.

The following table shows the production of Indian corn in the southern States, together with the
number of inhabitants in the years 1860, 1850, and 1840:

BUSHELS OF INDIAN CORN, POPULATION,
States, .
1860, 1850, 1840. 1860. 1850, 1840.

Virginia. o ocve e 38, 319, 999 35, 254, 319 34,577,591 1,596, 318 1,421, 661 1,239,797
North Caroling. e veee covenencionnnnas 30, 078, 564 27,941, 051 23,893, 763 992, 622 869, 039 753, 419
Sonth Corolind. e, eeee e eennaeeanmans 15, 065, 606 16,271, 454 14,722,805 -703, 708 668, 507 594, 398
Georgin -« oo ee e 30, 776, 203 30, 080, 099 20, 905, 122 1, 057, 286 906, 185 691, 392
Aabama « oo oeimer i 33, 226, 282 28,754, 048 20, 947, 004 964, 201 771,623 590, 756
LiowiSiong veo e merm e e e e 16,853,745 10, 266, 373 5, 952,912 708, 002 517,762 352, 411
L TP 16, 500, 702 6,028,876 feevereeneeueenns 604, 218 212,592 |ovocowenoos .
Mississippleceeee coes coin e 20, 057, 682 22, 440, 552 13,101,237 791, 305 606, 526 375, 651
Arkeansns. ... ool iieiin i e 17,823, 588 8,893, 939 4, 846, 632 435, 450 - 209, 897 97, 574
TEROCISEO « v vvw e eae ccee vmemvecmemnnns 52, 089, 926 52,276,223 - 44, 986, 188 1,109,801 1,002,717 829, 210
Florida oo cvre aiieee c i ime s 9,834,391 1, 996, 809 808, 974 140, 425 87,445 54, 477

ST 1) I 282, 626,778 184, 802, 228 9,103,333 7,273,954 5,579, 085

!

238, 200, 743
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Both Tennessee and South Carolina produced less corn in 1860 than in 1850; while Georgia,
though showing a slight inercase, remains almost stationary.  Texas, which was unreported in 1840,
gave six million bushels in 1850, and sixteen and a half million in 1860. Arkansas nearly doubled her
production of Indian corn [rom 1840 to 1850, and again from 1850 to 1860. Louisiana also shows a
rapid increase—mnearly six million bushels. The total increase in the southern States from 1840 to
1850 is a little over fifty-three million bushels of Indian corn, and from 1850 to 1860 less than forty-
two and a half million bushels.

The following table shows the production of Indian corn in the western States, together with the
number of inhabitants in the years 1860, 1850, and 1840 :

BUSHELS OI' INDIAN CORN. POPULATION,
States.
1860, 1850, 1840, 1860. 1850, 1840,

(0] T T 73,0643, 190 50, 078, (95 33, 666, 144 2,339,511 1,930, 329 1,619, 467
TNAIONA ot e e e et e aan e 71, 588, 919 62, 064, 363 28, 165, 887 1, 360, 428 068, 416 (85, 806
Michigan vvevuneinee veecaanncaian, 12, 444, 676 6, 641, 420 2,877,030 749, 113 397, 604 212, 27
Tl NOI8 . e cw e e cee i meme e meneone 115,174,717 67, G40, 084 28, G4, 211 1,711,061 861, 470 176, 183
WVISCONSIN « e memn tmevns cere semecsanns 7,517, 300 1,988, 979 379, 859 775, 881 305, 391 30, 945
MIBNESOM e s e re cvaeies ce e 2, 1, 952 16,795 [oveecvcmonnnaen. 172,193 (1 o A O
O OWR e e e e aa 42, 410, 686 8, 65G, 704 . 1,406, 241 074,013 102, 214 433, 112
MIBBOM - oo eevm oo o ee e 72, 802, 157 86, 214, 537 17, 382, 54 1,182, 012 652, 044 383, 702
Rontueky « oo i i aaes 64, 043, 633 58, 678, 601 39, 847, 120 1, 155, G4 482, 405 779, B8
JCDIEES v o e e e emonnr smcmmeonnecmnnn G, 100,727 | v iee e et TOT, 200 Jereer e et viees aann
B N 1,482,080 Joeeurncne e el IS 1011 R PR RN
v O 470,190,007 | 980,881,008 | 145,700,525 10, 247, 663 6,386, 000 4,131, 970

The above table is worthy of careful study. It shows at a glance the unparalleled rapidity with
which the agricultural resources of the western States are being developed.

Kansas has advanced more rapidly than any other State, having neither crops nor population in
1850. The production of Indian corn has grown up to over five and a half million bushels in 1860.

Minnesota presents also another instance of rapid increase  In 1850 her return of Indian corn was
only 16,725 bushels. While in 1860 her product is given at nearly three million bushels, or over one
hundred and seventy-eight times as much as in 1850.

Nebraska, which was unreported in 1850, produced nearly 14 miliion bushels of Indian corn in
1860, as before stated.

Towa makes exhibit of remarkable increase in the production of Indian corn. Irom less than one
and a half million bushels in 1840, she has increased to over forty-two million bushels in 1860,

- The following table shows the production of Indian corn in the Pacilic States, together with the

number of inhabitanis in the years 1860, 1850, and 1840 : '

BUSHELS O INDIAN CORN. POPULATION,
Slates and Territories. :
1800, 1850, 1840, 1860, 1850, 1840,
California «.... b e anma s ~ 510,708 12,236 |vemaenvannnnanns 365, 430 92,607 [-oooeieennnn-
Orepon veeeeiinnerneanmacnsnnnne cnne 76, 122 2018 |iaveenmeneecann: 62, 4065 13,24 Joociiannana.n
Now Mexieo.euenme iicinniiineaanes 709, 304 365,411 |ecveerieeneanenn 83, 009 61,547 [-eeieeeinunnn
Washingtom .ocewn s oeee oo ian Ll 4712 e i 3 T T PO I
THab e e e e 90, 482 0,809 |oeeieeiiian.. ‘ 40,273 11,380 f-eeemiiincnns
Total....., et e 1,301, 3283 390,464 Jemiriinieennn. i 552, 354 178,818 jceeueriannn.
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Tn the production of Indian corn, as in all other evidences of material prosperity, California pre-
sents a conspicuous instance of rapid increase. From 12,236 bushels in 1850, she produces 510,708

bushels of Indian corn in 1860, or over forty times as much as in 1850.

This is by no means equal to

the ratio of increase in Minnesota—only, in fact, one-fourth as great; but it shows, nevertheless, that
the golden State is rapidly developing her agricultural resources. -

The following table shows the production of Indian corn in the New England, middle, western,
southern, and Pacific States in the years 1860, 1850, and 1840, together with the number of inhabitants

BUSHELS OF INDIAN CORN. POPULATION,
States.
18G0. 1850, 1840. 1860, 1860, 1840,

WestoIn o comanveane e e 470,190, 097 280, 881, 093 148, 700, 5256 10,247, 663 6, 386, 000 4,131, 370
SOUENEITL + e e e 289,600,778 | 238,200,743 | 184,802,098 9,103, 333 7,273, 954 5,579, 085
MAI0 - e ee eemee e emeeeaameaaemae 75,309, 309 61,413, 918 39, 916, 913 8, 333, 250 6, 624, 088 5,118, 076
New England._..oovenvvennaiaaaeianns 9,164, 505 10,175, 856 6, 992, 909 3,135,283 2,728, 116 9,234, 82
PUCHIC o v eoene corenceamacrccaannans 1,301, 328 300,464 |...oiiiiin.... 552, 254 179,818 foeeviinnnans

171 838,772, 017 ‘592, 071,104 317,531,875 31,443, 322 23, 191,876 17, 069, 453

The following table shows the number of bushels of Indian corn produced in the different sections of
the United States to each inhabitant, in the years 1860, 1850, and 1840 :

1860. 1850 1840,

New England States. o .o oo vn viieieaainis onnn 2.90 3.70 3.02
Middle States. - oo vee e v e m e e e naaa 9.04 9.11 779
Southern States. o ooveveevns cunnn. e eabaeaaaaen 30.83 32.76 33.13
Pacific States. o vuee oo i e e 2.55 2,18 e
Woestern Btates. c v e it et e i e eae e 45.27 44.14 36.33
The United States and Territories....oouoo.... 26.12 26.04 22,11

In the New England States the production of corn increased over three million bushels from 1840
to 1850, but decreased over a million bushels from 1850 to 1860. In proportion to population there
was also a slight increase from 1840 to 1850; but a decrease of nearly one bushel to each inhabitant
from 1850 to 1860. With the exception of the Pacific States, the New Iingland States, in proportion
to population, produce far less Indian corn than any other section in 1860—less than three bushels to
each inhabitant.

The middle States have nearly doubled their production of Indian corn since 1840. TFrom 1840
to 1850 the increase was from nearly forty millions to over sixty-one millions of bushels; and in 1860
to over sixty-five millions of bushels.

In proportion to population, the middle States show a slight decrease in the production of Indian
corn since the census of 1850, but a decided increase from 1840 to 1850. These States now produce
about nine bushels of Indian corn to each inhabitant, or more than three times as much as the New
Tingland States.

We have no means of knowing the actual increase in the number of acres planted to Indian corn
but. it is bardly probable that they have increased more than the increase in the production of this
grain.  The increase in the population is due mainly to the growth of the cities and villages rather
than t.o an increase in the number of persons engaged in the cultivation of the soil. The table, how-
ever, is interesting in reference to our ability to sustain a rapidly increasing population.

Indian corn ig probably the best crop for such an object. In the case of an individual farmer we
are apt to judge of the character of his farming from the appearance and product of his corn crop; and
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what is true of an individual is no less true of a nation.  If the average yield of Indian corn is increas-
ing, it is pretty good evidence that our gencral system of agriculture is improving. Tor this reason
{he tables here presented are pre-eminently worthy of study.

In the New England States, as we have shown, the aggregate crop of Indian corn in 1860 was
less than in 1850.

Tn the middle States there has been a steady increase from 1840 to 1850, and (rom 1850 to 1860;
but from 1850 to 1860 this increase in the corn crop has barely kept pace with the increase in popu-
lation.

In the southern States there has also been a steady increase in the amount of Indian corn pro-
duced in 1840, 1850, and 1860. The increase in 1850, as compared with 1840, was about fifty-three
million bushels; and from 1850 to 1860 a little less than forty-two and a half millions.

The increase of the corn crop in the southern States, however, has not kept pace with the increase
in population. There were produced in 1840 a little over thirty-three bushels {o an inhabitant; in
1850, thirty-two and three-fourths bushels, and in 1860 less than thirty-one bushels to cach person.

The southern States, it will be seen, produce, in proportion to population, Zen times as much corn
as the New Ingland States, and over three times as much as the middle States.

In the western States the aggregate production of Indian eorn was, in round numbers, 145,000,000
bushels in 1840, 280,000,000 bushels in 1850, and 470,000,000 bushels in 1860; while the popula-
tion, in round numbers, was 4,000,000 in 1840, 6,000,000 in 1850, and 10,000,000 in 1860.

The western States are the only section of the country (except the Pacific States) in which the
production of Indian corn has steadily increased in greater proportion than the population.  In 180
the western States produced 35 bushels to each inhabitant; 44 bushels in 1850, and 45 bushels to
each person in 1860.

"This result is owing, in a good degree, to the increased facilitics of transportation, and still more
to the improved processes of culture which have followed the introduetion of improved implements and
machines. In no other section have farmers manifested a greater promptitude to avail themselves of
the labors of the inventor and mechanic, and the result is shown in the above table. In no country in
the world is there a finer field for the introduction of mechanical appliances for the culture of the soil
than on the rich prairies of the western States. It was here that the reaper first found its way into
general use; and what is true of the reaper is cqually true of nearly all other agricultural machinery.
The steam-plough, introduced the present year from England, will here, if anywhere, be speedily em-
ployed to pulverize the soil and prepare it for a crop.

Taking the country as a whole, the production of Indian corn to each inhabitant was 22 bushels
in 1840, 26 bushels in 1850, and a little over 26 bushels in 1860. The census of 1850 showad an
increase of four bushels to each inhabitant, while the last census shows that the production of Indian
corn, taking the country as a whole, fully keeps pace with the increase in population.

Tlinois not only produces the largest aggregate amount of Indian corn, but also produces more in
proportion to population than any other State. She produced 67 bushels of corn to each inhabitant in
1850, and also in 1860, and 47 bushels in 1840.

Iowa comes next. She produced 32 bushels of corn to each inhabitant in 1840, 45 bushels in
1850, and 60 bushels in 1860.

Thc next highest is Kansas.  She produced 52 bushels of corn to cach inhabitant in 1860.

Indiana succeeds, with 41 bushels to each inhabitant in 1840, 50 bushels in 1850, and 51 bushels
in 1869.

Tennessee stands next.  She produced 42 bushels of corn to each person in 1860. This, however,

is far less than she produced in 1850 and in 1840. In 1850 she produced 52 bushels of corn to each
person, and in 1840, 54 bushels.
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CULTURE OF INDIAN CORN.

Little need be said on this subject. Throughout the great western States, the price of Indian corn
has nsually, till within a-year past, been so low that little money or labor could be expended profitably
in manuring or cultivating the corn crop. There are millions of acres that scem as though they were
formed to produce this magnificent American cereal at the least cost of time and labor. A loose, moist,
but not wet, fertile soil, with abundance of sunshine, is what is needed for the growth of large crops of
Indian corn. The rich bottom lands of the west and southwest ave the finest lands in the world for
this grain. There are instances where it has been grown annually on such lands for over fifty years
without any sensible diminution in the yield either of grain or stalks.

The ease with which Indian corn can be grown, is, perhaps, one reason why there have been so
few investigations in regard to the requirements of this important plant. 'We know something of the
best fertilizers of wheat, barley, beans, peas, turnips, and grass, but how few have made investigations
respecting the special demands of Indian corn. To increase a crop of wheat from 15 to 25 bushels
per acre, we know with cousiderable certainty the quantity of certain constituents of manure that will
be needed; but who can say the same in regard to Indian corn? If a soil without manure yields 30
bushels of Indian corn per acre, who can tell how much ammonia, phosphoric acid, potash, and other
elements of plant food, are required to enable it to produce 60 bushels per acre.

In the hope of ascertaining something in regard to this subject, the New York State Agricultural
Society offer a standing prize for experiments on this culture.  As the subject is one of great importance
to the farmers of the whole country, it will be interesting to give the rules laid down for conducting
{hese experiments, and we cannot but hope that farmers in other States will make similar experiments,
o that before another censusis taken, we shall not have to confess our ignorance in regard to the
peculinr manurial requirements of the most important crop of American agriculture.

The following is the plan of experiments suggested : The executive committee of the New York
State Agricultural Society, deeming it of great importance to ascertain the manure best adapted to
Indian corn, one of the most important crops of this country, propose to award premiums for the best
conducted and most satisfactory experiments with the manures hereinafter named.

It is desired that the field upon which the experiment is made, should have been under cultivation
for a considerable time; and if it has not been manured, and has been impoverished by continued culti-
vation of cereal crops, it will be the most acceptable. It is very important to ascertain the amount of
phosphoric acid, sulphuric acid, potash, soda, lime, &e., required in the soil for the proper growth of
Indian corn,

The mechanical condition of the field must be carefully attended to, and all parts of the field to be
as much alike as possible. One-fourth of an acre for each plot, and zwo of these to be without manure
of any kind. It is believed that this is as small a quantity of land as will secure reliable results, and it
is of the utmost importance that the field experiments should be satisfactory.

Plate or money premium $75.
No. 1. The following preparations to be tiied, each of the numbers representing one-fourth of an acre:
. Without manure. ‘
. 4 tons of well-decomposed barn yard manure.
4 tons of green manure from barn yard.
100 pounds sulphate of lime. ‘
100 pounds sulphate of ammonia,
100 pounds of superphosphate of lime.
75 pounds of pearl-ash, ‘
50 pounds of soda-ash.
25 pounds of sulphate of magnesia.
50 pounds of gulphate of lime.
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11. 75 pounds of pearlash, 50 poundsof soda-ash, 25 pounds of sulphate of lime, and 25 pounds of sulphate
ot magnesia.
12, As No. 11, with 100 pounds of sulphate of ammonia.
18, AsNo. 11, with 100 pounds of superphosphate of lime.
14. As No. 11, with 100 pounds of sulphatc of ammonia, and 100 pounds of superphosphate of lime.
15. As No. 11, with 50 pounds of sulphate of ammonia,
16. 50 pounds of sulphate of ammonia.
17. 60 pounds of superphosphate of lime.
18. 4 tons of barn yard manure, 50 pounds each of sulphate of ammonia, superphosphate of lime, pearl-
ash, soda-ash, sulphate of magnesia, and sulphate of lime.
. Without manure.
If potash, soda-ash, and magnesia cannot be readily obtained, unleached hard-wood ashes may be
substituted for them.

The superphosphate of lime should be made from caleined bones, and should be placed in direct con-
tact with the seed. The sulphate of ammonia should be applied in the hill, with a little soil intervening
between it and the seed. The pearlash or soda-ash must not be mixed with the superphosphate or sul-
phate of ammonia before sowing. The other substances can be applied as convenience or custom dictates.

Superphosphate of lime from calcined bones, ground quite fine before admixture with acid, may be
made as follows: Grind the caleined bones very fine ; then to 100 pounds of bone-dust add 75 pounds
of water, and mix thoroughly; then add 100 pounds of ¢ brown or chamber™ sulphuric acid and mix
completely, and repeat the process until the quantity vequired is made.  (Such a superphosphate can
be sown with the smallest sceds without {car of injuring the germinating prineiple.)

Hitherto the only experiment that has been made in reference fo this prize was conducted by
Josern HArrrs, near Rochester, New York.  The society awavded him the prize, although the precise
conditions of the experiments were not adhered to.  As the first, and indeed the only experiments of
the kind cver made in this country, we need offer no apology for embodying them in this report.

The soil on which the experiments were made is a light sandy loam. It has been under cultiva-
tion for upwards of twenty years, and, so far as could be ascertained, bad never been manured. It had
been somewhat impoverished by the growth of cercal crops, and it was thought that for this reason, and
on account of its light texture and active character, which would cause the manures to act immediately,
it was well adapted to the purpose of showing the effect of different manurial substances on the comn
crop. The land was a clover sod, two years old, pastured the previous summer. Tt was ploughed
early in the spring and harrowed till inexcellent condition. The corn was planted May 23, in hills
three and one-half feet apart each way. Each experiment was made on the one-tenth of an acre,
and consisted of four rows, with one row between each plot, without any manure. The manures
were applied in the hill immediately before the seed was planted. With the superphosphate of lime,
and with plaster, (gypsum, or sulphate of lime,) the seed was placed directly on top of the manure.
The ashes were dropped in the hill and covered with soil, upon which the seed was planted, that it
should not come in contact with the ashes. Guano and sulphate of ammonia were treated in the same
way. On the plots where ashes and guano or ashes and sulphate of ammonia were both used, the
ashes were first put in the hill and covered with soil, and the guano or sulphate of ammonia placed
above, and also covered with soil before the seed was planted. The ashes and superphosphate of lime
were treated in the same way. It is well known that unleached ashes, mixed either with guano, sulphate
of ammonia, or superphosphate of lime, mutually decompose cach other, setting free the ammonia of the
guano and sulphate of ammonia, and converting the soluble phosphate of the superphosphate of lime
into the insoluble form in which it existed before treatment with sulphurvic acid. All the plots were
planted on the same day, and the manures weighed and applied under Mr. Harris’s immediate suner-
vision. Rverything was done that seemed necessary to secure accuracy.

Py
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The following table gives the results of the experiments :

Tuble showing the results of experiments on Indian corn near Rochester, New York.

7 . [P [y ]
5 g | B4 | B | 8238 54
= Deseriptions of manure and quantitios applied por acro. 8 g :_" g1 3¢ 58 5 & g °
s sg g | B | 58|52 | 5§
g g8 | e 8 BB G | B | 7
= © ) 5 ° 8 5B 3 —
g 3 |3 |ES&|g° |8 |E°
7 A A 6o |4 o &
T | MO TGIIIIG « v cvn vmm s mammmmsmsaensssmmnsascrs cmnssamnas suamnssene o nonascee 60 7 (72 D DU PN
2 | 100 pounds plaster, gypsum, or sulphate 0f UME.eeaeneae e it e e 70 8 78 10 1 11
3| 400 pounds unleached wood-ashes and 100 pounds plaster, (mixed) <..oooveiinaoon 68 10 78 8 3 1?
4 | 150 pounds sulphate of MNMOMIR <« o vemren cesare cmr are e e e e e 90 15 106 30 8 a3
5 | 800 pounds superphosphate of Hme «eavrne o e cmenneanae e PP T ITLE 70 8 78 ] 1 11
6 | 150 pounds sulphate of ammonia and 400 paunds superphosphato of lime, (mixed). .. 85 5 Q0 225 23
7 | 400 pounds unleached wood-nsies, (UREEIEAIN) weee o aee e e e et G0 12 b 2 5 5
8 | 150 pounds sulphate of ammonin and 400 pounds unleached wood-ushes, (sown sepu-
TRECLYY 4 e eem e v et cme e e e et e s e el e e 87 10 97 27 3 30
9 | 300 pounds superphosphate of lime, 150 pounds sulphate of ammonia, and 400 pounds
unleached Wood-a8h08 ccu e o i i e et e e e o veemaeas 100 8 108 40 1 41
10 | 400 pounds unleached Wo0d-08HES. o« oeenmmern ch i e 60 8 68 feeouno.. 1 1
11 | 100 pounds plaster, 400 pounds unleached wood-nshes, 300 pounds superphosphato
{ of lime, and 200 pounds Peruvial guano ... coooveincien crieeranvaaniaaan. 95 10 105 35 k 38
12 | 75 pounds sulphato of AMMONIA. .« eiaen con e e e 78 10 a8 18 i 91
13 | 200 pounds Peruvinm EUANO0 —woeen critmann ce e crem e baascnm e sae e aaescane 88 13 101 28 6 54
14 | 400 pounds unlenched wood-nshes, 100 pounds plaster, and 500 pounds Poruvian guano.| 111 14 125 51 7 58

The superphosphate of lime was formed especially for these experiments, and was a purc mineral
manure of superior quality, made from calcined bones; it cost about two and a half cents per pound.
The sulphate of ammonia was a good commercial article obtained from London at a cost of about
seven cents per pound. The ashes were made from beech and hard maple (acer saccharinum) wood,
and were sifted through a fine sieve before being weighed.. The guano was the best Peruvian, costing
about three cents per pound. It was crushed and sifted before using. In sowing the ashes on plot 7
an error occurred in their application, and for the purpose of checking the result, it was deemed
advisable to repeat the experiment on plot 10.

On plot 5, with 300 pounds of superphosphate of lime per acre, the plants came up first, and
exhibited a healthy, dark-green appearance, which they retained for some time. This result was not
anticipated, though it is well known that superphosphate of lime has the effect of stimulating the
germination of turnip-seed, and the early growth of the plants to an astonishing degrec; yet, as it has
no such effect on Wheat, it secmed probable that it would not produce this effect on Indian corn, which
in chemical composition is very similar to wheat. The result shows how uncertain are all specula-
t.ions in regard to the manurial requirements of plants. This immediate effect of superphosphate of
lime on corn was so marked that the men (who were at the time of planting somewhat inclined to be
skeptical in regard to the valuc of such small doses of manurc) declared that “superphosphate beats
all creation for corn”  The difference in favor of superphosphate at the time of hoeing, was very per-
ceptible even at some distance.

{Uthough every precaution deemed necessary was taken to prevent the manures from mixing in
th.e hill, or from injuring the seed, yet it was found that those plots dressed with ashes and guano, or
with ashfas and sulphate of ammonia, were injured to some extent. Shortly after the corn was planted
heavy rain 'set in and washed the sulphate of ammonia and guano down into the ashes, and mutual
flecomposﬁ:mn took place, with more or less loss of ammonia. In addition to this loss of ammonia
these manures came up to the surface of tho ground in the form of an excrescence so hard that the
plants could with difliculty penetrate through it. This is a fact which should be borne in mind in
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instituting future experiments. It would have been better, undoubtedly, to have sown these manures
broadcast, except for the difficulty of sowing them evenly by hand on so narrow a plot without risk of
having some part of the manures blown upon the adjoining plots.

It will be scen by examining the table, that, although the superphosphate of lime had a good
effect during the early stages of the growth of the plants, yet the increase of product did not come up
to these early indications. On plot 5, with 300 pounds of superphosphate of lime per acre, the yield
~is precisely the same as on plot 2, with 100 pounds of plaster (sulphate of lime) per acre. Now,
superphosphate of lime is composed, necessarily, of soluble phosphate of lime and plaster, or sulphate
of lime formed from a combination of the sulphuric acid employed in the manufacture of superphos-
phate with the lime of the bones. In the 300 pounds of superphosphate of lime sown on plot 5 there
would be about 100 pounds of plaster, and as the effect of this dressing is no greater than was
obtained from the 100 pounds plaster sown on plot 2, it follows that the good effect of the superphos-
phate of lime was due to the plaster which it contained.

Again, on plot 4, with 150 pounds of sulphate of ammonia per acre, we have ninety bushels of
ears of sound corn, and fifteen bushels of ears of soft corn (“nubbins”) per acre, or a total increase
over the plot without manure, of thirty-eight bushels. Now, the sulphate of ammonia contains no
phosphate of lime, and the fact that such a manure gives a considerable increase of crop confirms the
conclusion arrived at from a comparison of the results on plots 2 and 5, that the increase from the
superphosphate of lime is not due to the phosphate of lime which it contains, unless we are to conclude
that the sulphate of ammonia rendered the phosphate of lime in the soil more readily soluble, and
thus furnished an increased quantity in an available form for assimilation by the plants—a conclusion
which the results with superphosphate alone, on plot 5, and with superphosphate and sulphate of
ammonia combined, on plot 6, do not sustain.

On plot 12 half the quantity of sulphate of ammonia was used as on plot 4, and the increase is a
little more than half what it is where double the quantity was used.

Again, on plot 18, 200 pounds of Peruvian guano per acre gives nearly as great an increase of
sound corn as the 150 pounds of sulphate of ammonia. Now, 200 pounds of Peruvian guano contains
nearly as much ammonia as 150 pounds sulphate of ammonia, and the increase in both cases is evidently
due to the ammonia of these manures. The 200 pounds of Peruvian guano contained about 50 pounds
of phosphate of lime; but as the sulphate of ammonia, which contains no phosphate of lime, gives as great
an increase as the guano, it follows that the phosphate of lime in the guano had little if any effect—a
result precisely similar to that obtained with superphosphate of lime.

We may conclude, therefore, that on this soil, which had never been manured, and which had been
cultivated for many years with the cerafia—or, in other words, with crops which remove a large quan-
tity of phosphate of lime from the soil—the phosphate of lime, relatively to the ammonia, is not defi-
cient. If such were not the case, an application of soluble phosphate of lime would have given an in-
crease of crop, which we have shown was not the case in any one of the experiments.

Plot 10, with 400 pounds of unbleached wood-ashes per acre, produces the same quantity of sound
corn, with an extra bushel of “nubbins” per acre, as plot 1, without any manure at all; ashes, therefore,
applied alone, may be said to have had no effect whatever. On plot 3, 400 pounds of ashes, and 100
pounds of plaster, give the same total number of bushels per acre as plot 2, with 100 pounds plaster
alone. Plot 8, with 400 pounds of ashes and 150 pounds sulphate of ammonia, yields three bushels of
sound corn and five bushels of “nubbins” per acre less than plot 4, with 150 pounds sulphate of ammo-
nia alone. This result may be ascribed to the fact previously alluded to—the ashes dissipated some of
the ammonia.

Plot 11, with 100 pounds of plaster, 400 pounds ashes, 300 pounds of superphosphate of lime, and
200 pounds Peruvian guano, (which contains about as much ammonia as 150 pounds sulphate of ammo-
nia,) produced precisely the same total number of bushels per acre as plot 4, with 150 pounds sulphate
of ammonia alone, and hut four bushels more per acre than plot 13, with 200 pounds Peruvian guano
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alone. It is evident, from these results, that neither ashes nor phosphates had much effect on Tndian
corn on this impoverished soil, ‘

Plot 1+t received the largest dressing of ammonia, (500 pounds of Peruvian gnano,) and produced
mueh the largest crop, though the increase is not so great in proportion to the guano as where smaller
quantities were used,

The manure which produced the most profitable result was the 100 pounds of plaster on plot 2.
The 200 pounds of Peruvian guano on plot 18, and which cost about $6, gave an increase of fourteen
hushels of shelled corn and six bushels of “nubbins.” The superphosphate of lime, although a very
superior article, and estimated at cost price, in no case paid for itself. The same is true of the ashes.

Bub the object of the experiment was not so much to ascertain what manures will pay, as to as-
certain, if possible, what constitucnts of manures ave required in greatest quantity for the maximum
production of corn. All onr agricultural plants are composed of the same elements; the only difference
being in the relative proportions in which they exist in the plants. Thus, wheat and turnips contain
precisely the same elements, but the ash of wheat contains five times as much phosphoric acid as the
ash of turnips; while the turnips contain much more potash than wheat. 'This fact being ascertained
by chemical analysis, it was supposed that wheat required a manure relatively richer in phosphoric acid
than was required for turnips.,  This is certainly a plausible deduction; but careful and numerous ex-
periments have incontrovertibly proved that such is not the case; in fact, that an ordinary crop of
turnips requires more phosphoric acid, in an available condition in the soil, than an ordinary crop of
wheat. Trom this fact, and several others of a similar character, the conclusion is irresistible, that the
chemical composition of a plant—the relative proportion in which the several elements exist in the
plant—is not a certain indication of the manurial requirements of the plant; or, in other words, it does
not follow that because a plant contains a relatively larger proportion of any particular element, that
the soil or manure best adapted for the growth of this plant must contain a relatively larger proportion
of this element. '

Wheat, rye, barley, oats, and Indian corn all contain a relatively large quantity of phosphate of
lime; butit is not safe to conclude from this, that a soil or manure best adapted for their maximum
growth must also contain a relatively large quantity of phosphate of lime. It is known positively, from
numerous experiments, that such is not the case with wheat; and it is, therefore, at least doubtful
whether such is true of Indian corn. On the other hand, we know, from repeated experiments, that
wheat requires a large quantity of ammonia for its maximum growth; and as Indian corn is nearly
identical in composition to wheat, it is somewhat probable that it vequires food similar in composition.
This, however, is mevely a deduction—never a safe rule in agriculture. We cannot obtain positive
knowledge in regard to the requirements of plants, except from actual experiments. Numerous ex-
periments have been made in this country with guano and superphosphate of lime; but the superphos-
phates used were commercial articles, containing more or less ammonia; and if they are of any benefit
to those crops to which they are applied, it is a matter of uncertainty whether the beneficial effect of
the application is due to the soluble phosphate of lime or to the ammonia.  On the other hand, guano
contains both ammonia and phosphate, and we ave equally at a loss to determine whether the effect: is
attributable to the ammonia or phosphate, or both. In order, therefore, to determine satisfactorily
which of the several ingredients of plants is required in greatest proportion for the maximum growth of
any particular crop, we must apply the ingredients separately, or in such definite compounds as will
enable us to determine to what particular element or compounds the heneficial effect is to be aseribed.
1t was for this reason that sulphate of ammonia and a purely mineral superphosphate of lime were used
in the above experiments. No one would think of using sulphate of ammonia at its present price as
an ordinary manure, for the reason that the same quantity of ammonia can be obtained in other sub-
stances, such as barn-yard manure, Peruvian guano, &e., at a much cheaper rate. But these manures
contain ALLthe elements of plants, and we cannot know whether the effect produced by them is due
to the ammonia, phosphates, or any other ingredient. For the purpose of experiment, therefore, we
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must use a manure that furnishes ammonia without any admixture of phosphates, potash, soda, lime,
magnesia, &c., even though it cost much more than we could obtain the same amount of ammonta for in
other manures. These remarks are made in order to correct a very common opinion, that if experi-
ments do not pay they are useless. The ultimate object, indeed, is to ascertain the most profitable
method of manuring; but the means of obtaining this information cannot, in all cases, be profitable.

Similar experiments to those made on Indian corn were made on soil of a similar character on
about an acre of sorghum or Chinese sugar-cane. We have not space to give the results in detail ab
this time, and allude to them merely to mention one very important tact—ehe superphosphate of lime had
a very marked effect. This manure was applied in the hill on one plot (the twentieth of an acre) at
the rate of 400 pounds per acre, and the plants on this plot came up first, and outgrew all the others
from the start, and ultimately attained the height of about ten foet, while on the plot receiving no
manure the plants were not five feet high. This is a result entively different from what Mr. Harris
expected. e supposed, from the fact that superphosphate of lime had no effect on wheat, that it
would probably have little effect on corn, or on the sugar-canc, or other ceralis ; and that as ammonia
is 5o beneficial for wheat, it would probably be beneficial for corn and sugar-cane.  The above experi-
ment indicates that such is the case in regard to Indian corn, so far as the production of grain is con-
cerned, though, as we have stated, it is not true in reforence to the emly growth of the plants. The
superphosphate of lime on Indian corn stimulated the growth of the plants in a very decided manner
at first—so much so that Mr. Hlarris was led to suppose for some time that it would give the largest
crops, but at harvest it was found that it produced no more corn than plaster. These results scem. to
indicate that superphosphate of lime stimulates the growth of stalks and leaves, and has little efleet in
increasing the production of sced. In raising Indian corn for fodder, or for soiling purposes, super-
phosphate of lime may be beneficial as well as in growing the sorghum for sugar-making purposes, or
for fodder, though perhaps not for seed. .

_ In addition to the experiments given above, Mr. Harris made the same scason, on an adjoining
field, another sct of experiments on Indian corn, the results of which are intercsting.

The land on which these experiments were made, was of a somewhat firmer texture than that on
which the other set of cxperiments was made. It is situated about a mile from the barn-yard, and on
this account had scldom if ever been manured. It had been cultivated for many years with ordinary
farm crops. It was ploughed early in the spring, and barrowed until quite mellow. The corn was
planted May 80, Each experiment occupied one-tenth of an acre, consisting of four rows three and a
half feet apart, and the same distance between the hills in the rows, with one row without manure
between each experimental plot.

The manure was applied in the hill in the same mannor as in the first set of experimonts.

The barn-yard manure was well rotted, and consisted principally of cow-dung, with a little horse-
dung. Twenty two-horse wagon-loads of this was applied per acre, and each load would probably
weigh about one ton. It was put in the hill and covered with soil, and the sced then planted on the top.

The following table gives the results of the experiments:

Tuble showing the results of experiments on Indian corn near Rockester, New York.
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As before stated, the tana was of a stronger nature than. that on which the first set of experiments
was made, and it was evidently in better condition, as the plot baving no manure produced twenty
bushels of ears of corn per acre more than the plot without manure in the other field.

On plot 4, 300 pounds of superphosphate of lime gives a total increase of eleven bushels of ears
of corn per acre over the unmanured plot, agreeing exactly with the increase obtained from the same
quantity of the same manure on plot 5, in the first set of experiments.

Plot 3, dressed with 150 pounds of sulphate of ammonia per acre, gives a total increase of 28
bushels of ears of corn per acre over the unmanured plot, and an increase of 22§ bushels of ears per
acre over plot 2, which received twenty loads of good, well-rotted barn-yard dung per acre.

Plot 5, with 400 pounds of Peruvian guano per acre, gives the best crop of this series, viz: an in-
crease of 33 bushels of ears of corn per acre over the unmanured plot, and 274 over the plot manured
with twenty loads of barn-yard dung. The 400 pounds of “cancerine,” an artificial manure made in
New Jersey, from fish, gives a total increase of 18 bushels of ears per acre over the unmanured plot,
and 12% bushels more than that manured with barn-yard dung; though 5 bushels of ears of sound
corn and 10 bushels of “nubbins” per acre less than the same quantity of Peruvian guano.

At the present price of Indian corn, artificial manures can be used with considerable profit, but
the main dependence of the farmer must still be on barn-yard manure. The light, concentrated fertil-
izers should be used as auxiliaries to barn-yard manure. In this way they will prove of great advan-
tage. Anything which increases the crop of Indian corn increases the means of making more manure,
and that of a better quality.

The great bulk of our farmers, however, will still rely on natural sources for their manure; and,
happily, there are comparatively few soils on which Indian corn will not produce a fair return if the soil
is thoroughly cultivated. With owr improved horsehoes and culfivators, there is no excuse for those
farmers who neglect to keep their corn land mellow and entirely free from weeds. When this is done,
we can, in ordinary seasons, and on the majority of soils, be sure of a good crop of Indian corn. It
must be confessed, however, that there are too many farmers who fail to practice this thorough culti-
vation. One of the greatest advantages of the corn crop is, that, being planted in rows at from three
to four feet apart, the horsehoe can be used to clean the land. In this respect Indian cornis a “fallow
crop;” and it is much to be regretted that so many farmers neglect to avail themselves of this means
of cleaning their land. They would find that the repeated stirring of the soil would not only destroy
the weeds, but would make the soil moister in dry weather, and increase its fertility by developing
the plant-food locked up in the land. Thorough cultivation alone, would double the average yield of

Indian corn in the United States, besides leaving the land cleaner and in much better condition for
future crops.
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RYE,

Bushels of rye produced in 1860,

STATES. BUSHELS, STATES, BUSHELS.
Alabama . c e i i e e 72, 467 || Pennsylvanin.. .. ..ol 5,474,788
ArKansns. oo i e e 78, 002 || Rhode Island. .o oueveiiieananiny e 28, 259
Californit. e oo v e i e e e e e 52, 140 || South Caroling.....cvoviiaavna oo 89, 091
Conneeticnte e e o e e cve i e e it ie e GLS, 702 || Tommesaeea c o e v ven e naee e 257, 989
Delaware. e e e Q7,800 || Pexas. o et it e e it e e 111, 860
Tlorida. o cvoe et e e e et . 91,8006 || Vermont. .« everee e ieoirrananienaannn. 139, 271
Goorgin. .. oooii i s 115, 532 || Viegina. oo v oo ean i ciii o 944, 330
THinolg. o ens e i et e e 051, 281 || WiNCOMBIM o vvnee cee e ciina e caee e 888, 544
Tudiana. c o cve i vne e e e 463, 490 [

5 N 183, 022 Total, StateH .. v aarr i e mnm e e eeeennn 21, 088, 970
K ansng . v e it iie e 3, 833 o ——
Kentueky . oo oorii i 1, 055, 260

Loudgiana. .. ... . oo it 36, 065 TERRITORIES.

B 15 T R A 123, 287

Maryland. ..o o 518, 901 || Distriet of Columbia...ciioinaianiaanon. 6,919
Massachusetts, . oo oo eee s ccienineevennns 388,085 || Dakota...vooenoaiinniiinan i, 700
Michigmn . o vuee viin it e 514,129 || Nobraska.. . .ovvivi oot 2,495
Minnesota. -« veriee e iiie e 191,481 || Nevado. oo ceeien oo aeiaaa e 98
MIBISSIPPI .+« o v e e e e e 30, 474 || New Moxico. .. covn i oo 1,300
MiBBOUNT - cv vty cer e e 203,902 | Utahe oo eercriiin i icaiae s 754
New Hampshireie.ooenooerivnniiaaens 128, 247 || Washington............ e e 144
New Jersey..... emme e 1, 439, 407 —

New York......... P 4,786, 905 Total, Territories. «cuvvierieen vinnnn 12,410
North Carolinn. ..o vvereiiecieieaanas 436, 850 e————————
107 683, 686 AGBICEMO. « v v enins canianaaaaan 21,101, 380
L0 N 2,704

The amount of rye produced in the United States in 1840 was 18,645,667 bushels; in 1850,
14,188,813 bushels; and in 1860, 21,101,380 bushels.

Pennsylvania and New York are the largest producers of tye.  These two States produce nearly
as much rye as all the other States and Territories together. New Jersey also produces largely,
raising nearly as much rye as wheat. It is a crop well adapted for light sandy soils, and in the neigh-
borhood of large cities is a profitable crop, not so much, however, for the grain ag for the straw.

The following table shows the amount of rye raised in the New England States in 1860, as com-

pared with 1850 :

1860.
CONNECEICTE « o e v e v v e nme mcesanaanennsonannssons cors . 618, 702
T TIBe < e v we e ve e man maev s aaen e 123, 287
MASSACHIEObIB . - o oo e v aenm s camemmamancne e 388, 085
New Hampshire..... PR 128, 247
Rhode Trland . - . o voureeremene camearrarrsaaansanaennns 28, 259
Vermont- - cconeveunn Caree memesenenes e 139, 271

1850.
600, 893
102,916
481,021
183, 117

26, 409
176,233

i

1, 425, 851

oot et

»

1, 570, 589
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The production of rye in the New England States, has fallen off somewhat since 1850, and yet
more since 1840. They continue, however, to raise more rye than wheat, In 1860 the New England
States produced only 1,077,285 bushels of wheat, against 1,425,851 hushels of rye.

The following table shows the amount of rye raised in the middle States in 1860, as compared
with 1850:

, 1860, 1850,
New York. - oo i icn e eaicicancamcacmemmaracannnn 4,786, 905 4, 148, 182
NeW JOrBEY . cvvemcnmtne smcenvaecsensananansaannn 1, 439, 497 1, 255, 578
Penmaylvania. ... ooiiie i ioi i 5, 474,788 4, 804, 160
Maryland. oo oermmn e e 518,901 226, 014
Dol aW T C e e cneeraccacaccaccancraanaracncaasaanaannn 27, 209 8, 066
District of Columbia. .o v veireeemee e e e e eacieens 6,919 5, 509
12, 254, 219 10, 448, 509

The production of rye has increased in all the middle States. It has increased more than three-
fold in Delaware, and more than double in Maryland. It is, however, a small crop in these States.
Pennsylvania, New York, and New Jersey produce nearly all the rye raised in the middle States.

The following table shows the amount of rye raised in the western States in 1860, as compared
with 1850 '

. 1860. 1850,
6) 1 L et 683, 686 495,918
15 A 463, 495 78,792
Michigan........... e e eemaeaee tmasaaaans 514,129 105, 871
T T O 951, 281 83, 364
VIBCOMBIN. e o e ee e e e e it iaciaeiae cmanmenaccanaan 888, 544 . 81, 253
157 183, 022 19, 916
MOt . ¢ it et ieeecimerieneccnnrnescaraaoaacanananna 293, 262 44, 268
Kentueky. o ocvvveiioinan s eeetedacmenerraeanan 1, 0565, 260 415, 073
Kansgas...... @ e m e dateanaeeceienasesacneaaaanaaanaa 3,83 ...,
5 3T 1 2,495  ciaeean-
MiINne80ba. ¢« i s i e i iae e caia et aaaaaa e, 121, 411 125
5,160, 418 1, 254, 580

- There is a marked increase in the production of rye in all the western States. In the aggregate
there is four times as much rye raised in the western States as in 1850. Rye, however, is not an im-
portant crop in the west. Pennsylvania alone produces more rye than all the western States.

The following table shows the amount of rye raised in the southern States in 1860, as compared
with 1850: "

1860. 1850.
Virginda. e ot e i e 944, 330 458, 930
North Carolina .« cove ierees e ie e erer e aensnananans 436, 856 229, 563
South Caroling. .o v in i e e e e eaeaeaaaanns 89, 091 43,790
Georgia. -t e iaeas 115,532 53,750
Alabama. ..o e e P 72, 457 17, 261
B 5 A 36, 065 475
L eXas . e e e e i - 111, 860 3,108
Mississippi. oo eeeeann. e em e aiacemenaaanae 39,474 9,606
Arkansas. . ... ieiiin ian i . et 78, 092 8, 047
B T LY R 257, 989 89, 137
B 12 I 21, 306 1,152

2,208, 052 1,014,819
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The production of rye in the southern States, it will be seen, has doubled since 1850. Virginia
and North Carolina are, by far, the largest producers of rye in the southern States, though there it is
hy no means an important crop.

The following table shows the amount of ryc raised in the Pacific States in 1860, as compared
with 1850 :

1860, 1850,
L0718 (3D o 1 52,140 .
T3 O 2,704 106
New Moxieo. cew e v e i i i e e eaaan e asaaeaenas 1, 300 .
Washington. ..o o riee i i i e 144 e
5 e em et aeecaeacaaana 764 210

57, 042 316

California produces nearly all the rye grown in the Pacific States, though there it is not exten-
sively cultivated.

The following table shows the amount of rye raised in the different sections of the United States
in 1850 and in 1860, in proportion to the population:

1860, 1850,

New Ingland Stales. ..o i it i it i rrnaecrsvaraaas 0.42 0.57

B U 0.49 0.19

Middle States. een e eeccennnneanenn e eementaeaeanana e, 1.47 1.57

Boutorn BB, e e n i e i i e terea e 0.27 0.13
T T 111 U 0.10 0.001
Tnited B6ab08 « v v ve i e re s e e e e canenecaaaanns Creeaenananaa. 0.66 0.64
_— e o

Much more rye than wheat is raised in New England, and the crop has increased, as we have
before shown from 1850 to 1860, but, as the above table shows, it has hardly kept pace with the
increase in population. There is nearly half a bushel of rye raised in the New England States to each
inhabitant. The western States also raise about half a bushel of rye to each person. There is nearly
three times as much rye raised in the western States to cach inhabitant as was raised in 1850.

The middle States produce about one and a half bushel of tye to each inhabitant. There is,
however, a slight falling off in proportion to population since 1850.

In the States and Territories there were sixty-four hundredths of a bushel of rye raised to
each inhabitant in 1850, and sixty-six hundredths in 1860, showing a slight increase in proportion to
population. :

CULTURE OF RYE.

Of all the bread-plants, rye will succeed best on the driest and poorest soils. It will grow where
wheat, barley, oats, and Indian corn would fail. With the aid of a little manure it can he grown year
after year on the same soil. It is exceedingly grateful for manure, and its application to this crop is
quite profitable, especially in localities where the straw is in demand.

Rye can be sown either earlier or later than winter wheat. In sections where corn cannot be
harvested in time to sow winter wheat, rye is frequently substituted after Indian corn.

In England and in France, on the light soils where wheat alone is rather an uncertain crop, it is com-
mon to sow rye with the wheat—say half a bushel of rye to two bushels of wheat. Large crops are
thus produced, and the farmers use the mixture, when ground and bolted, for domestic use. It is
called “monk corn.” In Germany, under the name of “meslin,” in France, “meteil,” the same mix-
ture is extensively used. There is no sweeter bread than that made of these mixed grains, and ifs
long retention of moisture would render it valuable and popular as an army bread.

Production of wheat, rye, and corn, in proportion to population—It may be well here to groun
together the principal bread-crops of the United States for the years 1850 and 1860, to facilitab
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parisons respecting the aggregate product of these ceyeals. In 1850 the United States, with a popula-
tion of 28,191,876, exclusive of Indian tribes, produced 100,485,944 bushels of wheat, or 4.33 to each
inhabitant; 14,188,813 bushels of rye, or 0.61 to each inhabitant; and 592,071,104 bushels of corn,
or 25.53 to each inhabitant.

In 1860, with a population, exclusive of Indian tribes, of 31,448,321, there were 173,104,924
bushels of wheat produced, or 550 to each inhabitant, showing an increase of one bushel and one-
sixth to each inhabitant, or an increase, in proportion to population, of twenty-seven per cent. Of rye
there were 21,101,380 bushels produced, or 0.67 to each inhabitant, showing an increase of 0.06 to each
inhabitant, or an increase, in proportion to population, of about ten per cent. Of corn there were
838,792,740 bushels produced, or 26.73 to each inhabitant, showing an increase of 1.20 to each
inhabitant, or an increase, in proportion to population, of 4.7 per cent.

The aggregate product of wheat, rye, and corn- produced in the United States in 1850 was
706,745,861 bushels, or 30.47 to each inhabitant. In 1860 the aggregate product of wheat, rye, and
corn was 1,032,999,044 bushels, or 32.90 to each inhabitant; anincrease, in proportion to population, of
1.97 per cent. ‘ ‘

The New England States, with a population of 2,728,116 in 1850, produced 1,090,894 bushels of
wheat, or only thirteen quarts to each inhabitant. In 1860, with a population of 3,135,283, the New
England States produced 1,083,193 bushels, or about eleven quarts and a half to each inhabitant,
showing a decrease, in proportion to population, of 34.7 per cent. Of 1ye, the New England States
produced in 1850 1,570,689 bushels, or 0.539 to each inhabitant.

In 1860 they produced 1,425,851 bushels, or 0.455 to each inhabitant, being a decrease, in_ pro-
portion to population, of 18.46 per cent. The same States in 1850 produced 10,175,856 bushels of
corn, or 3.73 to each inhabitant. In 1860 they produced 9,164,505 bushels of corn, or 2,92 to each
‘inhabitant; a decrease, in proportion to population, of 27.74 per cent.

The aggregate of wheat, rye, and corn produced in the New England States in 1850 was
12,837,339 bushels, or 4.73 to each inhabitant. In 1860 the aggregate of wheat, rye, and corn pro-
duced was 11,673,549 bushels, or 8.72 to each inhabitant, showing a decrease, in proportion to popula-
tion, of twenty-seven per cent. ‘

The middle States, New York, New J ersey, Pennsylvania, Delaware, and Maryland, in 1850, with
a population of 6,578,301, produced 385,067,570 bushels of wheat, or 5.33 to each inhabitant. The
same States, in 1860, with a population of 8,258,150, produced 80,502,909 bushels, or 3.69 to each
inhabitant; a decrease, in proportion to population, of 44.4 per cent. OFf rye, these States, in 1850, pro-
duced 10,443,000 bushels, or 1.58 to each inhabitant. In 1860 the product was 12,247,300 bushels,
or 1.48 to each inhabitant, being a decrease of 6.7 per cent. in proportion to population. Of corn there
were produced in 1850 60,348,718 bushels, or 9.18 to each inhabitant. In 1860 there were produced
75,318,465 bushels, or 9.12 to each inhabitant; a decrease, in proportion to population, of 0.65 per cent.
The aggregate of wheat, rye, and corn produced in the middle States in 1850 was 105.859,288 bushels,

or 16.-1 to each inhabitant. In 1860 the aggregate product was 118,068,674 bushels, or 14.29 to each
inhabitant; a decrease, in proportion to population, of 12.6 per cent.

- The western States, Ohio, Michigan, Wisconsin, Minnesota, Iowa, Kansas, Missouri, Kentucky,
Indiana, and Illinois, in 1850, with a popul

ation of 6,379,723, produced 46,076,318 bushels of wheat, or
7.22 to eachinhabitant. The same States, in 1860, with a population of 10,218,722, produced 102,251,127
bushels, or 10 to each inhabitant; an increase, in proportion to population, of 38.5 per cent. Of rye, the
product in 1850 was 1,254,580 bushels, or 0.196 to each inhabitant, In 1860 the product was 5,157,923
bushels, or 0.504 to each inhabitant; heing an increase, in proportion to population, of 157 per cent. OF
corn, the product in 1850 was 280,881,093 bushels, or 44 to cach inhabitant. In 1860 the product was
468,708,617 bushels, or 45.86 to each inhabitant; an increase, in proportion to populatioﬁ, of 4 per cent.
The aggregate of wheat, rye, and corn produced in 1850 was 328,211,991 bushels, or 51.4 to each

:mhabitant: In 1860 the aggregate was 576,117,067 bushels, or 56.36 to each inhabitant; an increase,
‘In proportion to population, of 9.63 per cent.
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