THHE CHEREALS.

GRAIN PRODUCTION IN THE UNITED STATES.

The total production of the six principal cereal grains in the United States for the census year amounts to
2,697,962,456 bushels, an average of 53.8 bushels per head for the whole population. The total breadth of
cultivation and the amount of product of each of the grains is as follows:

Taprs L
Graln, Acros, Produotion,
Bicahels,

(01} v+ I 62, 868, 809 1,754, 861, 535
Wheat..ooovivsan 85, 480, 052 450, 479, 604
(07117 E R 18, 144, 508 407, 858, D09
BATIOY 1 neeneernnns 1, 907,717 44, 118, 495
RYG.eciearairinans 1, 842, 303 19, 831, 095
Buckwheat....... 848, 880 11, 817,327

ALTTY QR 118, 081, 023 . 2,007,002, 450

‘Whether considered in respect to breadth of cultivation, total produet, or average production per head of the
whole population, these figures place the United States at the head of the grain-producing countries of the world.
The cereal production of this country by decades since 1850, as shown by the census enumerations, along with the
percentages of increase by decades, the percentage of increase since 1850, and the product per head at each
enumeration, is exhibited in the following table :

TasLE II.

Totul cereal pro. | Percentage | Percontage | Amount per
D"“’i‘f"“"d' duction inthe | of incmu%c of increngu oapita of total
&~ United States. | sinco 1850. | by decados, | populutiun,

RBushsls, Bushels.

1880, ........ 2,607, 902, 466 211, 0 94.5 53,79
1870.....,... 1,887, 200, 153 59.0 12,0 85. 98
1800, ....... 1,280, 039, 047 42,8 4.8 89,40
1850, ........ 867,468, 067 |..ovuireneee]icenrannnnnns 57,40
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2 THE CEREALS.

The preceding table shows that the increase is both actual as to quantity and relative as to population. The
tables of cercal production, taken in connection with the tables of other production, and these compared with the
returns of previous census years, show that agriculture coutinues to be the leading productive industry of the
country, and cereal production the most prominent feature of this industry. Indeed, the greatness of our total
agricultural produetion, and more particularly the overflowing abundance of our breadstuffs and food products, are
the features of our material wealth and progress which are now most prominently before the world.

The increase in grain production since the previous census cnumeration is in part due to the cultivation of new
lands in the West and in the Northwest, but more largely due to gain in farming regions alveady oceupied in 1870,
The popular belief that the chief increase in production and the rapid growth of grain exports is due to the
cropping of new and cheap lands is not sustained by the census enumeration.  The tables of production show that
thie most of the gain is in regions some time in cultivation, and on lands ranging in value from $30 per acro
upward, :

GRAIN PRODUCTION ELSEWHERE. .

The following table gives the estimates by two eminent authorities of the amounts of grain produced by the
respective countries named.

The first column, from Kolb (The Condition of Nations, page 906), is Dr. Neumann’s estimate of “The total
yield of corn {grain) in average harvests”. It was preparced about 1877,

The second column is the estimate by Mulhall, as shown in his tables of the food supply of the world (Balance
Sheet of the World for Ten Years, 1870 to 1880, pago 38)., Iis estimate is larger than Dr, Neumann’s, but this is in
part accounted for by his reduction of potatoes to terms of grain. He says: “ Of course all kinds of grain are
included, as even what is used for cattle serves ultimately te produce food for the population. Totatoes are counted
for grain on the ordinary estimate of four bushels being equal to one of wheat.”

TaBLE IIL—ESTIMATED GRAIN PRODUCTION,

Tatimated by Estimatod by
Noumann, Muthall,
Bushels, Bushels,
7. T 1 1 G S e Hi0, 000, 000
AUBETIO-TIUMERLY 1o eenn venuss savers sane ey smsmns vaes tnas samnes e teeany as o nn 647, 488, 800 tamc s anma
2Ty L N 74, 282, 400 05, 000, 000
DETMINATIE ¢ vaee vewmat cmnmes samasesinnaaacnas rnmmns trsae s ranre anun ar ey anan #2, 603, 000 741, 000, 000
TILANIEO «nn e cmmcin tmmma e menmmnna s baanan e e e ean. sanaan s tmarh s am s 541, 986, 400 740, 000, 000
GEIIANY «vve ot ain camaen it amns canrme cmrnes snamas smmman sammme arnes eemne aaanan 7105, 312, 000 950, 000, 000
Gront Brithii «ae e sucaeeemnssaaes crnnsaeanesonnsnrnanns tuanae sonavemvononnnns 365, 909, 600 4140, 000, 000
Greeco..o..cooan.. h e e e e et saaant amae memeeaon e s aatanaee mmns s ~8,260,800 .............
THOMRIUL weeeee ve v ems omnar samsas oumsos moeams s nane nasaasmaas banussnennensansnne 27,512, 000 50, 000, 000
Taly et e e naas e aaetmemee smmeas nman s aies s 189, 976, 800 270, 000, 000
Norway and SWoeden . ooe e riniie ieiiiiiinatn s it tii cccmescvnas smanaann e H2, 608, 000 78, 000, 000
500) 4 117.:) SR e e e et e aeescaeenann s 31, 063, 200 30, 000, 000
ROUMAIIN 1t eren cvrmaens catnranas vans sare cams caar sseanmass sonnnasnaeaaannenna 132, 087, 600 fweenneeanan
T RPN 1, 540, 6722, 000 1, 60, 000, 000
S L T R 13,708,000 coooiiiiain
51+ T G Wb eree e anan e 143. 062, 400 305, 000, 000
Bwitzorland .o ovnriminmerarincinae s i ity v cr s ceaaas e mma ereamer o naan 19, 258, 400 e inaas
Trrkey (BUrOPOMIL) cccuun ciren riaar v atmns smraieacntrsnnmrsssesnas snosnennenns 129, 306, 400 Ceencaesaans
Turkey, GrEeco; 8. ea.s cie e e ine it tiantt ctans mmvnrerrnsememrresaarnar  sesaseasseens 90, 000, 000
ANBEPALL .« o e ce e et ee to it it cree taamr trmnes cmmiee emaaer meen aare areaameaat rmeeaasasanus 58, 000, 000
Algerin. .ot vmima o e e s Vet aameat ereetresatianeann aas aeee enenanms 20, 000, 000
L0 T R 107, 206, 800 170, 000, 000
It S8, o ce oatoce tan e tee senssmname smmnae samcna masams maansreann. aes 1, 508, 184, 000 2, 390, 000, 000

The statements in the above table, although not agreeing very closely, and underrating American production
as they do, are taken as the estimates of two ominent statistical writers, and are perhaps as reliable as any other
estimates. It is believed that the harvests of Burope for 1878 were, as a whole, 2 or 3 per cent. above the averages
given by Neumann, and the harvests of 1879 considerably below. In America, however, in the latter year, the
harvests were considerably above the average. It is probable that one reason why the production of the United
States has been so largely underrated is because the crop of Indian corn has Leen underestimated. Of the above
countries of Hurope, as given in the table by Mulhall, Russia, Austria, Spain, and Denmark, with Turkey and
Greece, produce a surplus which he estimates at 237,000,000 bushels, while in the remaining countries of Iurope

there is a deticit of 617,000,000 hushels, equivalent to a deficit throughout Europe of 380,000,000 bushels.
382 '



GENERAL STATEMENT. | 3

Of this by far the largest is in Great Britain, where he estimates the deficit at 280,000,000; next in France,
170,000,000; and in Germany, 115,000,000, He states, moreover, that about 200,000,000 bushels of wheat are grown
in India, of which about one-tenth is exported. Intimately connected with this table is Mulhall’s estimate that
there is o deficit in the meat production of Europe amounting to 853,000,000 pounds, which occurs in the same
countries wherein there is a deficit in grain produetion.

GRAIN CONSUMPTION PER HEAD OF POPULATION.

According to a great natural law, the greater the production of any food product in any country the greater
will be its consumption, and consequently the United States is doubtless the best-fed nation in the world. The
amount of consumption of grain per head is variously estimated by different political economists. '

The production and consumption of grain per head of total population is estimated by Mulhall (Balance Sheet of
the World, p. 39) as follows:

TanLe IV,
Produotion, Consumption,

) DBushels. Bushels,
. ) 1 1 O U OIS 14,35 13, 57
5 4 110 36. 80 30,83
4 U 1 OO 19, 94 24, 02
G OTTILY « -« ce e e e es e n e svie maia sans coenee mane suas vans sanaos s mn Ay b e te atan bae enan e 21,16 23,71
Groat Britaln. (oo, o i i e i e e eac e iaametsmareeeeenneaenenn 11,90 20,02
6 00 123 1 1R, 50 16, 25
1T R P 9: 45 9, 62
RUBBIG cce s vvemar cvcmee ccarir anre e e e me et mean e mnarenaesanaanscasa e aann 20,22 : 17,97
2 17.98 17. 68
0 T 16. 50 17.60
Cannda. .o it i e e taeay camaaee tememe tammen raen cene s aemaane rena e 40, 30 38,11
L R T U RS ' 48,10 40,66

CEREAL EXPORTS.

The large actual production of 53.8 bushels per head of total population shows that the United States must be
a grain-exporting country, notwithstanding the enormously large consumption by its population. The grain and
flour exports for the five years ending June 30, 1880, amount as follows:

Whent a0 COTR .« oot i i niimeriavmms srensemncs ansaansonsreacenca sesenansnsusanenensa-n-, bOshels.. 833, 692, 207
Tlour and coTn MRl . . oo e o e e ciea e caieaeiicavane s umnn o m s do.... 24, 850, 316
OBl WAIUO « i iiine e et iiet i immnsann et sneaenan annsanssenmscnanasnn tanmansacons ennn dollaxs.. 892,788,117

But this by no means shows the exporting value of the grain crops during that period. The shipments of live
animals, which had scarcely begun at its beginning, had assumed larger proportions at its end, the aggregate
amounting to 1,720,249 head, of the value of $33,796,493.

In addition to this the exports of fresh and salted beef, fresh mutton, pork, bacon, hams, and lard, amounted
to 5,139,211,972 pounds, which, with the preserved meats (the quantity of which is not stated), amount in value to
8401,255,886. These, with the export of 20,562,387 gallons of spirits made from grain, foot up an aggregate
value of $1,394,136,333.

It is impossible to reduce all of these exports to terms of grain, the meat product being the combined
production of green and grain crops. Moreover, varions manufactured products ave related more or less direetly
to our grain supply, such as starch, glucose, lard-oil, and glycerine.

And again, the increase of grain-growing in one portion of the country, and the facilities for its transportation
to another, profoundly affect the cultivation of other commercial plants, The tobacco crop of Kentucky and the
cotton crop of the Gulf states are increased by the grain production of Illinois and Ohio. Therefore the tables of
grain exports do not show the whole exporting value of the crop,

The tables of grain and flour exports from the country have been compiled and prepared by Mr. J. R. Dodge,
and have been made as full as possible, not only to show the recent transactions, but to illustrate the history and
growth of the movement.

To those is appended a table of the aggregate quantities and values exported in five years of live animuals,
meat products, and spirits, which are intimately related to the grain product.
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4 THE CEREALS.

TasLe V.—EXPORTS OF BREADSTUFIFS FROM 1790 TO 1816, INCLUSIVE.

Year ending

g:itexnber ‘Wheat. Flour. Rye. Rys meal, Barley. |Indian corn,| Corn meal, QOats, Ont meal. | Buokwheat, Bu}]:‘:;{l.ml
Bushels. Barrels. Bushels, Barrels. Bushels. Bushels, Barrels. Rushels, | Barrels. Bushsls, Barrels.
1190 vernnanannns 1,124, 458 724, 623 PYI 1 T SO 2,102,187 99,973 08,849 [ooiiiininns 7,502 422
AT seesaaennne. 1, 018, 389 619, 681 a6, 787 24,062 a5 1,713, 241 70, 339 116, 634 [] 14,4909 285
1702 vamreannens 858,700 824, 404 12,927 14,126 feveeeinraan 1, 064, 975 52, 681 120,793 {renrraernnns 1,081 148
1798 vacvnnenanns 1, 450, 5756 1,073,498 1,306 12, 605 30 1,226, 072 37,048 78,524 [oineiiianans 330 38t
b Vi R 808, 707 828, 4056 608 4,034 26 1, 472, 7100 48, B34 B5 008 |ecennnennnn B4B {-reinnnnonoana
AT95 e ecvmnnnnnns 141, 278 687, 86O 703 4,882 ) --.0nnnnnn, 1, 935, 345 102, 529 64,3835 |eeseanrianas 78 al, {78
a1, 220 725,104 4,319 alb®, 184 346 1,173, 6552 ah40, 280 B9, 797 |iennarunanns 33 a2l
16, 055 515, 633 1,831 a6, 570 479 804, 922 a254, 700 ag, 221 ad, 880 136 asd
16, 021 547, 668 2,721 A8, 444 4, 080 1, 218, 231 a21l, 604 46,475 a2, 000 27 [orvntnnnansans
10, 856 510, 265 1, 595 @49, 200 552 1, 200, 402 a231, 226 57, 350 a200 754 adl
1800 ceviiiiennns 26, 853 653, 052 8,227 at9, 077 432 1,604,327 388,108 57,308 «l, 687 851 al, 907
1801 .aueen renes 23D, H28 1,102, 444 31,110 302, 278 8,706 1,768,162 a919, 856 100, 544 add? 1584 a3, 200
1802 ennvnns aedl” 280, 281 1,156, 248 2,402 a33, 202 485 1,038, 288« 208, 318 70,778 {ievevnvanuan 1,909 229
1803 cneeeiananns 686,416 1,811, 868 60,763 28,278 2,746 2,079, 608 138, 600 84,407 1.iaiiiinad 2 48
1804 ooveninnnnns 127, 024 810, 008 11,715 21,778 5,818 1, 944, 878 111, 827 78,726 1 2 08
18, 041 777, 513 1,41 28, 455 7,185 8§61, 501 118, 131 65, 400
86, 784 782, 724 014 18, 000 158 1, 064, 203 108,842 | 80, 903
1,178, 114 1,240, 819 8, 660 29, 087 4,803 612,421 130, 460 o5, 277
87, 830 203, 813 530 8,187 173 249, 532 80, 818 23,0608 [...
303,800 [ 848,247 1,186 1, 306 200 522, 074 57, 260 20, 561
b U5 L1 R, 325, 024 7908, 43L 448 5,078 6,042 1, 054, 252 86, 744 44,425
181 ..., veaes 216, 888 1,445,012 14, 818 29, 375 20, 710 2, 790, 850 147, 425 211, 864
1812 (iiiiihiinn £3, 832 1,443, 402 82, 705 60, 830 490, 707 2, 039, 090 90, 810 48, 460
R:1 3 . 288, 536 3, 260, 9438 140, 136 05,880 faenvnrnnnnn 1, 4886, 970 58, 621 14,105 ...
b 23T S PR, ver 103,274 feermeecanane 2,718 2, 800 61, 284 26, 438 6,046
1816 viannennnnndd 17, 034 868, 730 a1 8,018 2,287 830, 818 72, 364 20,800 liientiannan 180 202
1816 oveevnunnnan K 52, 821 720, 053 3,464 8,378 8,868 1,077, 614 89, 110 46,839 [venmaninnens 20 57

o Quantities sinted in bushels.

TasLe VI—EXPORTS OF BREADSTUFFS FROM 1817 TO 1862, INCLUSIVE.

Yesr ending Wheat, ‘Wheat flour. Indian corn, Corn meal. Rye floar. Barley, oats, rye, ofo.
Saptember o
80— Bushels. | Dollars, Barrels, Dollars, | Bushels, | Dollars, Barrels. Dollars, Barrels. Dallers. Bushels. Dolinrs.

1817 crnenmannns 96,407 216,016 | 1,470,198 | 17,751, 376 887,454 581,181 106,763 747, 41 78,007 624, 536 78, 640 53, 315
1818 enneveaaas| 106,808 203, 616 | 1,157,007 | 11,576,070 [ 1,675,100 | 1, 675,190 120, 029 660, 215 107, 885 592,343 136, 242 03,442
£E:3 - S 82,065 103, 581 750,860 | 6,005,280 § 1,086 762 | 815,072 185,271 608, 720 48,288 241, 940 93, 636 08,1778
1820 cieinnniannn 22,137 16,603 ) 1,177,006 | 5,200,664 | 503,741 380, 910 146, 316 512, 106 87,014 120, 549 31, 661 12, M7
1821 eevannns . 26, 821 20,025 1 1,066,110 | 4,208, 043 607,277 261, 099 131, 669 345, 180 28, 623 55,226 Joenreonannn 41,137
4,418 8, 080 897,805 | 5,108, 280 500, 008 318, 427 148,228 522, 220 189, 971 75,786 63,832

4,278 6, 463 766,702 | 4,062, 278 749, 034 433, 622 141,501 476, 807 25, 665 901,057 80, 354

20, 873 20, 740 096,792 | 5,750, 176 770, 207 351, 665 152, 723 884, 675 a1, 879 86, 651 95,401

17, 990 18, 579 813,906 | 4,219,127 809, 644 420, 900 187,285 448, 167 20, 545 73,245 02,226

45,168 38, 676 857,820 | 4,121,460 505, 381 284, D55 158, 652 623, 366 14,472 49, 207 72871

1827 covinraeneas 22,182 14, 800 868,402 | 4,420,081 978, 604 588, 462 131, 041 434, 002 18, 345 47,008 |ovareeeeacns 87,284
1828 Laeaiane 8,908 6,730 | 860,800 | 4,286,080 | 704,003 | 849,824 | 174,60 | 480,084 99, 914 59,0860 f.nueenenn- . 87,997
1829 vevennnnnnae 4,007 6, 872 837,885 } 5,793, B51 807, 056 478, 862 178,775 405, 678 34, 191 127,004 Joocmeicnnnns 74, 808
1830 ..... emeas 45, 280 46,1276 | 1,297,434 | 6,085,058 444,107 224, 823 146,201 372, 206 20, 208 87,7068 b.eemnnnnnnes 46,249
1831 ceeiniaenn. 408, 010 523,270 | 1,806,520 | 0,928 458 671,812 306, 617 207, 604 605, 434 19, 100 71,881 J.oorernecnnn 132,717
88, 304 93, 500 804,010 | 4,880, 628 451,230 278, 740 146,710 480, 035 17, 254 75, 392 78,447

32,221 29, 502 955,768 | 5,619, 010 487,174 337, 505 146, 678 534, 809 86, 038 140, 017 §. 102, 568

36, 048 89, 508 835,853 | 4,520,781 808, 449 208, 573 149, 600 491, 910 39,151 140,306 | . 49,465

47,762 61,406 ] 779,396 | 4,804,777 763,781 588, 276 168, 782 629, 580 1D, 854 120,140 . 96,478

2,082 2,082 505,400 1 8,672,500 124,701 108,702 b 140,017 021, 560 36, 640 178,97 §. 80,402
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Tasry VIL—EXPORTS OF BREAI.)STUFI“S FRO'M 1817 TO 1862, INCLUSIVE—Continuod,

. TWheat, Wheat flour. Indion corn. Corn menl, Tyo flour. DBarloy, onts, vyo, oto.
Year euding
Septemboer
30— Bushels. Doliars, Barrels. Dollars, | Bushels. | Dollarg, Brols, Dollnrs, Barrols. Dollars Bushels, Dollars,

1837 ceivrecannnn 17, 301 27, 208 318,710 | 2, 087,200 151, 276 147, 982 150, 435 703, 652 28, 328 166, 467 80, 785
1838 ... 6, 201 8,126 448, 101 | 8, 603,200 172, 32t 141, 902 171, 843 722, 300 22, 804 110, 702 04, 538
1830 ... 86, 825 144, 191 023, 161 | 6, 025,170 162, 308 141, 095 1G5, 072 G068, 421 20, 468 145, 448 72, 050
1,720,860 | 1,835,483 § 1,807,601 | 10, 143, 015 574, 270 308, 333 206, 063 705, 183 53, 218 170, 031 113, 303

668, 585 822,861 | 1,016,817 | 7,709, 846 636, 727 812, 064 232, 284 082, 457 4., 035 PRI R 140, 803

842 ... : cnens 817, 058 D16, 616 | 1,283,602 | 7,375,350 000, 308 840, 1560 200, 100 017, 817 84,100 124,800 §eevammomenns 175, 0R2
£ O ‘811, 685 204, 109 841,474 | 8,703,073 072, 608 281, 740 174, 364 451,160 21,770 05,631 §.onnanvnans . 108, 640
1844 e vvianan e 658, 037 500, 400 [ 1,438, 8674 | 6, 759, 488 825, 282 404, 0B 247, B2 041,020 32, 000 104801 oeennanann. 1U3, 477
1845 cvvennan e 180, 710 436,770} 1,105,230 | 5, 308, 50D 840, 184 411, 741 269, 030 Q41,562 36, 871 112,608 § evnennn PRy 177, 063
1848 .oucnmenns.o| 1,018,705 ] 1,681,075 § 2,280,470 | 11, 008, 669 § 1,820,008 | 1,186,003 208, 700 45, 081 388, (30 1810 f...u- wasas 038, 921
1847 weven v anv| 4,306,001 G, 049,350 | 4,382,400 | 26, 133, 811 [ 10, 826, 060 | 14, 306, 21% 048, 000 | 4,801,834 48, 802 225, 602 3..... wammmes 1, G0, 082
1848 vivvinnnnen 2,004, 704 | 2,080,175 1 2,119,893 | 13, 104,100 { 5,817, Gl | 3, 837,453 582,000 | 1, 807,601 41, 584 174,500 §-0evecvunns 370, 673
1840 .. oeeeneanad| 1,527,634 1 1,750,848 § 2,108, 013 | 11, 280, 582 § 18, 257,1300 | 7, 060, 309 405,160 | 1,109,026 G, 830 218, 48 130, 703
1800 e vvvannnann G608, 061 643,745 | 1,385 448 | 7,008,670 § G, 505,003 [ 3,802,103 250, 442 T60, 611 4D, H03 216,070 |. .. 121, 193
b 112 vee] 1,026,725 | 3,025,732 | 2,209, 335 | 10,504, 331 | 3,426,811 | 1,762, 540 203, 622 622, 866 44, 102 1406, 802 120, 070
1853 .oocnnnnnea| 2,804, 540 | 2,655,200 | 2,700,330 | 11, 869, 143 ¥ 2,627,076 | 1,510,225 181, 105 674, 380 18, 524 04,470 ... 334, 471
1803 coemnnvanana] 3,800, 141 | 4,354,408 | 2,000,018 | 14,784,304 § 2,274,008 | 1,074,077 212, 118 700, 974 8, 010 34, 180 105, 824
8 030, 065 | 12,420,172 § 4,002, 880 | 27, 701, 444 § 7,708, 810 | 6,074,277 257,408 | 1,002, 070 23, 024 118,708 470, 105

708, 884 | 1,320,240 § 1,204, 540 § 10,596, 008 § 7,807,586 | 4,061,571 467, 208 | 1,87, 1% 85, 304 230, 248 238, 078

8 164, B77 | 15,115,001 | 8,510, 626 | 20, 275, 148 § 10,202, 260 | 7,622, 565 208,007 | 1,176, 688 38, 106 214, 63 2,718, 620

1)
IFBY oo cveennnas| 14,570,301 ) 22,240,807 § 4,712,058 | 25, 882,810 § 7,505,318 | 5, 184, 040 207, 604 957,701 27, 023 115,828 f-evnnuns amen 080, 108
1848 ... 8,020,196 | 0,001,604 | 3,512, 100 | 10, 928, 884 N 4,700, 146 | B, 250, 030 237, 087 877,602 14, 284 6O, 236 |- v cenene 042, 704
1860 .. 3,002,010 | 2,840,102 2,431, 824 | 14,433,601 | 1,710,008 | 1,848, 103 268, 885 004, 269 14, 442 GO, 786 o vrennn vaen 1,181,170
1800 ..... 4,155,153 | 4,076,704 § 2,011,600 | 15,448 507 § 8,314,155 | 2, 390, 808 283, 700 012,076 11, 432 48,170 foemvenninnns 1, 058, 304
1801 ... cennvn.| B, 086, 057 | 38,813,024 § 4,828, 750 | 24, G15, 840 § 10,078,244 | 6, 600, BUS 203, 813 692, 003 14, 143 65,701 Beavmeannnne 1,124, 650
.
1802 .. ..ievenen.] 37,280, 572 | 42,578,200 | 4,882,003 | 27,604, 677 § 18,004,000 | 10,587,383 | 205,670 | 778,844 14, 463 £54, 488 Jereereennnn 2, 804, G26

Tanun VII.—TQUANTITY AND VALUE OI" WIIBAT

T'ROM 1860 TO 1880, INCLUSIVIE.

OF DOMESTIC PRODUCTION EXPORTED FROM TIIE

UNITED STATES

COUNTRIRS TO WIICH EXPORIRED,

FmenE | at | Gomeny, | 2neo. Bolghm, | Tortugnl | A |
DBushels, Dushels, Dushels. Bushels, Tushels, DBushels, Tiushels,

1, 084, 200 [meivirinnannann 28, 446 8, 52 fi, T30 1, 189, 600 1Y), 005

2, B10, U1 46, 010 1,748, 190 160, 408 25, 084 4,147, 016 L0, 475

22005, 605 46, 117 7, 814, 6 1, 036, 736 927, 070 4, G52, 220 008, 460

27, 325, 739 98,470 403, 679 622, 084 BR3, 081 0, R4, G0h o1, o3

18, 078, 400 09, 627 03, 24 8, 70 82, 104 4, 116, i3 0, 546

0,823, 200 §omcnouwiunnnaann 17, 820 85, 88D 00, 282 8,762, 601 157, 810

L9710 el [ ceeeviannmaan Cemrasaseunnan 83, T 1, Hun, G 1, Hog, 40D

4, 665,010 Joueeen e, 41,430 [oovimnnrvienans 4, 800 811, 302 0, 168

18,008, 440 aeweeinaineaoa., 200, 763 Bt 7206 83, 198 3, 008, 163 T4, 621

13, 3450, 540 21, 061 {0, 839 &, 016 120, 880 8, 388, 277 s, 318

1870, coinnnaan. 27,787,609 317,289 1,012, 687 ll 105, 604 701, 826 G, 260, 113 804, 668
b -1 S 22,488, 021 149, 214 B3h, 463 042, 300 474, 860 0,340,178 863, 475
1872l 19, 017, 411 200, 787 1,420, 088 1, 275, 101 420, 884 8,711, 542 271, 117
1878, aeeenan 81, 700, 876 164,474 [.oen.es Cemnaeas 100, 054 131, 120 6, 300, 840 710, 912
1574...... wanes b1, 833, 978 880, 485 2,993, 866 8, 700, 004 300, 301 8,721, 503 3, D65, 501
BB 1 P 42, 057, 004 373, 818 127, (IOD 2, 081, 744 1, 595, 014 G, 032, 081 1, 779, 607
| N 49, 236, 652 516, 156 521, 041 2, 100, 282 1,412, 088 B,680, 087 | 2,645, 366
2.1 R 31, 202, 200 040, 067 874, 042 1, 410, 610 1,013, 302 4,142, 424 o, 270
1678, .. LR 64, 664, 733 a4, 573 4, 337, 091 3, 633, 778 2,178, BGG b, 670, 107 1, 878, 814
1870 o einasn 57, 414, 202 422, 242 42,147, 558 4, 037, 287 3,174, 611 5, 204, 033 4, 048, 203
1880. 0 aaenanan. 79, 068, 076 |* 1,223, 270 43,601, 201 13, 418, 010 2,100, 724 7,020, 248 5, 826, 162

Total quantity.

Dushels,
4, 160, 154
31, I8, 067
a7, 280, 672
a6, 360,414
23, OR1, 712

0, 0, 152
5, 574, 103
8, 146,11
16, (10, &0
1%, 637, Bitts

30, 644, 115
34, 410, DOG
20, 424, 0RO
50, 204, 265
71, 039, 928

59, 047,177
45, 073, 122
40, 325, 611
72, 404, 61
122, 454, 030

=y

158, 252, 700

Total value-

Duollara,
4, 076, 704
38, 413, 024
4%, 571, 205
46, 704, 105
81,432, 138

19,307, 197
7, 842, 740
7, 32, 555

a0, 247, 032

4, i, 250

&7, 171, 229
dh, 143, 424
38, 015, 0go
61, 462, 254

101, 421, 468

£9, 607, 803
08, 48, 809
47, 145, 562
96, 872, 016
130, 701, 079

190, 546, 305

25 AG
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Tabre VIIL—QUANTITIES OF WHEAT OF DOMESTIC PRODUCTION EXPORTED FROM THE UNITED STATES FROM 1862
TO 1880, INCLUSIVE.

T'ORTS FROM WIICH LXPORTED.
Yoars. - Total.
Now Yorlk. Doston, Dhiladelplhia. Baltimore, | NowOrloans.[ Chioago. | Milwaunlkee. | San Irancisco.| All other.
Bushels. . Bushels, DBushels, Bushels, ZBushels. Bushels, Bushels. Bushels. DBushels, Dushels,

1862 ..vruann 28, 1G4, 879 6, 080 2, 210,776 B3LABT |eemeninaninns 1, 087, 270 1, 567, 657 1, 636, 835 1,282,023 37,280, 572
18030 ennnan 25,030, 165 1,483 1, 500, 632 413,850 fuererreenrann 1, 619, 896 2, 880, 701 1,777, 213 9,112, 888 36, 160, 414
1864, .o.ann. 17,805,300 [ovevinnennenns 447, 003 66, 583 1,050 1,274,708 2,162,681 } . 1,703, 108 652,105 23,081,712
1865, ........ 5, 518, 937 807 208, 404 2760 [ieeei i 1,578, 096 1, 496,491 46, 141 1,102, 520 , 9,037,152
B 11T R UURUTSTUUUIN JOTUTUROUIE ORI SOV ROUEUN R SO SRR SETURURRR
1867 () ... e e Y ORI PN Ceieneeee daae
7,208,878 1, 807 79, 704 10,760 381, 830 1, 699, 810 1, 288, 608 5, 542, 303 78, 046 15, 140, 590

8,878,024 |..ocaviiiil 43, 000 8,48 108, 833 1,775, 836 1,378,776 G, 530, 024 277, 306 17, 557, 83

90, 077, 484 [eeenvnnenene.. 088, 300 820, 031 198, 802 1,033, 814 2, 329, 817 7, 039, 030 2, 103, 837 36, 584, 1156

18, 000, 794 81, 914 383, 686 263, 743 12, 610 3,708, 134 4, 483, 011 6, 003, 427 1, 882, 647 34, 304, D06

1872 eienes 17, 880, 037 134, 681 1,108, 102 006,853 1. aieneinninann 8566, 764 1, 148,720 2, 263, 085 2, 046, 438 20, 423, 05y
1878enenn.nn 15, 005, 260 176, 865 508, 174 9L, T4 {uemceennanannn 8, 517, 081 2, 349, 817 15, 906, 162 1, 345, 783 39, 04, 285
18T ceennns 41, 482,167 851,788 8, 696, 072 2,032, 364 262, 069 4, 804, 972 3,004,033 § - 11,514,578 2, B30, D95 71,030 008
-1 1 TR 24, 782, 063 636, D40 2, 812,481 2,075, 266 140, 847 2, 208, 465 1,233,483 | - 14,400,058 3, 747, 795 03, 047, 177
L) { R 31,431,183 361, 051 3, 652, 148 1, 309, 524 140, 628 1,811, 801 2,187, 603 9, 003, 231 4,444, 078 G5, 078, 132
b £ i S, . 13, 561, 761 170, 032 1, 426,103 1, 648, 670 103, 220 1, 343, 838 1, 227,412 16,840,184 [ 4, 004, 001 40, 325, 611
1878, uninnnen 89,104,511 2, 041, 000 4, 675, 601 8,720, 607 839, 708 1,7, 032 1, 826, 039 6, 027, 337 6,031, 607 78,404, 901
..., 55, 485, 183 8, 409, 671 13, 247, 230 23, 66D, 960 1,644, 072 1, 200, 726 1,486,773 16,723, 302 6, 428, 113 122, 353, 130
1880, ... .. B 67, 307, 843 8, 073, 470 14, 605, 463 84, 262, 701 8, 022, 032 1,777, 609 1, 836, 088 17, 801, 700 8, 760, 690 153, 2562, 705

I

@ NWo rocord by ports publishod for thess years,

Taprr IX,.—QUANTITIES OF CORN OF DOMESIIC PRODUCTION EXPORIED FROM THE UNITED STATES FROM 1862 TO
1880, INCLUSIVE.

TORTS TROM WHIOH EXYORTED.
‘Yeurs. Total,
Now York, Boston. Philadalphia. | Daltimere. |New Ovleans.) Chieago, Milwankes, | San Francisco. Al other,
Dushels, Dusheln, DBushela, Bushels, DBushels. Bushels, Bushels, Bushels, Bushele, Dushels.

14, 115, 902 80, 687 1,150 087,401 {evnernimannans 1, 660, 878 |.....- eveenan 1, 603, 320 18, 904,808

10, 889, Do 37, 808 420, 205 482, 533 78, 604 3,150, 045 |.. 1, 055, 804 16, 119,476

2, 642, 588 28, 701 82, 767 72, 636 59, 128 819, 026 390, 040 4, 096, 004

1, 052, 407 7, 832 88, 012 127, 682 51, 862 1, 069, 093 414, 908 2, 812,72

ABOG {R) o nvlemvarennrsrnsane]omnnrrasmnenns|oranerreaneaaas DRSO RPVUVORIN SORPIEN ARUDRUN AUSUPUURUON RIS | BT .

ABOT £8) « v velemvuamancnseense]armesasannrensfonrsrenesoneaanc]sarannemsnans]esasansmnesnsaloesnsanscaesslonnanssanssaas|ncannnsesnnnsassleannrsanncaerens

1868........ 7, 309, 647 25, 844 008, 587 (18, 353 471, 102 1,868, 500 [«vencanmnnnifenmaccarnannenan 600, 897 11, 147, 400

1869...... .. 8, 604, 386 18,037 | - 188,283 017, 404 400, 228 086,201 |-evunvemnnnnnfovmnmnnnennienns 1,122, 008 7, 047,107

18700 e erenns 401, 939 6, 607 69, 032 119, 433 128, 805 o 418,116 eanaenns S TTTON RN Mnimaenne 201, 583 1, 302,116

L1 6 SO 4, 602,238 160, 480 557, 090 1,012,320 508, 945 1,620,073 {enrvnennnnnansfonnerenroneenens 1, 804, 664 0, 820, 300

18, 931, 147 1, 448, 156 2,702, 304 4, 002, 893 790, 969 4,050,048 |uurnreenrnrerlienanniimaneonas 8,105, 458 24, 491, 650

20, 211, 518 047, 584 2,009, 160 5, 869, 519 " 040,457 8,588,451 [<eerneenncncusfonmanarrenneenns 4,074, 257 38, 541, 030

18, 696, 175 240, 775 2,218, 802 6, 800, GOD 1,102, 597 2,641,204 {ooeinenennanne|emenanaeraas 9, 620, 354 34, 434, 006

15, 107, 204 1,074,511 . 3, 546, 182 B, 577, 404 239, 512 1,307,441 fovnceniccaner e 2, 004,076 28, 858,420

14, 741, 061 9,721, 207 11,286,002 | 14, 803,848 1, 417, 085 1,071,288 |eeuneivamaan]oncomacnanneans 2, 553, 450 49, 49, 573

L7 OO 19, 378, 261 3,074, 244 13,357,780 | 21,871,083 2, 892, 054 LI N P O 6, 465, 491 70, 860, 983

1878.ureenn. 20, 440, 817 4, 480, 081 17,850, 668 | 10, 614, 832 6, 764, 678 8,016,830 |«euureeomnenre|emmnareranenaan 4, 680, 286 85, 461, 008

1870 cevune. 30, 081, 052 8,153, 028 10,465,858 | 10, 006, 017 3, 056, 801 3,058,500 |-anerneencunn]orcinanennacenns 3, 780, 487 86, 200, 262
1880. cacan-n 10, 480, 387 8,412, 013 16,016,110 | 17,404,878 8, 030, 417 3, 058, 226 81, 600 132, 559 4, 644, 787 08, 160, 817 .

@ No record by ports published For theso yonrs. )
b A discrepancy of 11 bushels will be noticed between totals of Tndisn corn for 1802 ns made up in tables VI, IX, and XTI,
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TapLr X.—QUANTITIES OF WHEAT 1‘LOUR OF DOMESTIC PRODUCTION EXPORTED FROM THE UNITED STATES FROM
1862 TO 1880, INCLUSIVE.

PORTH FROM WIICH EXPORTRD,
Yoars. e Total
New York. Boston. Philadelphia, | Baltlmore. [New Orleans| Chicago. Milwaukee, | 8an Francisco. | Al othor.
Larrels, Barrals. Barrels. DBarrels. Barrels. Darrels. Barrels. Barrols. Darrels. Iarrels,
1862...... 8, 258, 467 486, 841 521, 466 87,201 ooL..e..,. 20, 525 30, 850 0, 708 127,322 4, 882, 032
-1k PR 2, 826, 070 361, 704 380, 005 871, 600 21, '115 T8, 740 40, 060 140, 989 160, 5565 4, 390, 055
1864........ 2, 240, 262 300, 436 200, 480 338, 667 27, 649 48, 011 01, 208 108, 710 77,017 3, 567, 847
1865 ...t 1, 620, 023 247, 428 285, 582 260, 526 19, 802 30, 662 39, 46 42,149 119, 030 2, 004, 542
BE 1 W N S S IR J P [T SOSRRRN T R neem——————-
BL:T17 (.3 TN PO ORI PO v SO S PN PO F RN SO . ecemmnaes
1,111,448 181,718 72, 530 217 108, 67, 005 30, 400 443 277, 042 87,282 2, 076, 423
1, 144,476 182,117 82, 400 246, GO 167, 363 2%, 005 074 300, 510 1905, 658 2,401, 878
1, 806, 004 170, 904 146, 920 850, 540 264, 837 4, 609 4,413 840, 786 278, 801 8,403, 833
2, 041, 802 220, 027 140, 156 489, 216 103, 146 20, 654 21, 859 108, 223 3568, 608 8, GG, 841
b} 1, 138, 035 155, 004 105, 642 350, 251 69, 011 2,180 002 207, 083 978,918 2,514, B35
1873« -v.n.e 1, 361, 332 171,504 106, 748 317, 704 54, 000 6,170 500 257, 705 287, 358 2, 502, 080
1874........ 2, 0DB, 036 208,128 185, 540 412, 743 133, 079 T oo, 010 1,381 608, 240 432,031 4,004, 004
1876...... 1, 006, 740 238, 209 171, 040 468, 233 83, 053 10,072 140 458, 084 80, 004 4, 078, 128
1878 cnven s 2, 009, 174 232, 879 171, 656 468, 837 82, 892 6,818 |.ciivanniannnn 424, 028 408, 828 8, 035, 512
1,463, 033 211, 809 140, 247 a7, 021 42,708 10,304 [vumvianninsnns 601, 853 693, 953 3, 143, 065
8, 105, 383 205, 140 150, 200 482, 021 38,720 [ I R 433, 551 892,107 8, 047, 038
B8, 236, 202 451, 544 170, 050 G40, 782 69, 048 ‘5, 022 fovaviomancnnne 528, 106 012, 065 5, 620,714
8, 028, 201 081, 241 226, 550 45, 418 1,760 1,840 Yeeneneenne, nae 407,170 BOY, 438 §, 01y, 819

TapLe XI.—QUANTITY AND VALUE

or

@ No rocord by ports published for those yenrs,

8

WIIEAT FLOUR OF DOMESTIC PRODUCTION EXPORTED FROM '1‘IIL UNITED
STATES I'ROM 1860 TO 1880, INCLUSIVIS,

COUNTRIKS TO WIHICTT EXIORTED.

Yoars. ) "I otal quantity. §
Great Britain { British Amor. | Britigh West Brazil, oyt and San Cuba. Other conn.
and Ireland, iea, Indics, Domingo. trles.
Barrals. Burrels. DBarrels. DBarrels. DBuarrola, Buarrels. Barrels. Barrels,

hL:T 400, 847 824, 402 208, 877 503, 124 o1, 682 11, 848 470, 926 2, 611, 506
180 e 2,428, 117 052, 973 alhd, 418 304, 012 72, 044 3,760 500, 823 4, 328, 766
2,239, 440 724, 460 1371, 62 878, nu2 90, 875 22, 043 1, 000, 876 4, 882, 039

1,704, 400 964, 544 1400, 087 408, 820 136,112 42, 602 052, Hd 4, 800, 055

079, 154 865, 086 w427, 177 407, 074 128, 024 69, 508 (188, 264 8, 657, 047

400, 072 788, 040 a870, 270 800, 840 160, 604 27, 785 660, 031 2, 604, 542

186, 020 828, 065 @260, 682 206, 144 85, 826 38, 004 642, 400 - 2, 183, 050

114, 200 808, 551 a2, 671 166, 368 41,020 19, 6406 424,107 1, 300, 108

484, 700 886, 483 @229, 192 247, 045 61, 830 104, 418 602, 640 2,076, 423

407, 082 502, 670 831, 875 384,184 38, 412 143, 531 024, 100 2,431,873

IB8T0ucmnenennernn 1,188, 951 532, 260 419, 450 876, 217 04, 165 149, 183 738, 101 3, 403, B33
LE: 1 U 1,297, 624 606, 842 400, 038 455, 673 67,877 189, 027 046, 000 3, 653, 841
L7 2 828, 644 530, 088 421,003 882,210 2, 846 104, 146 014, 733 2, b4, 5356
1878 ccvvaecnans 531, 801 485,435 |~ 433, 502 408, 648 110, 029 02, 532 550,310 2, 662, 080
) EiYZ S 1,703, 084 441, 6520 422, 198 B31, 379 100, 248 109, 427 (35, 832 4, 004, 004
1,231, 824 584, 385 A0, 153 599, 832 104, 467 127, 247 760,730 8, 070, 128

1,335, 185 538, 241 ah33, 803 536, 180 186, 273 01, 050 712,780 3, 045, 512

018, 283 @40, 801 a4, 198 482, 200 135, 272 91,192 040, 780 3, 343, 605

1,015, 479 4923, 481 addd, 260 014, 132 122, 814 21,022 703, 286 3, 047, 333

2, 629, 605 504, 020 301, 411 717,37T 140, 253 121, 272 1, 154, 814 B, 020,714

1880 e cnirnrcacnns 8, 045, 952 211, 660 833, 950 537, 914 100, 72¢ 101, 320 1, 007, 891 6, 011, 419

Total value,

Dollars.
15, 448, 607
24, 645, 840
27, b4, 677
28, 365, 000
28, 588, 240
27, 922, 031
18, 806, 650
12, 803, 776
20, B8, 708
18, 813, 8Gb

91, 169, 503
o4, 003, 184
17, 035, 684
19, 581, 604
29, 456, 004

23, 712, 440
o4, 134, 470
21, 603, 047
25, 005, 721
20, 567, 718

8%, 833, 107

“t#t Includes Honduras and British Guisna.

b Includos Sonth American colonies.

¢ 625,010 barrels to France.
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TaBLE XIL—QUANTILY AND VALUE OF CORN OF DOMESTIC PRODUCTION EXPORTED FROM THE UNITED STATES
FROM 1860 TO 1880, INCLUSIVE.

COUNTRIES TO WHICH RXPORTED,
Yonrs. Grout Britad —_— Ilhiltjsh }\I"Gﬁt ot Totalquantity.§ Toetal value.
Toit Britain vitish o ' ndies, Hon- ‘ hor coun-
and Iroland, Amoricn. Trance. Bolgium. duras, and Cuba. trics,
Guinnq.
DBushels. Tushels, Bushels. Bushels, Bushols, Bushels. DBushels, DBushels, Dollars,
1860 usse amaanncns 1,041, 325 080,825 [.ovrmeennrrennnn .7 127, 264 84, 573 221,103 3, 814, 155 2,300,808
8,127, 622 1,053, b4d 18,707 Jeemenanennnaonns 200, 343 112,101 270, 037 10, 678, 244 6, 800, 805
14,478, 707 3,831, 515 277, 780 62, 086 212,138 1200, 708 345, 469 18, 904, 000 10, 387, 483
10,783, 707 .4, 383, 88L 3 2, 688 @215, 400 171, 202 504, 580 16, 118, 476 10, (92, T04
2, 248, 801 1,807,176 B L2 PR 4214, 434 23,908 | - 302, 086 4, 004, 604 3, 403, U80
763, 309 L5844, 870 |ouariiiivinenn]imrenannan e inans 187, 760 59, 892 267, 346 2, 812, 726 3, 670,183
0, 889, 232 2, B8O, 601 vees 152, 279 204, 450 800, 180 13, 651G, 651 11, 670, 395
12,107, 064 2, 288, HdD . 10, 6es 27, 083 214, 491 14, 859, 823 14, 871, 002
8, 707, 088 2,085, 043 85, 420 126,812 64, 481 178, 200 11, 147,490 13,004, 038
4, 257, 501 2,108, 144 ' 54, 84D 226, 260 55, 009 285, 248 7, 047,107 6, 820, 718
b 40, 200 729, 420 LY B S 185,786 237, 201 248,322 1, 802, 115 1, 287,675
b E:Y T B, 005, 445 2, 070, 733 7, 671 11, 271 238, 602 205, 267 332, 330 9, 826, 309 7,408, 007
1872, avaenns ceunn 26, 7790, 831 7, 824, 008 161, 400 1,67 100, 695 107, 602 021, 751 34, 481, 050 23, 084, 365
o1 IR 20, 834, 750 7,623, 265 134, 033 42, 074 a4, 950 437,102 721, 847 38, 641, 930 23, 794, 004
BT S, 26,208, 823 5, 348, 098 459, 951 84, 708 a242, 036 601, 150 1, 344, 802 34, 434, 606 04, 769, 051
1870 cviinnns venne 23,387, 007 8, 202, 780 346, 450 137, H00 248, 568 278, 870 1, 106, 879 28, 858, 420 24, 469, 637
1B70.aerenninenann T49,452, 40 4,033, 062 246, 620 2, 500 all2, 002 530, 264 1, 947,785 49,408, 072 33, 265, 280
B 1 r S s 55, 160, 435 0, 038, 8B 1, 803, 281 815, 808 a281, 232 284, 850 4, 110, 087 70, 860, D83 41, 621, 45
1878, ceiimnninn . 45, 915, B3L 7, 033, 408 & 872, T84 004, 014 ad3h7, 076 801, 115 7, 475, 201 85, 401, 008 48, 030, 358
1879 .0 eeuen wanane 64, 606, 811 7,207, 027 3, 664, 220 1, 841, 046 @aB17, 702 934, 510 9, 334, 524 §0, 200, 262 40, 055,120
D 1 55, 035, 347 7,187, 203 B, 5783, 848 2,474, D34 306, 047 624, 701 23, 406, 810 08, 160, 877 43, 208, 247
a Includoes Contral and South Amorican colonjes. b Tucludes all Spanlsh Weat Indies,

TABLE XIII.;-QUAN’ TTIES OF CORN MIZAL OI' DOMESTIC PRODUCTION EXPORTED FROM THI UNITED STATES FROM
16862 TO 1880, INCLURSIVE.

FORTE FROM WHICH BXPORTED.
Tanrs, - e - e e e e e o o e e 2 e et et e | 'E“t““
New York, Toston. Philadelphing Taliimoere. ‘Nuw Orleans,]  Chicago, | Milwaukee. | San Francisco, | Al othoer,
Rarrels, Barrels, Barrels. Barrels, Barrels, Darrels, Barrels. Barrels. Bazrrels. Darrels.

1862...... erreanann 185,71 ] . 21,704 461, 4 23,204 | 18 {eeerennennns e anr v a0, 443 05, 570
1803 1aereannmrnnns .- 1M, 208 "oy, 81 17, 450 Y3, 5RA 1, 088 2,885 |eemaenns U 29, 101 257, M8
1804 cenenaaaeaanennns 152, 815 .01,648 0, 859 08, 148 17 266 [eaeennrnnn N e 24, 300 264, 35T
1865 eeenn errvaaan 118, 248 13, 665 4, 176 10,081 10 D1 R AN emeeeeaae . 19,108 109, 418
1806 {€) cawnnnnnnnianiinnnanen B L e ) P S PO Cavaenns e amareaansans T
1867 (2) wevmrmnnnennns TTUUN SRR U TR termeeerreani] e ‘
18080 eenean em 154, 310 56, 012 o3, 181 5, 456 26,003 46, 608
LT PO 165, 061 44, 005 3,160 a5, 80T o0, 081 BUD, 867
1870. ...« 114, 868 14, 340 24, 074 18, 039 14, 067 187, 093
£ W 111, 740 18, 47D 26, 400 | 20,720 25, 480 a1, 811
151, 103 56, 576 43, 488 49, 138 LY 450 {. 24, Hd0 303, Ri0

401, 007 72, 493 2, 764 o, 061 719 2, 250 20, 808 Ao

201, 091 84, 268 28, 086 44,008 572 1, 872 25, 020 J8T, 807

57, K08 00, H2 12, 300 23, 540 2, 830 155 18,181 201, 054

186, 252 8, 520 31,200 84, 561 3,073 820 17,019 354, 240

206, 674 104, 040 a5, 811 83,633 100 1799 oeeeceeenes T 75,742 447,907

204, (43 85, 313 20, 80 23, 208 (] BB |encaaenn FRON RO 88, 831 432,753

172, 425 112, 670 23, 4m 15,430 Nt 2, 006 . 08,971 307, 100

151,772 130, 401 13, 638 7,20 3, 657 1, 805 ' 30, 437 340, 018

@ o reeori by ports published for thess years.
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TapLn XIV.—QUANTITIES AND VALUES OF CORN MEAL OF DOMESTIC PRODUCTION EXPORTED FROM THE UNITED
STATES FROM 1860 TO 1880, INCLUSIVIE,

COUNTRIES TO WIIICH EXPORTRD,
Years. British Waost In- Total. Total valne.
(};;G&Ltil-ﬁligﬁm British Amerion.| dies, Honduras, Cuba. Porto Rico. Othor conntries.
AL ) and Guinna.
Barrels. Barrels, RBuarrels. Barrels. Barrels, Barrds. DBarrels, Dollars.

051 G4, 469 105, 502 1, 903 16,158 44, 780 283, U0 012, 076

2,836 56, 258 68,770 2, 560 8,608 44, 281 208, 313 602, 003

1,674 79, 162 «@l17, 330 25,012 | Buvnerrevnnnnrinnnn 20, 884 263, 570 778, Mt

2,330 83, 052 «112, 532 BO2 102 | Cormene e anevennne 16, 072 257, 18 1,013, 272

1,081 48, 847 @127, 920 BUD, 38 | Cuvnaeeneneannnas 40, 171, 208, 357 1, 849, 705

459 81, 242 104,051 3, 001 18, D84 40, 082 100, 410 1, 480, 886

6,412 75, 460 84, 047 3,008 | » 18, 660 48, 803 287, 476 1,129,484

2,180 100, 388 105, 220 b, 633 18,441 48,418 284, 281 1, fd4, H83

1, 042 154, 930 0,715 . 1,310 20, 837 bR, 036 446, 508 2, 008, 430

4, 304 126, 218 115, 586 . 8,130 20, 600 40, 033 309, 807 1, 654, 278

6, 863 39, 749 86,785 1,031 11, 854 41, 811 187, 003 ' 05, 076

1,220 09, 287 90, 350 1,757 10, 1G0 83, 031 211,811 001, 830

1,757 146,121 108, 520 5, 239 11,018 85, 278 308, 840 1, 214, 009

035 197, 070 aldl, 021 2,374 15, 863 45, 848 403,111 1, 474, 827

1,767 183, 3u8 «ldl, 512 2, 061 10,078 68, 471 387, 807 1, 629, 30D

4,010 129, 124 alod, M7 11, 030 8, 834 88, 784 201, 054 1, 200, 633

279 1564, 907 ald), 736 b, 188 9,828 44, 808 854, 240 1, BOS§, 027

9,492 271, 820 al0l, 359 1,005 12,408 d 60, 863 447, 007 1, 511,158

7,088 238, 047 130, 308 . 8B40 i 4,000 07,480 489, 753 1, 836, 187

4, 808 211, 927 118, 047 6, 227 %, 58B 52, 973 907,100 1, 052, 281

17, 434 169, 131 108, 868 8,174 0, 205 42, 780 850, 041 981, 861

& Tncludes Contral and Sonth Amerioan colonfes. ¢ Ineluded in Cuba.
b Inchutes all Spanish West Indies, d A dscrepancy of 28 barrels will be noticed botwoen tho totals for 1880, s madoe up in tables XIIX and XIV

Commerce in agricultural products in general, and food produets in particular, is as old as eivilization ; but its
present methods are very new, and its rapid inerease is profoundly affecting all those countries with which we are
most intimately related by ties of blood or of commerce.

The first aim of the agriculture of any country is the production of the materials required to feed and clothe
the people of that country. This done, then to produce such luxuries as can be grown, and also the raw materialg
used in manufactures, and lastly to produce a surplus to export. The export of a surplus, however, often precedes
its wanufacture. The present generation, by the introduction of steam transportation, by new inventions and
appliances for putting in crops and harvesting thow, by the applications of sgeience in inereasing the yield and in
suggesting now uses to which the cereals may be applied, has introduced entively new problems into this industry
and into other productive industries, The daily bread of all civilized countries iy so immediately dependent on
agricultural production that these new conditions of both production and transportation have modified the problems
of political and social economy in all christendom, and matters which onee had but o local interest have suddenly
becomo of world-wide fmportance. As a consequence, our agrienltural productions and our agricultural methods,
with the facts pertaining to them, have in one way or another become important factors of Qisturbance in the political
and social economy of every country of Jiurope, showing thewselves in a varviety of ways: here by the reduction of
the rents, there by the decrease of the value of agricultural lands, or Ly the increase of the use of improved
agricaltural implements and machines, by the decrease of prices of home-grown productions, by changes in courses
of cropping, by modifications in landholdings, by distress among favmers, by emigration, by political uncasiness,
and so on through a long list of effects, some immediately and others more remotely related to American agricultural
compelition. The disturbance has been particnlarly great where the systems of landholding arve most alfected Ly
the laws, customs, and traditions which have remained from a previous age. In some countries so great has been
the effect that numorous observers consider the present period economically, and in a sense politically, a ¢ crisis”,
hastenced, if not actually caused, Ly that development of American agriculture which relates to food production.

These facts, taken in connection with the magnitude of onr grain and food exports, make it important that,
along with the bald tables of grain production, the methods and econditions of that produection be discussed. I
shall therefore consider, first, the distribution of our cereal production according to several factors; next, certain
facts pertaining to the cereals as a whole; then the special crops in detail; and finally, a further consideration of
some of the facts and conditions pertaining to our cereal production.

Cereal produetion in the United States has attained its present importance and assunmed its present features

under the molding influences of a great number and variety of conditions. The fact is simple, but the causes are
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complicated, and unlike factors are so correlated that very different conclusions may be reacted, according as we
give greater or less importance to this or that factor in the complex problem. Itis therefore important that so
many of the factors as are practicable be considered separately.

The digtribution of grain production in the United States may be cousidered in respect to three classes of
eonditions: First, the distribution according to geographical features, such as by states, by latitude and longitude,
according to topographical features or physical characters, by drainage basing, and by hypsometric groups
(elevation above the sea); second, according to geological features and soil; and third, according to climatic
conditions, such as temperature, rainfall, storms, ov special climatic peculiarities. Then beyond these are many
faetors which are largely social, belenging to race, to custom, to questions of land, some of which will be considered

later,
DISTRIBUTION BY STATES.

‘While the cercals are grown in every state and territory of the Union, and in nearly every county, yet the great
bulk of the production is in a belt belonging to what are popularly called the northern states, if this he made to
include Missouri, Kansas, and Nebraska, Bub even in this belt the amount is very unequally distributed. The
aggregate grown by ecach of the several states and territories in the order of their production is seen in the
following table, along with percentages of total production and other data.

TasLe XV.—TOTAL CEREAL PRODUCTION BY STATES, AND PER CENT. OF TOTAL PRODUCED BY EACH,

Statos, Total produc- | Por cont. ﬁ‘;‘;‘;}&. Statos. Total produe- | Tor cont. %“‘,":‘}:{)‘}'
tion, of total, cent. tion. of total, cont,
DBushels. Brshels.
Tt oeemarannnn ST 2, 007, 062, 456 200,00 |vreerernnas 20 | South Coroln..eeseenesenn.. reea—. 15, 488, 208 0. 57 07,28
= T 21 12, 933, 019 0,48 97,91
1 | Iinoia 444, 822, 350 10,48 16.48 3} 28 10, 142, 070 0, 38 08,00
2 Towh...... 362, 407, 181 13,44 20,902 |1 20 - 7,852, 580 Q.27 03,76
3 | Missouri 248, 830, 405 .22 20.14 || 80 | Vermont.....ue.... demmeesuninameenus 8, 789, 786 0.25 08,01
4| Ohig..... 188, 083, 077 7.00 46. 14
5 | Indiann ... 170, 142, 318 0,04 6278 1| 81 | DolawaTo eueveeeriannanvnaranmas - 5, 460, 877 0.20 08. 81
¢ | Konsas 101, 071, 720 480 |  oror | 52| Maine A 4baB 08 0.17)  O.08
7 | PonnsyIvanin. ... cvaveceerameenneen 106, 810, 422 00| onogf 5| Washington ooooen. R | H108A0 0.16 | 0013
8 | Wiseomsin 00, 661, 520 5 00 g5.08 1l 34 | Florlda covemmiiiiii i e, . 8, 045, 049 0.14 00,27
9 | Rentucky .. 80, 053, 432 3,34 8. 68 86 { Comnootiont....oueevecsrmcronarunen, B, 440, 451 0.18 00, 40
10 | NoW YOIk . averocrienrercnunssannnnas 80, 426, 704 2,33 71,80
30 | Massnchusobts . ceeneviiconcnaincannn 2,819, 481 0.10 an. 50
11t Michigan ... 88, 007, 084 8.27 75,26 || g7 | Wow Mampehire . .... . . 2,743, 760 0.10 9. 60
12 N(,.\hrnalm 88, 039, 613 3,26 7882 || a8 | Clolorado. oonnnonn.. 2, 048, 573 0.10 90, 70
13 | Miuncsota ...... Canaeaes 76, 044, 805 2,82 8L.84 || gn TIERIL e m e emeemee e e ees 1,977, 808 0.07 09,77
14 | Tennessos cvvvennonnranns . 76,087, 844 2,78 BLI12 ) 4o Wow Moxieo . ooeonnnnn . . . 1,547,247 0. 06 90.83
16 | California......... teusreamaannaesanes 46,135, 852 1.67 85.70
BRI 1313111 1 O 42,797, 004 1.68 BT.87 §) 41 | Montanf.aeeeieereiiiannnecmrneannen 1, 417, 089 0. 05 90.88
171 DoXaB vuesiat e 86,625, 011 1.36 BB.78 ) 42 | TAADO.ceoeeriiiarnanas somenmonun .- 1, 208, 24 0.05 09,03
18 | North Coroline 35, 687, 10 1.82 00.05 || 43 | WOVAAR . ccveeinecnriannnnsnaranse . 782, 519 0.03 09.96
10 ) Georgin. ceeivvneanan... 82,031, 812 1.19 01,24 || 44 | Ithodo Ialand 604, 580 0.02 00, 08
20 ] ARDAM. . e e e 30, 054, 020 L1 02,85 1| 45 | Arlzomiu. . coveniein iiicaiininrranas 410,788 0. 02 100. 00
21 ] ATKADENG .t i e 27, 670, 860 1.03 03, 88 .
2 | Margland.ooveeecenn i 26,100, 100 0.07| o495 |f 40| District of Columbin..covvnvnennnn. 47, 200 0.00 0.00
MIBSESTDDE « o e ceee e emenevnnean 21, 524, 702 0.97 95,02 || 47 | Wyoming 27, 204 0.00 0.0
24 1 West Vivginda ... 20, 40, 044 0.70 05, 08
26 | Wow Jorsey..veeeans.n 18, 182, 685 6. 08 90,66

The above table of aggregates merely shows the relative importance of the states as compared with each other,
and not the actual importance of grain production to the individual states themselves. This last question is related
in part to the average production per head of population, and in part to the relative amount of improved land in
grain. These factors will be better seen in the maps and in the other tables.

Illinois is the leading state in each of the three most abundant cereals, maize, wheat, and oats, its products
amounting to 1643 per cent. of the total grain product of the country. The crop of ﬁve contignous states
Ohio, Indiana, Illinois, Missouri, and Towa, amounts to 52.78 per cent. of all our grain. The quantities of each cereal
produced by the states, respectively, will be found in the special tables under the respective gm‘ms. It will be
noticed also that the most of the grain of the United States is grown in regions where mixed farming is practiced,
and on farms of moderate size. By mixed farming I mean the growing of both green and grain crops, and the
production of animals on the sameé farm. In special cases some one crop, particularly wheat, is eultivated to the
exclusion of others, and some of these cases, from their ma guitude, or their unusual methods, or their pecunmry
success, or their romantic history, have been so prominently before the public that their relative importance in

respeet to the Whole grain product is much overmted in the popular 1magmat10n.
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DISTRIBUTION OF CEREAL PRODUCTION. 11

DISTRIBUTION OF THE CEREAL PRODUCTIION IN ACCORDANCE WITH
GEOGRAPHICAL, PHYSICAL, AND CLIMATIOC FEATURES.

The tables of grain distribution according to physical moments, prepared under the direction of Mr. Gannett,
form a new and most important feature in the statistics of grain production, and constituto u seientific investigation
of espeeial cconomic interest, introducing new scientific data o aid in tho solution of future problems. Grain.
growing has reached its present magnitude only by the aid of physical scionce. - The tables giving the distribution
Dby latitude and longitude, by topographical divisions, and Dby drainage-basins are so plain that they need little
cominent. .

The tables, which show the distribution according to tho various physical features of the country as a whole,
will o foud in the text which follows.

The tables lave Deen prepared Ly using the production of each county as a unit, the counties lying within
different divisions being taken off from maps upon which these lines had been sketched. 1t is to bo understood, of
course, that the disteibution is not, and cannot be from the nature of things, an exact one, inagmuch ag lines of
different temperatures, amount of rainfall, clevation above sea-tevel, ete., cannot be drawn with any great degreo
of cortainty, and because, in cases where parts of counties lie in different divisions, the division of the county cannot
be mide with exactness.

The tables of distribution by latitude and longitude show that the most of thoe crop is produced between 38°
and 45° of Iatitude, the different grains, of course, having tho center of their belt not quite coincident, but the,
three degrees between 400 and 430 may be considered as the center of the belt,

DISTRIBUTION IN ACCORDANCE WITIL TOPOGRADPIIICAL FEATURIES.
The tables of distribution by topographical features show that the “praivie region” producés 37.7 per eenti, or

about thiree-cighths of the whole, the ¢ central rvegion?” following: these two produeing nearly as much as all the
other nineteen topographieal divisions into which the country is divided for this investigation,

: »
TanLk XVL.—THE DISTRIBUTION OF CEREAL PRODUCTION IN ACCORDANCE WITI. THE TOPOGRAPIIICAL FEATURES
QI TUI COUNTRY.

Topographical rogions, Whoat. Barloy. Onta, Ryo. TIndian corn,”| Buckwhost, )
Bushels, rshels, Burheis Bushels, Bushels, Tushels,

North Atlantio consbeeeaneveervennns feseenseramararanennssuansit ataeannans 348, 150 217,108 1, 502,405 266, 068 f, 234, 560 81, 754
Middlo Atdantio congbeeeaconioan temanmeasAtranantruas he s me AR sirunnn 8, 800, 477 14, (20 8, 035, 820 860, 267 80, 101, 352 104, 067
S0l ALINTI0 CORBE. vman ctice s crie et v e i run i n et aeenn 257, 500 000 1, 030,000 82, 300 10, 68,100 [aeinisiiimnnnns
GUulf CORSE . vaneinncinneraeaiianes PR 2, 088 210 080, 712 2, 086 0,000,684 |.enriinnninnnnns
Northeastorn Appalachian rogiog...co..... 1, 207, K7 174, 616 10,708, 81 i) 0604, 847 0, 308, 074 1,878, 780
Central Appalachion rogiont..eeeevacnan,n 13,168, 405 180, 601 20, 780, 873 2,777, 081 §it, 200, Doo 8, 080, 707
Rogion of tho HIeRs IKEB . crotau et eereraranearneenene s sveasneancen nanns 22, 080, D48 4,008,981 | 28,115,100 004, 518 32, 204, 404 026, 300
THGOT PEBATL o eeae c ot et e meraeeemnu s anssansnrannensenronarns 20, 720, 539 4,701,821 | 40,004,013 8,080,011 [, 02,000 854 4, 040, 600
Southern Appalnehion Toglon. . cvvvii e irriniiiiiiircrirccrraeca e inas 13, 043, 272 1, 856 0, 718,319 893, 800 T3, 578, 405 4211, §01
OlI0 VALY < vt iiirraae e ee i s acnanas ereneaeaaniannean 3,404, 800 1,499,720 8, 92, 200 813, 0600 81,164, 817 140, 686
Bouthern tnterior PIALOAL «ueetaeniii e eeiianiqrenieccraaesnnainrannaas 4, 242, 010 . 85,805 10, 704, 164 85,183 60, 650, 805 1, 863
Misatraippd river belt, sonth oo i e . 857,000 foovemnniinnon 412, 700 7, 800 0,188,200 4. evnennna e
Aiasiasippl viver DElt, TOTtH «ovaesvrriaeceinnanerereearaansas revaerenaeas 43,083,600 | 8,208,000 | 20, 834, 000 1, 107, 800 119, 130, 850 100, 400
Sonthwest contral vogion ... 10, 706, 224 50, 788 2, 275,821 06, 400 108, 800, 285 0, 283
Central rogion ........ 74, 800, 788 909,761 | B6, 506, 561 932, 170 230, 162, 204 230, 207
Trairlo reglon. ..ol 25, 501, 656 10, 260,006 | 149, 510,119 6,173, 330 720, G35, 820 503, 040
Missouri vivey belb’. ............................ weee| 13, 528, 034 770, D02 9, 226, 800 B44, 120 110, 717, 707 19,001
Wostern pINB. « vt oraaneaanaeean e teanaeaaas weed| 8,707,000 " 145,818 814, 400 70, 405 5, 078, 008 1,200
Teavily timbered rogion of the Northwest..... e dmran e emmeara ey aaaan 42, 516, 400 1, 860, 16 16, 446, 103 440, 700 26, 563, 414 251, 163
COTAIOTAN FOZION . - e vmeermmrrammmmaaninacnrnsnnssnraneranen . 97, 442, 050 8, 483, 500 4, 264, 006 179, 404 1, 654, 405 14, 863
Pacifio condb veeeseennnann. teavarrmenmavranrea S I 14, 745, 510 6, 9061, 60O 4, 488, 627 44, 700 1,404, 887 18,718
Tolal causremnracueanen framttnsamansasscnnnuren TP T R PR P 459, 470, 506 44,118,405 { 407, 858,000 19, 831, 605 | 1, 7bd4, BOI, 53D 11, 817, 827
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Considered by drainage-basins, the great Mississippi basin, of course, leads all the rest, as will be scon in a
discussion of the special crops.

TasLE XVIL—DISTRIBUTION OF CEREAL PRODUCTION BY DRAINAGE-BASINE,

Indinn corn.

392

Drainage-basins. Whent. Barley. Qata. Rye. Buekwheat,
DBushels. Bushels, Bushels. Bushels. Bushels. Bushels, 1
ATLANTIO DCRAN. o anee vt avrararrnrenaananasaaes vensacnnat . 410, 177, 000 28,771,700 200, 189, 200 10,600, 200 | 1,762, 348, 800 11, 784, 300
Now England coasb....ocoieennnn 1, 005, 600 500, 600 0,195, 300 658, 900 8, 847, 800 83, 200
St Tohu's »Iver cceveevanen. 131, 900 18,600 002, 700 1, 000 12, 600 208, 500
Poenohscot river. V182, 600 48,200 554, 200 4, 800 131, 000 85, 100
Kennobeo river. 202, 400 07, 200 87%, 700 7, B0O 401, 000 47,400
Morrimae river .. 76,200 44, 800 400, 500 30, 800 011, 600 25, 300
Conneetient river. 195, 060 134, 600 2,064, 600 278, 300 2, 614, 200 274, 000
Housatonie river.. 9, 700 10,400 401, 000 102, 200 476, 900 42, 800
Middle Atlantio congt. 31, 401, 700 032,500 44, 076, 900 g, 607, 306 82, 069, 400 8, 051, 800
Iudsen vivor..c..... 575, 600 233, 100 0,404, 400 1, 836, 600 0, 512, 300 1, 650,400
Delnwars viver. .... .. 4, 609, 300 18, 800 8,074, 800 2,130, 400 18, 566, 200 1, 029, 906
Sugquelinuns viver...... 10, 083, D00 650, 200 19, 501, 800 1,429, 500 24, 530, 400 2, 017,000
Potomac tiver. ..viaevenue ST, Crumrasreseannn P, 0, 410, 00 17,200 2,130, 200 32, 400 16, 061, 500 230, 100
Bouth Atlntio conat. coovie i iinnii i ienc i canr s cervae s 0, 044, 100 86, 500 12, 396, 100 269, 700 03, 340, 200 47, 360
James rivor. ... eeee.. reasrnnen e . 1, 618, 400 4,200 1,844, 400 24, 06U 5,437, 400 24, b0g
Capo Foar vlvar.c.ee. ... 622, 800 1,400 487, 000 17, 800 3,708,500 | couvrnornns
Neuge tiver.cccoccaenesuann remeana dvemucmmnnacannn PR S 320,700 Joenamainna) §23, 80D 12, 000 3,674,200 | ...... verenavea
POted TIVEY. ceeuciacianrecniirtiaactnaramun e tnaanenasans 3,090, 100 ) 1,600 1, 628, 500 56, 400 8, 697, 400 2,300
Ronnoko viver cove.ea.as eraamnan fiemeemisamsaanstiancanns 1,207,700 feeuunnnnn [ 1,952, 300 a1, 800 6, 466, 700 10, 800
#Santeo rivor. ...... A PR ORSRRIN 1, 141, 800 10, 400 1,709, 000 28,700 8,092,800 { veuvns . .
Savoanuah river ...... cmaeamenn esusmesesnnnanna saueavermavas 641, 960 8, 600 1, 472, 800 17, 600 4,007,800 | ceininrmnnnnenns
Albﬂmulmriver.......-,............, ..... cesmmnn [PPSR 792, 000 8, 600 1, 209, 000 21, 000 BT F00 ) reeniaaeiiaiaas
L L U 78, 456, T00 10, 676, 800 67, 640, 400 9, 082, 000 99, 847, 400 2, 247,100
St TAWIONEO TIVAL. «nvnncaencnnresancnstansvonnsonanensanes 565, 400 517, 800 5, 688, 700 230, 400 2, 254, 600 621, 800
Take Ontario .ocaciicnnmeessacrranecasenserarcnsnnsanasoan . 8, 218, 400 8, 058, 400 13, 661, 800 227, 000 12, 274, 600 035, G0
Lako Erie.....canun 28, 336, 500 1, 100, 000 18, 8206, 600° 224, 100 38, 410, D00 3130, D00
Lako uron ...... 8, 755, 600 606, 100 7,404, 300 86, 200 7, 081, 700 147, 000
Lake Michignn ,...ooo... CeihvmEmsamaemsaban 88, 783, 600 2,000, 700 20, 340, 600 1, 207, 000 8, 209, 300 308, 600
Lake Suporior covaawe it nrirana i ieas 18, 200 5, 400 650, 700 4, 800 20000 | ceeiiiiieiiaana,
Red River of the North ...... aeararnansass . 3, 794, 200 138, 900 1, 666, 700 18, 500 89,100 2, 600
G Of MOXI0. < neraranacannesaaannans 200, 108, 900 16,731, 300 208, 827, 600 9,007,400 [ 1, 469, 865, 000 2, 604, 700
Peninsule of Florida ... vvevnnian Y P 258, 80D 2, 500 1, 830, 100
Apalnehicoln Pver.caneiiaiaea. e 870, 800 £, 900 1,179, 700 26, 800 7, 801, 500
Mobilo Mver . .cvveiinnniiannans . 2,074, 800 7, 200 3, 052, 800 84,100 25, 288, 000 2, 500
To:xx))ig\)no 1 U0 caevencnnancoanane 340, 600 2, 400 1, 070, 600 8, 600 11,980,000 | oo iiannnniennnn
Alnbamn river.. ool enraeaannnn PO aamanee 1,738, 000 4, B0D 1, 081, 600 25, 500 13, 891, 500 1,400
b S ET TOTRITITR 5 o U SR 1,400 |oeevnninnaens B42, 700 [vrennnnnn LATLG00 } e e
Pearl viver....... s uaneereanmsieasteaarerrass ok nanate 14,300 [.oovvevininnnans 480,800 |..eeveniaien 2,771,000 | civeamevannennas
Sabine river .......... raanen Aamasamavaaaan s Cemmammamncans G5, 600 1, 200 570, 800 3,400 4,874,100 1 Laeiaann- vaene
Trinity river..... teenen ardurmmwreraaven i 1,108, 300 35, 100 1, 542, 800 6, 000 6, 743, 700 2, 800
Brazog river ...... g, . 834, 000 12, 300 1, 334, 500 7,100 6,007,800 | ...... [
Colorado Rivor of TeXaBeeenennrara e hemtanerreseraenaseans 160, 700 8, 000 251, 200 3,700 2,080,200 | 1euereenmnannas .
. UBCEA VIVOL. ey ientienn st ecmr s mncamsn s cnas e camnaanay 4,100 [ceneen... O, 11,700 [.ieun-s vrvaneean 02,000 | vemeerannmmenan
San Antonlo viver......... RO reeamseereariTanesneannnas 78,100 *1,100 146, 400 | 2, 500 1,156,600 | o.nne [T
Riv Grando.cooiiiiniaciiieiimaranassnnienns, aemannnns . 608, 400 42, 0o 152,000 Joevvrmmaarannans 697, 800 4, 000
Missinsippi river ... mpeeseas P evpEomamasnvanessavanan 203, 425, 700 14, 648, 900 267, 641, 200 9,022,700 { 1,440, 880, 400 2, 585, 600
B 4 T B 81,200 |eaeeooon veveaann 340, 100 2,200 7, 698, 700 200
TiHuois river,........ . 18, 056, 000 386, 600 84, 860, 500 1, 858,700 184, 818, 200 01, 900
Roek 1IVOr. e r e vmraricnannan 6, 709, 200 2, 982, 600 20, 078, 600 1, 207, 100 480, 330, 100 97, 800
Wiseonsin ¥ver . cowmaeanns reemmmeeens eneravanne 3, 59, 100 452, 600 5, 633, 100 486, 900 7,035, 500 97, 800
Chippows river.....o.. cmeremremanss e, 2, 901, 500 107, 100 2, 251, 200 63, 900 1, 081, 100 13, 100
S, Crotx viver....coevens LIS 2, 099, 300 117, 300 1, 180, 200 18, boo 487, 00O 4, e
Minnesota river. ..veen... cvemeerinneann - 9, 236, 800 582, 700 7, 006, 100 4B, 600 4, 048, 000 9, 200
Cedar river......... 12, 009, 00 1, 297,700 14, 888, 500 865, 600 63, 653, 900 4R, 200
Dus Moines river b, 733, D00 857, 100 9, 611, 600 307, 800 50, 486, 100 23, 600
Ohio river ... ...... 107, 058, 100 2, 605, 200 59, 805, 200 2, 456, 700 304, 046, 400 1, 876, 700
NG ITETTS & U  R £, 748, 700 28, 300 4, 585, 900 203, 600 46, 175, 300 4 78,300
Cumberland tlVer. cu.ieereverecerorasorsasnennranns 8, 207, 600 10, 800 *1,726, 600 01, 900 27, 383, 000 8, 100
KoNbUGEKY TIVOT vvinre e innenunancanaacsennsrs manenn 2, 167, 200 347,000 517, 300 203, 200 12, 003, 800 8, 500
Groon viver (0f JontRCKY) . cvveevrenncnannsansenns 1, 904, 300 4,000 1, 536, 400 74, 100 15, 048, 000 1, 000
. Licking river...... hehae N, ceaen 2, 062, 400 48, 500 433,100 196, 500 9, 846, 600 2,700
\ Kanawha vivor...... 1,124,800 Lovverseomannnn. 1,107, 800 180, 600 5, 338, 000 115, 800
55 O T O P B 2, 226, 400 28, 800 2, 005, 300 110, 800 @, 760, 400 240, 300
Allogheny viver ...eecuon.. eeneebneewanemannnaan 1, 847,100 149, 200 7,758, 300 407, 000 6, 208, 000 828, 000
Minmi viver..coea... erermerennaan. Ceearemannn e na 6, 819, 300 048, 500 2, 876, 600 36,700 17, 469, 200 17, 800
Seloto viver.......... I 6,230, 400 40, 500 1, 886, 700 36,700 25, 706, 800 20, 200
MENBHINZII TIVO .« cr v aamnannennnrronnnan s 8, D23, D00 54, 100 8,793, 800 4 53, 000 15, 218, 000 86, 000
Wabash river..... 43, 078, 800 191, B0 14, 710, 100 297, 000 129, 620, 000 78, 300
Big Sandy vivor 281,000 liverenivniinanns 259, 500 22,700 3, 630, 000 4,800
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TasLe XVIL—DISTRIBUTION OF CEREAL PRODUCTION BY DRAINAGE-BASINS—Continued.
Drainage-basina. Whont. Baurloy. Oanta, Ryo. Indian corn. Buekwhont,
: Bushels. Bushels. Bushels. Byshels, Busiiels. Bushels.
ATLANTIC OcEAN—Continned. .
Gulf of Mexico—Continued.
Missisaippl river—Continued.
Missouri viver oo.anoiao. hererasssunsanaanararensananns 48, 930, 500 3,108, 900 86, 808, 6500 1, 621, 000 849, 051, 500
Big Siqux TIVOD veoniusenniernanncsaacsareammnnacnas 1,130, 600 200, 400 1, (86, 800 88, 700 2, 343, 800
T OIlOTRLONO TEVOT . 4 e avr seaeeeenrerannanvnreraceans " 81,700 1, 800 04,800 |mvneeevenrnnraaa]oenimenngeaaaans
P 8 BT o B e 6, 142, 800 486,100 8,190, 400 191, 800 22, 192, 100
JEADBE V0L s aeeennencennrnnnn tareancaensanraans 15, 100, 800 1,138, 700 5, 459, 400 440, 800 08, 018, 400
OBRZ0 PIVOT «eveiisecnvonnmioia s viasnaaannasaanas 2,887,300 | canrriaiirninae 2, 550, 700 15, 600 80, 771, 100
ATKINARE TLVOY «uone it r it r e e 11, 007, 600 62,700 7,045,300 112, 300 82, 455, 100
Cimarron 1iver. . coo e ccmeanientn. N eteearasraans 12,600 {onviieeceinnnnn 2,000 [oeenennn 6, 300
Canadian river......... S, eane 141, 500 4,700 B3,000 |veasecanacannnn 180, 500
TWhite river. coeeiniivneseraaianien 2, 184, 600 1, 800 2, 843, 100 21, 005, 300
Red river of Londsiann, . ceevunnenanooonn. 886, 200 6, 600 1, 447, 000 13, 037, 600
LA EHITF R L PN 84,000 Jooresriaannnnann 278, 400 4, 824, 500
St F'rancls river.ce.veecueieimniieiiiiiaeas 499, 200 8,700 872,700 4, 431, 200
GERREAT BABIN c1cvruanmeincrnmmreancsunmmraenuannrasanss 1, 888, 200 8§70, 900 a76, 000 220, 100
Great Solt Take : 1,124, 600 208, 300 424, 400 10, 000 149,000 | seevanens
IInmboldt viver 47,700 292, 900 130,200 |- eveinoncnanannan Q700 [ covinanaraannaas
PACIFIC DCHAN e ettt crcatremcrsensnnusnctnasnanearsnnrrnesacnracns 88, 904, 300 14, 458, 800 8,043,800 212, 300 2, 202, 600 83, 000
Colorado River of the West ooo.uevinniiiiiiiiiiniiiiinnn, 813, 200 272, 400 BQ. 100 [eenmvenvnnnnian . 112, 700 1, 200
L 2T T R ] N 50, 200 2, 000 40,400 Jouimarinnininns 1000 { cannneinnenmnna
Grantd FIVOr. . oo caiinie catniancier b ey 1,700 [ovennnninvnenas 8,500 |caaiennen O PP R T SR Ruee
Cotorando Chiquito FIVer.... e e vaeiieiiiinernnrisisaninnns 7, 800 9,000 |.ooiinninnnnn RN T Fy000 | eevenvicnvsaaans
L FIT S L 202, 800 284, 000 1,800 loveieiianennanns 88,700 1,200
SnoramEnto YIVOL .. ierin i rerer e ravabe e e e 20, 858, 000 5, 004, 000 808, 100 143, 100 564, 700 12,100
San Josquin river 6, 199, 300 1, 004, 400 0, 000 110, 200 224,800 | avnruenn TN
Klamath river .covvneea. 139, 800 160, 000 220, 000 1,800 10,000 | weveens webusnnn
ColumA 1IVOr. e v meevvrreaianans 8,779, 100 1, 554, 400 5,108, 400 26, 300 7, 200 8,200
Willamette 1iver...cvwevieaas b, 130, 200 165, 400 8, 050, 600 8,300, 25, 200 5, 800
Bunke iver... co.ceieiieiien 1, 432, 800 600, 500 1,145, 600 10, 000 82, 500 1,700
Clark's fork..covvieincinannas . .- 187, 100 25, 600 850, 800 1, 800 7,000 | cevnerann PSSP

Norg.—In the above table the Agures are given only to even hundreds of bushels.

i

DISTRIBUTION ACCORDING TO ELEVATION.

The tables of distribution according to elevation gshow that each of the grains has its largest production at an
elevation of between 500 and 1,000 feet above the sea, where 52.9 per cent. of the whole product is grown. Not only

is the total product greatest, but the proportion of each grain is also greatest.
grain iy between 1,000 and 1,500 feet elevation, where 27.5 per cent. of the total is produced.
reached also by om,h of the six grains is Detween 100 and 500 feet, where 11.3 per cent. is found.

of the grain of the country is grown between the elevation of 100 and 1,500 feet.

Thoe next highest proportion of each
The next rank
Thug 91,7 per cent.

Tapttt XVIIL~DISTRIBUTION OF CEREAL PRODUCTION IN ACCORDANCE WITH THE ELEVATION ADOVE SEA-LEYEL.

Groups, Wheat. Groups. Barloy. Groups. Oats, Groups. Ryo. Groups, [ Indian corn. Groups.  |Buckwheat.
Bushels. . Bushels. Tushels. Rushels. Bushels. Tlushela,
Total....} 450,470, 505 Total ....| 44,113,406 Total .... 407, 858, 999 Total - .- 19 831, 695 Total .. 1 704 861, 535 Total..... 11, 817, 897
0to 100} 19,537,371 0to 00| 5,071,700 0to 100 8,301, 818 060 100| 1,083 248 Oto 100{ 46,893 808 Oto 100 451, 013
1W00to &00) 63,211,080 | 100to £00| 871,758 | 100to 500 | 47,534 G528 | 100to 500| 8,408,183 | 100to 500) 100,850,857 | 1000 GO0 | 1,038 Bod
500,t0 1,000 239, 999, 748 | 600 to 1,000 | 14,714,484 | 500 t0 1,000 | 210,227,750 § 500 to 1,000 | 8744, 301 § 500 to 1,000 | 040,623,825 | 500 Lo 1,000 3,531,152
1,000 to 1,600 { 118, 050,847 § 1,000 to 1,500 | 10, 838, 345 [ 1,000 (o 1,600 | 115, £60, 400 § 1,000 to 1,600 4,374, 196 | 1,000 to 1,500 1 480, 075, 520 | 1,000 to 1,600 3, 460, 104
1,50C to 2,000 | 17, 808, 207 § 1,500 to 2,000 | 1, 848, 042 | 1,500 b0 2,000 | 18, 488, 200 § 1,600 to 2,000 1,066,278 { 1,500 to 2,000 63, 839, 845 § 1,500 to 2U00 | 1,785,758
2,000 to 2,000 6, 150, 038 | 2,000 to 3,000 | 1,676,250 § 2,000 to 3,000 4,105, 830 | 2,000 to 8,000 455, 021 § 2,000 to 3,000] 11,850, 037 | Above 2,000 440, 445
8,000 0 4,000 491, 790 | 3,000 to 4,000 61,000 [ 8,000 to 4,000 698, 500 | Above 3,000 140, 278 | 8,000 to 4,000 1, BGD, 808 § Above 3,000 ()
4,000 to 5,000 1, 453, 815 § 4,000 to 5,000 640, 347 §4,000 4o 5,000 1,185,767 } Above 4,000 (D) 4,000 to b,000 203, 640
&,000 to 0,000 2, 264, 525 | 5,000 to 6,000 474, 263 § 5,000 to 6,000 071, 227 5,000 to 6,000 790, 500 ,
Above 6,000 414,274 | Above 6.000 68,400 § Above 6,000 305, 970 Above 6,000 238, 000
Abova 7,000 (ct) Above 7,000 (a) Above 17,000 () Above 7,000 (@)

o Insignifioant.

398
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DISTRIBUTION ACCORDING TO OLIMATIO CONDITIONS.

Bach species of plant, whether cultivated or growing in n state of nature, is confined within its range by certain
climatic limits, beyond whielk it will not grow in the open air. But with eultivated plants the limits of profitable
cultivation are much narrower than the limits of extreme range. We can imagine for cach species an ideal climate
which would be the very best as to heat, sunshine, distribution. of ainfall, dryness, and winds; but each of
these conditions named may exist along with other unfavorable conditions, so that the ideal climate is rarely, if ever,
found. Climatic influences ave the contirolling conditions of grain-growing the world over, and grain countries and
grain regions are made 8o by the climate, and not by the soil. The difference between a desert and a fertile region
is often simply one of rainfall, and barren indeed must be that soil which will not produce grain enongh for the
wants of a very considerable population if the climato is propitious, Most varieties of cereals are the result of”
the molding influences produced by cultivation, adapting the plant to special climatic conditions; and the great
experiment now going on along the whole western border of our eentral grain Tegion, between it and the greak
plains, is one to ascertain where ave the limits of profitable cultivation, in a region speecially liable to long droughts,
It is hardly proper, however, to say that rainfall is more important than temperature. It is essential that botl bo
within certain limits. ‘While rain, or at least water, is an absolute necessity, so also is a certain climate as rogards.
‘temperature,

The produnction of bread-grains belongs chiefly to the tomperate climates; to the belt where, owing to the
winter’s cold, comforts are secured only by labor. The barren season must he provided for, becanse neither comfort
nor food can be secured except by forethought and laborin summer, and this ineites to those habits of industry,.
prudence, and thrift which are the basis of our civilization. Although the grains grow only during the warm.
weather, their production is ehiefly in a climate of cold winters, much of it where the winters are vory cold.

The tables of distribution accordin g to the mean temperature of January (average mid-winter tomperature) show
that a little less thun 70 per cont. of the whole grain production of the United States is in regions where that is
below 300, and perhaps nearly throe-fonrths where the average for that month is below the freezing point.  This is
correlated with other facts, for under these same temperatures would be found most of the wealth of the country.

The tables of distribation according to annual temperatures show that 32.9 per cent. is produced where this.
Is Detween 45 and 50 degrees; 72.5 per cent. whero it is botween 45 and 55 degrees; 84.3 per cent. where it is
between 45 and GO degrees; and 91.4 per cent, where it is between 40 and 60 degrees.

TanLe XIX.—DISTRIBUTION OF CEREAL PRODUCTION IN ACCORDANCE WITH THE MEAN ANNUAL TEMPERATURE,

Groupa. Wheat. Groups, Barloey, Groups. Onta. Giroups, Tye. Groups. Indian corn. Groups.  |[Buckwhoat..
Bushels. Bushels, Bushels, Tushels, Dushels. Bushels.
Total ....| 450,470, 505 Total....| 44, 113, 405 Totnl....| 407, 838, 000 Total ....| 10, 841, 503 Total . ... 11,754, 801, 635 Total..... 11, 817, 321
Below 400. ... 1, 893, 589 § Bolow 400, .. 193, 856 | Below 400, ., 2,884,810 § Bolow d0o... (@) Below 400... 440,600 { Bolow 400 ... 234, BOD:
40° to 459 ... 5O, 828, 787 | 40° to 450 .| g, 700, 282 § 40° to 450 . .| 00, 150,713 ¥ Delow 450. .. 2,116,604 § 400 to 450 ...| 61,816,607 | 400 to 450....] 2, 631, 366
45% to hoo ., . 118, 288, 822 § 45° ta 500 , ., 18,428, 388 § 459 to 6o . ., 100, 619, 382 § 45° to 500 .. 10,090, 850 | 450 to 6o . ., 043, 250, 832 1 450 to Goo. .. 7, U85, 028
509 to 550 ....] 185, 176, 840 § 500 to G50 ... B, 004, 018 | Goo to 560 ... 110,841,200 § 500 o Goo ... 6,451, 608 § 50° to GG . ..| 750, 032,384 } 600 to 65°,...0 1,812,130
G50 to G0°....| 58, 717, 180 | 530 to 0o . .. 4, 535, 707 § B5© to 600 ., 23,550,021 § 650 to 00° ... 852, 415 | 55° to goo .. 2R, 545, 678 7 Abovo G5O... 83, 083
60° to 630 ....[ 81,157, GO0 § 60O to G50 . .. T, 714,104 § 00° to 650 ... 12, 396, 683 § Abovo 00° .. 320,128 ¢ 60° to 650 ...0 119, 785,854 | Above 60°... (a)
430 to 700 . ... 2, 280, 202 § 630 to 700 .., 384, 800 § 85 to 700 . .. 7,109,271 § Above 650 ., () 630 to 700 ...| 45, 484, 549
Above 700 ... 186, 427 § Above 700 .. 182, 210 § Above 700 .. 210, 000 Abovoe 700 . 8, 187, 64

@ Insignificant,

Tanre XX, —DISTRIBUTION OF CEREAL FRODUCTION IN ACCORDANCE WITH THE MEAN TEMPERATURE OF JULY,

Groups, . Wheat, Gronps. Barley. Gromps. Qata. Groups, Rye, Groups, | Indinn ocorn, Groups.  Buskwheat,
Bushels. Bushels. { Bushels, Bushels. Bushels, Bushels.
Total.... Total. ... Total ...l 407, 858, 000 Total ....|[ 10, 831, 505 Total ....[1,754, 861, (35 Total..... 11,817, 327
Below 6oo. ... (@) Bolow 400, . () Below 0., (@) 00° to 85°...| 108, 441 | Below 6oe. ., (@) 400 to 05°.... 501, 401
Below g50, .., 9,465, 000 § Bolow 63°, .. 4,530, 800 | Below 630, ..} 8,418,000 § 65° to 700 ..., 1,012, 803 | Bolow @5°. .. 4, 048,400 ] 65° to 70°....| 4,089,831
1

65° to 70 ....| 26,181, 134 § 630 £o 700 ... 9,765, 002 § 650 to 700 ... 48, 617,400 § 700 to 750 ... 11,816, 045 | 650 to 700 ...| 28, 640,370 | 700 to 750....] 6,502, D14
702 €0 750 ....| 293,852,371 { 700 to THO . .. 18,508, 412 § 700 to 750 . .. 218, 143,107 § 760 to 800 ... 6,788, G18 { 700 t0 750 ... 577,004, 509 | Alove T5°. .. 733, 481
759 to 80° ..., 178,530,087 § 750 to 80° . .. 9,044, 070 | 750 to 800 . .. 112, 819,167 § Abeve 800 .. 205, 008 1 750 to 800 ...| 901,123,038 | Above 800... (@)
80° to 85O ....| 18,300,836 § 809 fo &40 .. . 553,204 | Abovo 800 .. 19, 860,335 § Above 859 ,. (@) 800 i;o 85°...| 182,857,018
850 to 00°....0 2,006,468 § 839 to80°...| 801,200 | Above sso . (a) _ . Abovo 85° .. 191, 300
Above 800 .., 143,761 § Abovo 000 .. 210, 751 Abovo 000 .. (a)

394 . o Insignificant.
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TABLE XXI,—DISTRIBUTION OF CEREAL PRODUCTION IN ACCORDANCE WITH THIS MEAN TEMPERATURE OF JANUARY.
Groups. Whent. - Barley. « Onts. Rye. Indian corn. Buoclewheant,
Bushels, Bushels. Bushels. . Bushels. DBushels. Bushels.
TOAL tanmenvanncncanraseancransmenarans 459, 479, 505 44,113, 405 407, 858, 000 18, 831, 505 1, 754, 861, 635 11, 817, 827
Below 5% o vnecnrvieiiiacst creran e smae e 2, 549, 845 83, 846 1, 049, 533 2,400 20, 800 1, 300
52 to 109 ..... 10, 620, 600 450, 746 ¢, 000, 183 101, 020 3, 481, 600 12, 900
109 to 159, 48, 340, 993 5, 004, 407 44, 202, 314 082, 970 89, 4560, 400 7G4, 878
152 to 209 ... 41, 205, 5438 9, 086, 020 78, 247, K00 3, 801, 020 276, 007, 881 1, 107, L34
200 to 23° .. .. 107,427, 749 11, 262, 430 128, 138, 370 6,412, 36D 456, 017, 207 0, 408, 084
259 to 300 .. 106, 663, 368 2,402, 171 69, 445, 011, 4, 308, 861 358, 412, 256 9, 811, 635
30 Lo 350 .. 73, 007, 989 2,721, 476 34, b81, 365 3, 017, 085 244, 927, 879 44, 872
359 to 400 29, 647, 102 608, 030 21, 705, 604 T35, 410 183, 735, 287 133, 810
40° Lo 45° 10, 0118, 676 1, 086, 454 10, 907,719 118,823 T2, 018, 212 8,170
450 to H0° ., 10, 646, 708 &, 107, 047 8, 120, 050 170, 442 40, 108, 624 14, 835
§0% to 650 8, 201, 832 8§, 274, 761 2, 168,491 G50, 785 17,700, 693 0, 300
B5% to 60° 429,100 057, D00 108, 700 2, 200 2, 540, 362
ABOVE B0® L aeiniiiitcrmaricitai e e eivan s ra v reara e D L 174, 034

The distribution according to annual rainfall shows that 30.2 per cent. is produced where this is between 40
and 45 inches; 60.9 per cent. where it is Detween 35 and 45 inchey; 86.2 per cent. where it is hetween 30 and 50
inchas; and 94.4 per cent. where it is between 25 and 55 inches.

But the aumual mean includes the climate of the winter ag well ag that of the summeor, whilo the whole possibilities
of grain-growing depend upon the climate of the growing season, during whiceh time there must be both suitable
temperature and rainfall.  Irrigation may secure erops on comparatively limited areas, but for the greab grain-lichds
of the world sufficient rain must fall on the fields themselves to admit of the growth of the crops. This must come
at snitable times, and be neither too muceh nor too little. There must be sufticlent heat at the right tines for the
growth of the crop, with sunshine to ripen the grain and fair weather for harvesting. Now these conditions exist
tnan emineut degree in the ggwin-growin g regions of this country: asummer temperature fitted for the crops, o sunny
climata suited to produce grain of o superior quality,-in average years fair weather for harvesting, and that
disposition of rain and sunshine to insure, in average ycars, abundant harvests as a whole,

" Tho tables of distribution according to climatic influences show that on each side of the proper conditions
of tawperature and raipfall during the growing season the production fades out quito rapidly, The tables of
distribution according to mean July temperature (average mid-summer temperature) show that 47 per cent. is
produced whero this is between 750 and 800, and 86.1 per cent. where it is Detween 700 and 800, A considerablo
preportion of that which is produced where the July temperature is higher grows where the crops ripen before or
by the first week of that month, and are therefore not affected materially by the July temperature.

Considered according to the rainfall of spring and summer, or the six growing months, the tables show that 61,6
per cent, is produced where this is between 20 and 25 inches, and 97.2 per cent, where it is between 15 and 30 inches.

Regurding the absolute amount of rain necessary for the prodnction of any c¢rop, no empirical rule ¢an be
given. In any grain-growing region the most of the water which falls upon the soil during the growing season is
removed by evaporation, but there is a great difference in soils and in regions as to the rate at which this evaporation
goes on, The dryness of the aiv, the character of the winds, the temperature, and o variety of other conditions,
determine this. The methods of cultivation also have much to do with it, for it has been demonstrated by scientifie
expuoriment that the evaporation is less from well-tilled soils than from those which are hard and poorly tilled; the
gommon experience of farmers is that well-tilled crops stand a dronght better than those not so well tilled. But the
figures given in the following tables show that comparatively littlo grain is grown where the rainfall of the growing
season is less than 15 inches, amounting to only about 2 per cent., and that is mostly wheat.

There are considerable portions of the United States where wheat may be grown very profitably in some yoars,
but where there are failures in others because of droughts, and where it has not yot beén demonstrated that this grain
can bo grown with profit through an average of a large number of years. It must also be remembered that in this
country we ave less linble to the dangers of too much wet near times of harvest, causing rust and mildew, and

interfering with the gathering of the ripencd grain, than in the Old World, but that {hese advantages of our drvy,
fair weather for harvest, and the clearncss of our sunshine, which gives our grain its Lright color and excellent
Physienl character, bring with it dangers of excessive drought, while in distriets with barely sufficient rainfall in
average years a slightly diminished rainfall in any particular year may cause a great diminution in the erop of that
region. This is the real danger to which grain-growing in the United States is exposed. In the old and thickly-
settled countries of Asia, where the population has reached the limit which can be fed in average years, an excessive
drought in any one year means famine and starvation ; but in this country such dronghts are but local, and mean
only local misfortune, and for the nation at large diminished amounts for export. Bad weather at harvest, injuring
the grain already produced, is not a common elimatic misfortune, but the 'reverse, drought, and the consequent

diminution of growth, are more frequent. 305
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TaAsLE XXIL-THE DISTRIBUTION OF CEREAL PRODUCTION IN ACCORDANCIE WITII THE ANNUAL RAINFAILL.
Inches. Whent, Barley. . Oats. Rye. Indinn corn. Buekwhent,
DBushels, " Bushels. Bushels. Bushels. Bushols. Bushela,
LOtRY e aremvacerrimuas cesaserncrnsnnnn 458, 479, 6506 44, 118, 405 407, 868, 000 19, 831, 595 1, 754, 801, 535 11, 817,837
Below 10, .uvnieanen ceenmnennnan 640, 008 831, 570 223, 200 © 2,000 % 512,322 |.
10to 16, vaennss cesesatrmucacinns ) 2,434, 514 2, 027,300 1, 036, 591 36, 024 1, 340, 848
15 60 20 i eiancnc i cneannn fdeacnenaraenn 20, 96D, 1290 7,292,348 3, 812, 004 158, 451 1, 003, 748 18, 653

D00 25 eaeeeennn ceeaeenrannnn e enneeans 10, 641, 270 3, 203, 070, 3, 118, 300 132,195 5, 882, 078 14,502
2540800 ranans rnereerateanes emnanneiraann 41,437, 272 4,142, 803 29, 311, 808 . 545, 050 03, 274, 102 66, 077
80 to 35 74,071,758 |, 13,808,481 77,052, 306 9, 741,705 205, 070, 378 9, 216, 508
85 o d0... .-- e 117, 902, 387 7, 578, 107 141, 857, 714 6,007,202 | 547, 072, 000 0, 508, 827
40 to 45... e 139, 159, 234 4,750,409 105, 417, 936 5, 683, 957 504, 623, 017 2, 005, 567
45 to 60 38, 240, 709 643, 102 30,407, 830 8, 070,708 203, 008, 096 502, 504
50 to 55 8, 042, 735 172, 805 10,406, 574 193, 656 05, 883, 352 -03,017
55 to 00 7, 007, 590 26,121 8,072, 581 - 201, 083 55, 802, 135 21,008
ADDVOOY cerieeerevns eernennennanins 4,490, 900 240, 200 3, 082, 650 408 0, 784, 380 9,400

B

Tapre XXIIL—THE DISTRIBUTION OF CEREAL PRODUCTION IN ACCORDANCE WITIH TIIE RAINFALL OF THE SPRING

AND SUMMER. N
Inches. . Wheat, Barloy. Onts. Ryo. Indian corn., Buelkwhoat,
Dushols. Bushgla. Bushels. Bushels. Bushels. Bushels.
POl ceverccmanas sanenanssracansannes 450, 479, 6505 44, 118,495 407, 858, 990 10, 831, 505 1,754, 801, 536 11, 817, 827
BoloW Bucveeauiruneanins . . 608, 841 412, 670 184, 009 78 BT, 910 envnas cvnvenmarcnns
6 to 10 . . . 6, 808, 067 2,140,484 | 2, 827, 072 31, 030 718, 267 1,308
10t015.iesiiienncnnmaes an waermsanrranan 23, 408, 505 8, 030,371 4,018,498 208, G50, 5,101, 874 64, 447
1510 20.unesvrnersmnnananacess commenonseness 145, 726, 021 20, 013, 378 108, 205, 218 8, 314, 108 812, 511, 133 2,710,452
20 t0 25 .nnunrcnnas ressnn emeseraanana 220, 656, 637 11, 810, 787 201, 850, 653 15, 576, 424 1, 143, 239, 093 8, 084, 017
25 to 30 63, 424, 034 204, 748 27,601, 154 087, 137 276, 062, 849 48,018
80 to 86 [ 303, 400 1,110 2, 875, 700 14, 002 18, 697, 000
ADOVOBE «rcnerrnannns P P PO 107,200 | cvvvrriimenneennaes 1,102, 200

SOILS OF THE GRAIN-GROWING REGIONS OI' THE UNITED STATES.

The goological structure of the country, exeept so far as it affects physical geograply, exercises a minor
influence on the distribution of cereal production. "The profitable cultivation of cereals on a large scale is more
dependent upon climate than upon soil, and in the United States the relative fertility of the soil is but o secondary
factor in the matter of production. Rocks of -various geological ages underlic the different portions of the chief
grain-producing regions. The immediate influence of the underlying rocks is, however, greater in the southern and
western portions of the United States than in the northern and castern. A great variety of geological structure
may produce soil of great fertility, but the production and distribution of grain in the United States is influenced
more largely by the physical character of the soil than immediately by its chemical fertility. The portions producing
the bulk of the grain have soils of reasonable fertility, but are also those which are easily tilled, and upon which
the best machinery and labor-saving appliances can be most readily used. Regions where the use of the best
machinery is attended with more difficulty, however fertile the soil, produce less grain, other crops being, upon tha
whole, moxe profitalle, :

While the geological character of the underlying rocks exercises-but a secondary influence on grain-growing
as it now exists in the country, we may say in a general way that most of the graing of the United States are
grown on soils that overlie rocks older than the Jurassic. In New York and in New Jorsey we have very fertile
soils on the older Silurian, the rocks becoming newer as a whole as we pass west; in Ohio, Indiana, and Ilinois
wohave the Oarboniferous, until in Dakota, in some of the prairie regions, in the grain-growing regions of California
and in those of Washington territory, the more noted wheat soils are on Quarternary rocxs.

-

i

CLASSIFICATION OF SOILS ACCORDING TO ORIGIN.

While there iy aun infinite variety of detail in the character of the soils of the United States as regards
physical qualities and chemical composition, they may be classed into three great divisions as regards their origin,
and this classification in a measure algo classifies them as to physical qualities.

Drift soils—Iirst are the drift soils of the north, occupying the principal portion of the states lying north of
the Ohg%l nd east of the Missourl river. It is a theory of geologists that in a previous age of the earth the
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northern hemisphere had a very much colder climate than now; that ice in the form of glaciers covered all the
more northern latitudes and extended down into those portions of the United States already indicated, producing
grand effeets on the topography of the country, and at its close modifying and determining the eharacter of the
soil as far south as the ice extended, and possibly farther. Without diseussing the details which lave been the
object of a large smount of study and the subject of an extended literature, suflice it hore to say that the underlying
rocks were at last covered with a deposit of variable thickness, known to geologists ag drift. This consists of
sand, gravel, elays of various composition and texture, stones more or less water-worn, all mingled in, various
proportions, and of various degrees of fineness. Thig drift, somotimes forming but & thin layer over the underlying
rogl, sometimes forming a very thick layer, is made up of the mingled materials brought from various geological
formations lying to the north of the place where they are now found. The soils of this drift are nsually gravelly,
often stony, of variable fertility, embracing alike the noted fertile soils of Ohio and of western New Youk and the
most barren portions of New Lingland. As a whole, these soils grow finer as we travel southward and westward
from New Lngland and western New York.

As awholg, they are durable.  'When over-eropped and worn out even, as offen oceurs, they readily recuperate,
with rest, by the decomposition of the mingled materials of which they are composed.

According to geologists, the southern limit of this drift-soil extends across Long Island, erossing New Jersey
at its upper third; thence across the state of Pennsylvania, enteving it and leaving it about midway, entering Ohio
near where the Ohio river strikes the state, passing southwesterly, leaving the state near the QOhio river, following
along the southern borders of Indiana in or near the southern tier of counties, not crossing the viver at all unless it
be for a very small vegion, where the three states of Indiana, IHlinois, and Kentucky como together; thonce westward,
crossing the Mississippi above its junetion with the Ohio; then westwardly and a little northerly across the state
of Missonri, keeping south of the Missouri river, leaving the state at about Cass or Bates county, and entering
Kansas in perhaps Miami county; thenee northwesterly, crossing the Ifansas viver in Riley county, entering
Nebraske ab or near Jefferson county, crossing the Platte probably in Polk county; thence northwesterly to [lolt
county. West of the Mississippi river these boundaries ave ill-defined; and in all of the western states thoere are
large arcas where the soil is so modifled by other influences that agriculturally its drift character is reduced to
almost nothing.

Second cluss.—The second great class of soils oceupios the undulating parts of the country lying south of tho
drift. They havoe been made by the decomposition of the rocks which underlie them, or which have oceupied
their present position. The natural action of water, air, and the gases which they sontain, along with varying
temperature, is to disintegrate the rocks. lven.the hardest will weather in tho course of time. Somo decompose
rapidly, others more slowly, but all in such o elimate ag onvs ultimately will be reduced to a soil.  The immediate
surfuce disintegrates more rapidly in a cold climate, where frost aids the process, but ultimate chomicat
decomposition goes on more readily in a warm climate than in & cold one, partienlarly if it have abundant rains.
If o region is fertile and the elimate admits, so that there i3 an abundant vegetation on the surface, which produces
carhonie aeid and other chemical products by its decay, these dissolve in the rain-waters, and then the decomposition
goes on more rapidly beneath, If the underlying rocky are of limestone, then large quantities of the lime ave
Missolved out, and if the limestones are impure, containing muceh insoluble matter, the solution of the solable
carbonatte of limoe leaves a soil composed largely of the insoluble remaing, Such soils are often of extraordinary
furtility, illustrious examples of whiclh are seen in the so-called Dlue-grass regions of Kentueky aud in some of tho
more fertile praivies of Iowa, I o .

Throughout the southern states, on the slopes and the uplands, we have o great variety of soils produced by the
cliemical and the mechanical disintegration of voeks, possessing every variety of character, both as regards chemical
fertility und physieal toxture, Some of them, particnlarly when produced from certain sandstones, ave poor and
easily exhausted, and when exhausted do not reenperate readily, of whicl. we have examples in soma of the more
barren landd flanking several of the chains of the Appalachian system, Others possess great power for rapid
reenperation, as, for example, the blue-grass region of Kentueky, where the caleareous portions of the soil rapidly
disintegrate or are changed by chemical action, and where there is an abundang source of the elements of fertility
in the roeks themselves, The state geologist of Ientueky gives interesting illustrations of this power.  Certain
areas inclosed within the region already deseribed as Leing occupied by drift have been modified by these same
influences, Préfessor Whitney, former state geologist of Lowa, stutes that some of the fertile prairie soils of that
state—those where the soil is of almost impalpable fineness—have been produced by the slow solution of heds of
limestone which formerly occupied their places, In the conrse of ages, under the influences alveady spoken of, the
limestone has been dissolved, the solution borne away to the ocean in the rivers, and the small percentage of
insoluble residue is left, forming the thick prairvie soil of the region, which has since become blackened by the decay
of the abundant vegetation produced upon it. From the nature of the case we have o very great vaviety of soils
belonging to this class, »

The third class is what is known to geologists as Quaternary deposits. They include all of the alluvial soils

formed by deposition from rivers and streams, of which we have such abundant examples about the mouth of the
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Mississippi. They constitute all the bottom-lands of the West, and indeed of the whole country. They also are
found in places, particularly in the West, occupying the beds of ancient lakes; a notable example of which is in the
fertile soils of Dakota, popularly known as the Red River region.  Here was an ancientlake of very great size, known
to geologists as lake Agassiz, extending southward to lake Travers, on Red river, widening northward and extending
both sides of the river, perhaps 55-or 60 miles wide where its bed leaves the country, expanding to much greater
width northward in Manitoba, This tract is exceedingly lovel, the soil of varying depth, very fine, black with the
decomposition of vegetable matter, and very fortile. As we proceed westward, soils belonging to this elags contain
less and less vegetable matter, although not necessarily less fertile, until in the valleys of California we lave in
places soils of great fertility which contain very little vegetable matter indeed. The amount of vegetable matter
coloring the soil black which remains in the soil depends very largely on the temperature, climato, and on the
amount of water. There is litfle in o dry vegion or in a region subject to periodical droughts, and yet sueh w soil
may be very fertile in tho mineral constitucmts necessary for grain, and in seasous, with suflicient rain or by
irrigation, very large crops may be grown.

These three classes of soils run into ecach other by insensible gradations. The classification is given as merely
a general one. We may say in a genoeral way that corn flourishes best on soils of the third class, and that it
probably is mostly produced there, and wheat on the first and the third classes, more probably being produced on the
first class. But individual soils of the second class are even more fertile than those found in either the first or the
third. : '

A notable example of the soils of this second class is found on the table-lands of castern Oregon and
Wastington; the underlying rock is voleanie, which by its decomposition hag given rise to a soil of very greab
fartility and of easy tillage. The oxperience of the Old World, with voleanie soils about the Mediterranean and in
the Rhine region, some of which soils have vineyards of great age upon them, indicates that these soils of eastern
Oregon and Washington will retain their fertility for a great period, and it is probable will ultimately support a
dense population and produce a great variety of agricultural products. This is now rapidly gaining as o wheat
region. DBarley and oats grow well, and ave of most excellent quality, but the climate is unfavorable to corn.

The term ¢ praivie soils”, as commonly applied, is most indefinite, and includes soils of various origin, Soils
originally “prairie” differ mueh in their physical and their chemieal characters, and others not originally praivie very
closely resemble some of the frue prairie soils. The region of greatest cereal production in the United Statesis
oval in ontline, stretching westward from the eastern borders of Ohio about 800 miles, and is about 600 miles wide
near the Mississippi river. This region includes the most noted of the prairie soils, and is nominally nearly all on
the drift region of geologists. Dut there is a considerable variety of soil. In the eastern part, notably in Obio, are
more gravels, and the most of Ohio and much of Indiana was originally clad in very heavy forests, Portions of
this originally wooded region closely resemble some of the prairie region in soil. Asawhole, the prairie soils are finer
than those that originally produced timber. Wherever gravel appears there was generally more or less wood,
while soils of impalpable fincness were all of them naked of trees. The prairie soils as a whole, then, are very
fine, somo entirely destitute of stones or gravel, and others very nearly so, often very deep, containing considerabls
vegetable matter, and some of them of astonishing fertility, bearing an amount of cropping that seems incredible.
Among the more fertile portions of this region are the bottom-lands, some of which were originally prairie, and
some were wooded, As might be expected on such lands, there is usua,lly more clay and greater fertility. Considered
as o whole, these soils are not so much more fertile than the better soils of New York and Pennsylvania, or even of
New England, as is popularly supposed; but they are vastly superior in the ease of their cultivation, and in the
fact that great areas are susceptible of cultivation without intervening stretehes of hills or less tillable land.

The various forms of prairie soil run into each other, the finer ones being those which are supposed to have
been produced by the solution of limestone roek, leaving an insoluble residue of impalpable fineness as the present
soll. Many of these are so fine that they will only slip on the most polished plowshare.

I may say, then, that in a general way the greatest production of grain in the United States is on soils easy of
‘tillage, and not necossarily where the average crops arve greatest. The most noted grain soils admit of light
implements and rapid work. The most striking difference between American grain-growing and English grain-
growing is in the use of lighter implements of culture and lighter animals used for ficld work.

As regards geological origin, mechanical texture, and ¢hemical composition, there is great variety, all, however,
agreeing in this, so far as I know, that all the more noted grain soils of the country are rich in lime.

It must bo rememDbered also that grain-growing has ehanged mnder modern facilities for transportation. A few
years ago Tennesseo and Kentueky were much more famous as corn states than now; the ease with which corn is
obtained from the states just north admits of the use of lands for cotton and tobaceo, whlch formerly produced corn
and pork.

So far as soil and climate are concerned, varying conditions of market, or new mishaps overtaking these
commercial plants, may materially modify grain.growing in regions where now not much is grown. Amcrican
agriculture so easily adapts itself to new conditions that regions now of secondary importance in grain production

will com3% forward if for any cause greun growing becomes more profitable.
8
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HISTORY OF THE CEREALS.

DEFINITION OI' CERREALS.

Ina general way, all of those starehy sgricultural grains or seeds which are used as food for man or his animals are
called Cereals. In o more restricted sense the term is limited botanically to the seeds produced by certain eultivated
gpecies of the Graminee, or grass family, and the term is used in these two meanings, both in popular usage and in
technieal description. More specific definitions are numerous: ¢ the agricultural seeds which grow in cars, not in
pods;? ¢ all sorts of grain from which bread is made; ? “agrieultural grains which are used for the food of man and
his domestic animals, and which are produced in chaff or huslks, and not in pods;? “a general name for all seeds
used inmaking bread, especially the seeds of the Uerealia ;¥ “tho seed of certain grasses which are used for food tor
man and his animals from time immemorial, and called corn;” *the seeds of cortain grasses like wheat and barley
and certain other starchy seeds which may be ground into meal, like buckwhoeat,” ure some of the definitions found
in tho literatare of the subject. But, however defined, the term is applied to what we call ¢ grain”, and what the
mother country calls “corn”.(a) They ave the breadstulls of the civilized world, and, however classified, all the
different kinds have these characters in common, that they ave starchy grains, which may be ground into meal or
flonr, and are capable of being made into some form of bread. While differing from each other in various ehemical
and physical characters, they have so many propertios in common that their nses are largely interchangeable, and
i different circumstances one takes the place of another in eultivation and in use. We may say that, as a rule, in
all former times and until modern means of transportation came into use, the grain most largely consumed for
bread in any eountry or region was the one most casily and most surely grown at home, or at least at no great
digtunce away; the bread, of necessity, had to be made of such grain as could be grown or procured with fhe
facilities then enjoyed, Rye, buckwhent, oats, barley, and millet had ‘eunong‘ our ancestors an importance as Lroad-
plants that they have now lost and will probably never regain, -This fact, apparently so obvious, and yet so hard
to realizo in praectice, lies at the bottom of that agricultural revolution already alluded -to, which is now going on
everywhere among nations and peoples of our eivilization, and most notably in western Turope.

The more important cereals have beon known and cultivated from remoto antiquity, and have so changed under
the care of man that we are ignorant as to what their original wild progenitors were. After long and patient
investigation by some of the most eminent scientists and historiang, notwithstonding its important connection with
the history of civilization itself, botanists up to the present time are not agreed as to what is the oviginal parent
species from which any ono of our chief cereals has been derived, nor do we know the history of their subjugation
to cultivation, or what snccession of changes they underwent between their wild state and their present cultivated
varieties. At tho earliest dawn of written or pictorial history they were already, so far as we can learn, as
complotely changed from their original wild state ag they are now. ven with some of the prehistoric nations Qf
Turope we find several species of cultivated grains (wheat, barley, and spelt) mingled with the wild fruits and
seeds which constituted in part their food. .

These facts have led many good men to believe that the cereals never were wild plants exigting without
eultivation, but, instead, were the direct gift of God to man. Such think that they were not produced by man as
aresulb of the long cultivation of & cruder original, but bestowed ready formed for man, ag something necessary
for bis good and essential to his highest civilization, and at the same time dependent wpon his labor and care for
preservation and continuance.

Without discussing the various hypotheses proposed to account for their origin or for their history, it is sufficient
for our present purpose to say that throngh the historic period each species has existed under so many widely
different forma or cultivated varieties that naturalists have never been agreed as to what constitutes o species, nor
28 to the number of species of any of the more important cereals. The term species is reasonably definite ag
applied by naturalists to wild plants and to wild animals, but it never has been so definitely nised or definitely
understood when applied to the various breeds of domestic animals or to varieties of cultivated plants. Naturalists,
as a whole, are agreed as to the genera to which the cereal grainy belong, and the history of each will be noticed
more in detail under their separate and approprinte heads, so far as they are of direct interest to American
agriculture. .

« In this report, in accordance with American neage, and also with the langnage of statuto Iaws pertaining to the graing in many of
the gtates, the word “corn? is used as the speeific name for Indian corn or maize, and the word grain® as a goneral torm for all the
cereals. The terms ““an ear of corn” and “ corn in the ear” are also used in the American senso as applying only to Indian corn or maizo,
and the torm “ head” is applied to an ear of wheat, rye, or barley. Such use of these words is so common and universal in tho United
States that I have never heard a nutive-born farmer, farm-laborer, miller, or grain-dealer apply the term ¢ ¢ar” to the fruiting portion of
whoat, barley, or rye, nor the torm “ kead” to that of Indian corn, Tho American use of the word # grain” is not quite synenymous with
the English use of the word “corn,” We nevoer apply the term ‘“grain’‘to laguminous seeds, while in the annual agricultural roturns
of England heans and pease are returned under the head‘of ““corn crops”, rathor than under that of ¢ green crops”, 299 ’
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Seven species (calling buckwheat a cereal) are cultivated in this country in sufficient abundance to be returned
in the census tables, and three or four more are occasionally cultivated in a few localities. Taken altogether, these
inelude all the more important cereals of the world,

In addition to thesé there are a number of other speecies cultivated here and there in other countries, cach of
some local importance, but all, except the few alluded to, are grown on & comparatively small seale, ov restricted to
few localities. Taken altogether, there are possibly twenty or more species cultivated somowhers in the world, the
aggregate value of all the rest, however, amounnting to less than the least of those knowu in the United States,

Of the seven species we have to deal with, six are natives of the eastern hemisphere and one of the western.
No cultivated grain has originated on an island, if we except canary grass, and none in southern Afvice or
Australia, regions otherwise very rich, hotanically, in speeies. ITumboldt called it a striking phenomenon ¢ to
find on one side of our planet nations to whom flonr and meal from small-cared grasses and the use of milk were
completely unknown, while the nations of almost all parts of the other hemisphere cultivated the cereals and reared
milk-yielding animals. The culture of the different kinds of grasses may be said to afford a characteristic distinetion
between the two parts of the world”.”

The genera to which the principal cereals belong are: Oryza, or rice; Triticum, which includes all the varicties
of wheat and spelt; Avena, oats of various kinds; Hordewm, the various kinds of barley; Secale, rya; and Zen,
Indian corn. Among the true cereals, that is, belonging to the grass family, there are varions speeies of millet,
belonging to several different genera (Panicum, Pennicillaria, Bmilium, Setaria, Holeus, and Sorghum); durra, a species
of Sorghum (called also Indian millet and Guinea corn, and spelled in varions ways, as dura, dhura, doura); canary
grass, Phalaris, and a few other species belonging to the grasses. In addition to theso hotanieal cereals are tho
buckwheats, which, for convenience in this report, are classed among the true cereals. They belong to the genus
Polygonum, two species of which are cultivated in this country, and perhaps others elsewhere, Several speciesy
belonging to the genus Chenopodium have been cultivated in various parts of the world, purticularly in Indin and
central Asia, but none are of importance to Buropean nations as grains. Of a considerable list that might be
made, wheat, rice, and Indian corn are the first three in importance; oats, barley, and rye next; then durrn; the
millets and buckwheats next; all of the remainder being of insignificant importance to the world at large,

However defined and classified, and however used, all the cereals are agricultural grains, all ary sturchy, all
are breadstuffs, and all are aniiual plants. ’ 4,

Being annuals, they are adapted to almost universal cultivation where the sammer climate admits, for “an
annual plant may be said to belong to no country in particular, because it completes ity existence during the
summer months, and in every part of the world there is a stunmer?.

This fact underlies the agricultural importance of the cereals. Tivery gardener knows that annuals may be
brought from almost any country and be made to flonrish in cultivation in any othar country in which they can
complete their life in one summer, and that, even if the summer is too short, varieties may be produced by arg
which will wature quicker, and then their cultivation may be extended to climates unlike thab of their original
home. This may be continued up to certain limits set Ly nature for cach species, which limits can be detormined
only by experiment. Not so with perennials. They must have not ouly a favorable stwmmer climate, but also o
favorable winter climate and a favorable average climate, and, moreover, e able to stand oceasional wide
deviations from the average climate. The exceptional heat of one year or cold of another, & too wet season ov a too
dry one, may kill the tree or perennial which has lived and thrived for mauy years; hence all perenninls nre
restricted in their growth to very much narrower limits than annuals. Moreover, annual plants are believed to bo
much moré variable under different external conditions than perennialy are. They vary more in natuve, and it iy
among the cultivated annual species that we have the widest variation known to science. They can adapt
themselves more readily to changes of soil, climate, and other variable conditions than perennials. Thus it is
that the plains of Dakota and Manitoba, with their genial summers and fortile soil, even though the winters bo of
Arctic severity, and California, with its rainless summer but genial winter, can alike send wheat to the mild-winteved
and moist-summered British islands,-

These are, however, but general facts. In practical caltivation, however favorable all the natural conditions
may _be, the ultimate profit turns not ouly on the species culti vated, but on the special varieties; for in any grain.
growing region some varieties of each species fail entirely; others live and flourish, perfeeting themselves woll as
to quality, which still cannot be grown profitably. |

VARIETIES OF CEREALS.

Bach species of the cultivated cereals includes a great number of varieties, which diffor ay widely among
themselves as species do in nature, and preeisely like different species are adapted to unlike conditions of growth,

As a consequenece, only a few of the many varieties of one speeies will flourish in any one region or on any ono farm,.

and stillt {'ewer can be cultivated in any one place with profit. Many that do not utterly tail may grow well and
~look thrifty, and yet not yield well, or the grain may lack in quality, or the erop be deficient in some way, so that

Pl‘%t‘lcaltl)())r the ultimate success of grain-growing in any place turns upou the varieties cultivated. What ave the

i
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vest varieties of each grain? furnishes a fruitful topic of discussion at every meeting of grain-growers, and is the
subject of more experiment on experimental farms and by enterprising farmers than any other one thing. Indeed,
the national Department of Agriculture really had its origin in the effort to put farmers in the way of getting new
varieties of seeds for trial,

It is fmpossible to give a definition of varieties which will be accurate, comprehensive, and at the same time
one upon which seientific and practical men will agree. This difficulty is largely due to the fact that the real pith
of the discussion of the modern doctrines of evolution, Darwinism, and kindred topics, Hes in the question regarding
the nature of varieties, and particularly whether the distinction between them and species is merely a difference of
degree or a difference of deeper signification. The general subject of varieties, their nature, constitution, origin,
and permanence, is of such paramount importance in eonsidering cereal production that o general discussion of it
is necessary for an intelligent consideration of the production of the special crops,

That species and varieties change by cultivation, that new wvarieties are formed, that some do bebter than
others, must have been noticed from the earliest times, and man probably learned some of the ways by which new
varieties might be made or old ones improved almost as soon as he began to till the soil. It is ouly within the
last few years, however, that their multiplication and iinprovement have been carried on with an intelligence based
upon scientific knowledge and in aceordance with scientific methods. Any intelligent discussion of the matier
must be based on the deductions and conclusions of modern secicuce.

The science of matural history beging with the comparison of living beings with each other and their
classification, the unit of classification being called the species. The idea of distinet species in nature has had a place
in all discussions relating to living beings from the very earliest times, and yet no definition has been devised, even to
this day, upon which all naturalists will agree, either as to their origin, their nature, or their limitations. A discussion
of this subject would not be profitable here, and I will only say that in a general way, and when speaking of the
vegetable kingdom, naturalists are agreed that those individual plants which resemble each other as muech as they
resemble their parents and their descendants, and all those which are known historically to be descended from the
samo stocl, form colleetively a species.

For convenience of study, and for the better understanding of their mutual relations, scientists grouyp the
species having certain resemblances into genera, genera into families, and families into clagses. Various systems
of clagsification have been devised from time to time, but in all systems tho unit of classification has been the
species, however unsatisfactory the definitions and limitations of species may have been. According to any theory,
however, & gpecies consists of many individuals, and, although the individuals composing it die, the species lives on
from generation to gemeration. ¢ Each yielding seed after its kind” is the oldest description of a biologieal law
which we call the law of leredity, the law which is the ever-acting conservative force which tends to keep the
descendlants, like their parents or ancestors, in continuous succession of specific characters.

But heredity is not the only force at work in the production and growth of the living plants. The seed is

indeed a wonderful thing, very small when compared with the mature plant, yebt stored in it are all the powers
* derived from parents and ancestors, reaching backward to creation, and all the possibilities of future generations.

Noevertheless the powers of the seed are after all only possibilities; other influences must aid it, or its power and its
life ends when it falls from the parent plant. Water must moigten it and the sun warm it, or it will never sprout;
and if it grows, through its whole life the earth and air and sun play each their part in its growth and nourishment.
Heredity gives direction to the growth, but it only partly controls it. All throngh its life those elements which
nourigh it also modify it. It isplastic in its nature and molded by them, so it naturally happens that the new plant
is never quite like its parent. It may live in a better soil, and grow larger, or it may be starved and smaller, or
other influences may help to shape it; but any new character it takes on becomes o part of its being, and then
heredity tries to transmit this new character to the mext generation. This is one rveason why the individuals
which constitute a species should differ among themselves, and why enltivation should tend to make the differances
still greater, because art supplies conditions to influence the growth of cultivated plants which wild plants never
find in nature, ‘ '
There is probably also an innate tendency to vary inherent in living Deings-—a biological Inw opposed to
heredity, weaker than heredity, always working with it, but never strong enougl to overcomeit. Whatever may
be the cause, we see abundant variation, both in wild and in cultivated plants, which is not explained by any
obvious external cause. For example,in any field of grain or other plants of one kind, however uniform the soil
or the' seed, we know that the plants differ among themselves, although all are nourished by the same soil and

-rains and air and sun. They differ in height, in vigor, in fruitfulness, in foliage; in fact, in all of their characters.

These differences may be slight to begin with, and may be the beginnings on which to build new varieties.
Regarding the actual causes of variation there has been mueh discussion.

One caunse everywhere observed and universally recognized is the effect of nourishment combined with climate.
The relative abundance of nourishment tends to variation, and by means of this alone varieties may be formed.
Tor example, two measures of the samo kind of grain, from the same bin, may be sown on two fields of unlike
soil and fertility, and each continue to be thus grown for a series of years, In time this difference of fertility of
the soil would cause the crop on the more fertile soil to be habitually better in every respect and the growth laxger.
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There would, in f'act, be two varieties; and if these varieties be again sown side by side on the same soil, one would
mature better and be larger and more prolific than the other, and the cause would Lo thut it pud been better
nonrished for a number of preceding generations. If this difference of soil had been combined with difference of
climate, the effect would be still more marked. Climate, soil, abundance of nourislunen@, and other exte%‘nal
conditions are universally recognized as the causes of variation by farmers and scientists alile, and some believe
that all variations are due to such causes. B

There is much evidence, however, that, as before stated, there is an inherent, immte' tendeney to change.  Ior
example, if we examine the individual plants in a large field of uniform soil covered with any crop, we find groat
differences between the individual plants. Some are larger, some smaller; somoe produce more heads, and some
fewer, and so on throngh every difference of character, whether of root, or stall, or leaf, or grain. If wo selees
seeds from two plants differing in any character, no matter what, but for onr purpose supposed to be the two
having respectively the lightest-colored and the darkest-colored grains, and sow them separately on pmui‘.sely
similar soils, and the next year we again separate in each the lighter seeds from the one, the darker seeds from
the other, and so on from year to year, every farmer knows that at length by such o process we would have
different kinds, or, as we say, different warieties, each prodncing seed after its kind, Ilere the variations were not
made by either soil or climate, nor, so far as we can see, by any difference of nourishment. Chere has been u
~ variation, the cause of which, if there is any other cause than an inherent tendency to vary, is unknown, It is
* only fair, however, to state that some scientists deny in toto any such inherent tendency to change and relor all
variation to the molding influence of outside forces, and claim that the plantis passive and plastic, and that the
Species is molded into shape entirely by the external forces.

Without forther discussing the causes of variation, it is certain that there is a tendency for any character, however
produced, to be perpetuated by heredity. Experiment has abundantly proved that if' we select plants having any
one variation, plant their seeds, and from the next generation again select the plants having the same peculinvity
in the most marked degree, we will find that from generation to generation the snccessive erops, or at least some
plants of that crop, will vary in that direction more and more from the original form, and in a few generations wo
will make a new variety, having that special peculiarity in an exaggerated degree. 'Weo add up the slight variations
of guccessive generations until we have a large sum represented, and this characterizes a new variety. Many
varicties have been produced in this way, and our fields and gardens are filled with the results. What tho
possibilities are of thus accumulating a particular variation no one knows, but what its applications are the ruce
has known for thousands of years, for this is practically the only means we have of mproving any variety of grain
already in existence. The selection of the best seed for sowing, or the rejection of the poorest, has always been
the great, and, strictly speaking, the only, method of improving grains. The careful selection of the seed hus heen
recommended from the earliest times. Columella, Celsus, Virgil, and other ancient writers speak of it, while the
rejection of the poorest is the way leading to the same result most often alluded to in the Bible. “ Idvery troe
which bringeth not forth good fruit is hewn down,” ¢ Out it down, why cumbereth it the ground #” axe illustrations ;
the end gained is essentially the same. The principle of improvement by the careful selection of seed is well
enough Imown. There is not a grain-growing district in the world where it is not practiced, and yet no law
is oftener violated, particularly where grain is grown on a large scale. The truth of the law is universally
recogni‘zé“g; the only difference of opinion that exists among grain-growersrespecting it is, how far it is possible to
ignore it with not too great loss.

In this connection, there is often discussion as to the advisability of sowing shriveled sced or inferior grain of
kinds usually good. Shrunken grain will germinate and often produce a good erop, but it will not produce as large
& yield as plump seed, and if continued a few years in succession the variety is sure to degenerate.

There are several ways of propagating cultivated plants, and the method of propagation determines in one
gense the na-ﬁm’e of the varieties produced, and also the method of creating new varieties. The sexual method of
propagation is by means of seed, but there are many non-sexual methods, as by grafts, buds, cuttings, layors,
tubers, and bulbs, and the farmer often confounds these essentially different methods in practical application. The
laws of heredity apply only to the first or sexually-propagated plants, and to these belong all the cereals.

Not every variation between plants of the same species constitutes a variety in either the botanical or the
agrienltural sense. It must be possible to multiply individuals having the desired character, for a variety consists ot
many individuals having some one character in common. A plant may vary from its fellows, no matter how widely,
but if a new generation cannot be reproduced from it having its special characters we do not call that a “varioty”; it
is merely peculiar to an individual. With species which in cultivation are commonly propagated non-sexunlly (as
by grafts, buds, slips, cuttings) new plants are eagily propagated having the especial characters of the parent, and
many gardeners’ varieties of fruits, vegetables, and ornamental. plants are so constituted. They are perpetuated
by the methods spoken of, and not by seed. 'With such species the seedlings may vary enormously.

But the grains are grown only from seed; every plant is a seedling, and varieties of cereals are precisely
analogous to breeds of domestic animals, in that they must breed true to their parents or ancestors, while varieties
that are multiplied non-sexunally, like appleﬁ and potatoes, need not be true to the seed. The characters which

mark a broeged of animals must be.capable of transmission sexually from generation to generation, just as the special
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characters of a variety of grain must be; it must “breed true”, as the live-stock breeder would say. Moreover, the
principle universally recognized in stock-hreeding, that an old breed, cavefully hred and carefully selected, transmits
its qualities with greater certainty than a new one, is equally true in respect to plants. This does not conflict with
the fact that a change of seed is often attended with good results, for that is owing to another character.

Varieties of cereals not only differ in their characters just as the breeds of domestic animals do, hub so far as
we know they are originated in a similar way, and may be improved or deteriorated by similar methods, Inasmuch
as they are grown from sexually-produced seeds, they are subject to precisely analogous laws of hevedity and
variation, and, moreover, excellence of character and profit of growth depend upon precisely similar rules,
the snme laws of naturs and rules of art applying in Doth cases. A race-horse, to be suceessful on the course,
must be, first, of a running breed and of well-selected parentage; second, must be of good shape and not injured
by mishaps or accidents; third, must have been well fed during its growth and life; and fourth, must be well
trained, groomed, and cared for, with care for all the artificial conditions of its existence. Precisely analogous arc
the facts as regards cereals. Tor the best success, in the first place, the variety must be a prolific one, and the
seed well selected; secound, not subject to the diseases and mishapy most likely to oceur in that region; third, it
must be well fed—that is, the soil must be fertile either by nature or by artificial manuring; and fourth, the crop
must be well cared for—that is, the preparation of the ground must be well done, the crop well put in, tended,
and harvested. Under special conditions, particularly in a new country, wlhere the land itself is rising in value,
there may be profit, and for a long time large profit, in the rearing of animals where all these conditions do not
exist, and whero the pasturage costs nothing and competition is not close, and the region produecing mueh below
its capacity; and also with the raising of grain crops: there may, under exceptional conditions, be large profits for
a time withont such care.

Tustrating the first point regarding excellence of seed, both as to its actual condition and its pedigree, there
are numerons illnstrations recorded; but the famous experiments of Mr. Frederick Hallett, of Bri ghton, Bngland,
may be taken as a good illustration, - They were planned with so mueh intelligence, conllucted with such patience
and care, were so0 profitable in their vesults—thoe essential results have been confirmed in so many other ways and
by s0 many practical men—that they arve worthy of being quoted in this connection.

He began with a single head of wheat chosen irrespective of size or vigor, but of a variety producing a good
quality of grain, The head was 43 inches long, and had 47 grains, which were carefully planted in rows, one grain
in a place, 12 inches apart each way. At harvest the plants were carefully compared, and the one with the largest
number of heads was chosen, and the grains from the best head of this best plant were planted the next year in
the same way; and this was continued year after year, choosing each time for seed the best head from the most
prolific plant. At the first harvest the best plant bore 10 heads, at the second 22, at the third 39, at the fourth b2,
tho best head of which was 83 inches long, and bore 123 grains (Jour, Roy. Agr. Soc., vol. XXII, p. 871, and plate).

This was the origin of the famows “ Pedigrec Wheat”. TLater, and in a similar way, he made the varietios
of “Pedigree Oats? and “Pedigree Barley”, all very prolifie, and cach becoming famous, Tle gave the name
“Pedigree” to these varieties because his process was precisely analogous to that of improving live-stock by
breeding to points and strengthening the heredity of the good points by pedigree, Still later he gave his riper
conclusions (Trans. Brit, Assos. Adv. Sei., 1869, p. 113), drawn from his long series of experiments, in substance
as follows: That every fully-developed plant, whether of wheat, oats, or barley, has one ocar superor im
reproductive power to any of the others on the plant; that every such plant has one grain more productive than
any other, and that this best grain grows on the best ear; that the superior vigor of this grain is transmissible to
its progeny; that by selection this superiority is acenmulated ; that the improvement is at first very rapid, but thag
in successive years it gradually grows less; that an improved type is the result, and that by caveful selection the
improvement can bokept up. Another paper on his pedigree system, read before the Ifarmers’ Club at Birmingham,
in 1874, giving many interesting facts, is republished in substance in the monthly report of the United States
Department of Agricalture for Angust and September, 1874, page 381.

The practical fact underlying this relates to solection. ¢ Natural selection” is undoubtedly the principle by
whieh species are preserved, whether it accounts for their origin or not, and axtificial seleotion of seed is the only
method by which any variety of grain can be improved or even maintained. Without it the variety always oither
runs out or changes, how rapidly this takes place depending upon various circumstances. Although exuct
experiments in this divection on the cereals are of more commercial importance than on other erops, yet it so
happens, from various causes, that crops less important, at least to this counfry, have been the subject of more
experiment relating to the selection of the seed, by seientific men and by practical cultivators, than the cereals.
There are many records of carefully-conducted experiments made on many kinds of cultivated plants, showing
differences in the seed itself, in vigor, and in crop-producing power. Dr, Gustave Marek las published a long
account of experiments made by him at the agricultural experiment stations at HMalle and at Leipsie, in Gevmany.,
Toxperiments were made with beans and pease, small and large seeds of each kind being planted on adjacent plots.
The larger, better, and more uniform growth of the larger seeds was very plainly to be seen. He gives tables of .
the results, and the superiority is shown in every particular—in the height of the plants, number of seeds, number
of pods, luxuriance of growth, weight of plants, weight of seeds produced, quality of erop; in fact, every desired

character was in favor of the larger seeds. 402
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Professor Lehman, of Munich, in Bavaria, has carried out & somewhat similar series of' experiments with even
more striking results, showing the effect on the erop of using large, plump, well-formed seed, as compared with
using smaller seeds produced by the same plant.

Professor James Backman, of the Royal Agricultural College in England, has experimented with the sced of
malformed and misshapen crop roots (Trans. Brit. Assoe. Adv. Sci., 1862, p. 97). He found that when seeds
derived from misshapen turnips and parsnips were used they produced even greater deformities than the parents
presented. . I cannot go into the details of his work, but his deductions are of value to us. The conclusions drawn
from his experiments were, in substance, that a degenerate progeny will, as a rule, result from the cmployment of
seed from badly-grown roots; that, beside producing ugly, malformed roots, the degencrate seed does not producs
nearly so large a crop; that by selection we may produce well-shaped roots and increase the probabilities of getting
the best crop, and that by designedly selecting malformed or poor roots we may produce seed which will result in
a greater degeneracy.

Darwin cites his authorities (Animals and Plants under Domestication, 1T, p. 243), saying that in Franco since
the cultivation of beets for sugar-the plant has almost exactly doubled its yield of sugar, and that this has been
offected through the most careful and systematic selection, the specific gravity of the roots being regularly tested,
and the best roots saved for seed.

It is unnecessary to multiply further proofs, because all experiment ]_)Ollltb the same wﬂny, and the law is
universally recognized. Ihave merely cited afew out of many seientific experiments. The principle is never denied;
it is simply too often neglected in practice. In this connection it is well to remember that it is easier to deteriorate
a crop by using bad seed, or even by simply neglecting the selection of the good, than it is to improve an already
good variety; the down-hill road is the easiest traveled, Tle selection of seed to keep up the vigor, and the
fraitfulness of the varieties cultivated, are more important than fertility of the soil as factors in permmanent grain-
growing. The matter of soil exhaustion is so well known that it is the staple argument with the majority of popular
writers and speakers on agriculture; but, so far as I have personally seen or have been able to learn from the
observation or the experience of others, in every locality in this country where wheat-growing has suddenly risen
to large figures the quality and the yield have diminished more rapidly from carelessness in the selection of the
seed and in the care of the crop than from mere soil exhangtion.

One method by which new varieties are originated has been given, namely, that of building it up by slow
growth, by the addition of successive changes in the desired divection which were slight in any one year. But
valuable varieties have originated in other ways than thiy, and from a kind of variation called ¢sporting?, which
is more familiar to gardeners than to grain-growers. It is a wider departure from the parental type, appearing
suddenly, the nltimate cause of which is undetermined. A few examples, chosen from plants other than cereals, will
best. illugtrate the subject. When the giant trees of California were discovered the seeds were in greab demand,
and in a few years millions of scedlings were growing in the various nurseries of the world. In one foreign nursery,
among some hundreds of thousands of young seedlings, a single one was found with white silvery foliage, from
which a variety was propagated by cuttings. The original plant of this variety we call a “sport”, and we are
entirely in the dark ag to what caused that one seedling to vary so widely from all the other millions of its brethren.
T have cited this example because of thoe fame of the tree, beeause the species had never before been subjected to
cultivation, and beeause it was a species very old in the history of. the world; hence the deviation from the line
marked by heredity is the more remarkable. DBut sporting is common amoung all classes of plants; any one may see
examples, and the books and newspapers devoted to gardening are full of accounts of them. One observer tells of
a thorny locust growing without thorns; another of a seedling strawberry with simple leaves; another of some plant
with pecnliar flowers; sometimes it is a variation in the habit of the plant; in another, of the foliage; at another, in
the flowers or in the fruit. In fact, it may be a variation of any character or organ, or in several featurcs at once.
It is frequently seen in wild plants, but is much more common in cultivated ones. If, now, we propagate from a
sport, and if the new generation has the same characters as the parent, we have suddenly a new variety. Many
well-known ornamental plants, fruits, and vegetables (which are propagated non-sexually) were so originated.
Gardeners are well aware that sporting may be artificially induced in a variety of ways and at will, and multitudes
of varieties have been produced by the ingenjous arts of cultivators. But as all the cereals, as beiore remarked,
are produced from the seed only, the more remarkable examples of sporting are of secondary interest to the g ain-
producer. Two matters pertaining to it arve, however, of direct interest, the first relating to varieties wln(,h have
originated from some single plant, the other to those varieties popularly known as hybrids.
~ 'While there is no absolute proof that any variety of cereal has ever originated in a sport, nevertheless the
indications are that some have so originated. The new variety of Bamia cotton originated in a single plant entirely
unlike its fellows, found in a cotton-fleld in the Nile valley in 1873, and the variety has already nearly revolutionized
cotton calture in Bgypt (MeCoan, Egypt as It Is, p. 187, and Ilew Rep. for 1877, p. 26, Tig. 7). Cotton iy ])101)¢1:gdted
from the seed as the cereals are, but the plant being a more conspicuous one, a’ sport would be more liable to be
noticed. A. single cereal plant, unlike its fellows in a great field of grain, would be gathered nnnoticed unless some
very unusual accident secured its preservation.

It 18 well known, however, that many varieties of grain hewe originated in gome single plant differing from its

fellows found growing in some exceptional place, but how that plant acquired its special characters, whether
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suddenly, as sports do, or not, we have no knowledge. We simply and only know that here and there some single
plant has been found that represents to us a new variety ready made, and vavieties have been perpetuated from
such plants which have grown true to the seed and which have been valuable and enduring. The variety of onts known
as “potato oats” is said to have originated in a single plant found growing in a potato-patch (henee the name)in
Cumberland, England, in 1778 (Allen, New American Farm Book, p. 163), or, as some say, in 1780 (Stephen's
Farmers’ Guide, 1, 449). The variety, after nearly a hundred years’ existence, is still one of the best, and brings,
it is said, the highest price in the English markets. Tts excellence has been proved throughout Europe and
entirely across the continent of America, for it is in common caltivation from Maine to Oregon and Washington.

The Olawson wheat originated in a single plant found growing by a stump in the state of New York. Darwin
gays that the Fenton wheat was found growing on a pile of detritus in a quarry in England. The Chidham whoeat
originated from an ear found growing in a hedge in the same country, and numerous other examples are recorded
in the agricultural literature of this century. It is only fair to say, however, that many vavieties of such origin
have been rejected on trial as of no value, just as numerous varieties of seedling apples and potatoes are rejected.
It is only the few that are actual improvements on what we had before. In ornamental and other garden plants
the tendency to “sport” is muel increased by crossing varicties, and this is probably also true of all classes of
cultivated plants,

CROSSED VARIETIES, OR HYBRIDS.

It is now sufficiently well known that the flowers of plants are the organs of generation. This fact, suspected
long ago, was proved by Linnsus about the middle of the last century, and it is now a matter generally understood
that for o true seed of any kind to be produced it is necessary that a eertain organ called the ovule be fertilized
by a cortain other called the pollen. The ovule is the rudimentary seed, contained in that part of the pistil
called the ovary, and connected by tubes with another part of the pistil, which is without cuticle, called the
stigma, The parts of the pistil are sexually the female organs of the plant. The male organs constitute the
stamens, the osgential parts of which are the anthers, containing minute graing called pollen. The matured and
perfeeted sced always contains an embryo, which is a new rudimentary plant of the same species, which embryo is
usually surrounded with an accumulation of starch or of some other snbstance adapted to nourigh the young plant
when tho seed germinates. The embryo is the essential part of the seed, and this is only produced after sexual
fertilization. The process is, that at the time of flowering the pollen falls upon the stigma; a tube then grows from
its side down into the tissues of the pistil to the ovule; the fluidlin it, with minute grains snspended in it, is earried
downward in the same way, and the ovule is fertilized,  If not, the seed never develops. This sexual production
of the embryo of a new plant, as alveady explained, is closely anulogous to the breeding of animalg, and just as
breeds of animals may be crossed so varieties of plants may be crossed by the pollen of one variety falling upon
the stigma and fertilizing the ovules of another variety. Whore different species of animals hreed together we
call the result a hybrid, and where different but well-definod breeds of the same species breed together wo call the
result & cross-breed. A few species of plants ave fertile between themselves, and hybrids may bo produced. Those
curious in this matter will ind an abundant literature upon the subject, the result of a large number of carefally-
conducted and long-continued experiments, on which o vast amount of labor and study have been expended; and it
has been abundantly proved that as with hybrid animals, where sueh hybrids are not actually sterile, there is in all
cages a diminished ferfility, In modern times new varieties of cereals have been produced by gardeners and
eultivators by the artificial crossing of various varieties, and these cross-bred varieties have been ealled ¢ hybrids”,
They are cross-breeds rather than hybrids, There are other gardencrs’ varieties, however, that are true hybrids,
made by crossing distinct species, and which are propagated non-sexually ; but, so far as our grains are concerned,
all of the so-called hybrid varieties are merely cross-breeds, and not lacking in fertility. Tor an understanding of
these it is important that we understand their essential characters and what natural laws are involved. As the
same laws of hervedity and of variation are involved which we find in animal life, we may draw some inferences from
the analogous experience we have with cross-bred animals, :

The crossing of different breeds of live stock is extensively practiced, and it is the common experience that
for one or two generations the resulting cross-breeds may be superior to either of the parent breeds in uscful
qualities, but that they do not continue to breed true, and after’a few generations are liable to lose some of their
better qualities, and they cannot be depended upon for uniformity of excellence. Every stock-breeder is familiar
with this general fact, and on it is founded the high price which thoroughbred animals bring ecompared with that
of grade or cross-bred animals, which, for other use, may be just as good. An analogous class of facts exists with
regard to grains. It has Deen the experience of numerous farmers, and long observed, that by sowing several
varieties together an inerease of crop may be produced, but that in most cases this eannot be long continued with
profit. Two, three, or even more varieties of corn may Dbe planted together, and tho aggregate production is
usnally inereased, - But in all of those cases where I have specific inf‘ormation, if the seed produced by this mixture
be planted for successive years, very soon, in three or four years abt most, the crop deteriorates. I have been
collecting evidence on this point for many years, and this experience is very common, if not nuniversal. Sowing

different varieties of wheat together is not so often practiced, but it is sometimes done with excellent results at
405



26 ' TIHE CEREALS.

first. So far as I have been able to learn, the same rule as to ultimate degeneration holds with this as with Indiay
corn, but the evidence is not so abundant, and is not conclusive. Sowing (1iﬁ'e.rent varieties of oats together ig g
very old practice. Farmers in Scotland have long practiced it, and the quantity produced from such mixtuye i
{requently a very considerable advance on either variety sown separately. The old theo_ry was that where the severa]
varieties were sown together they needed slightly different ingredients from the soil, and had slightly different
habits of growth; so they covered the ground better and closer, and in thi§ way the crop was inereased. Thig
doubtless is trae, and has its effect, bus it is more probable that the increase is more largely due to the crossing of
varieties. In New England and in the middle states there are many farms where the same variety of Indian corn
has been enltivated thirty years, sometimes even much longer, the variety carefully preserved and kept up by
selecting the seed year by year at every harvest, Numerous experiments have been related to me where fieldg
have been planted with a mixture of two, three, or four kinds together, one or two of which were these old
improved varieties (whose characters were analogous to those of thoroughbred live stock), with perhaps some larga
variety of western cornj and in such cases the first and the second crops would be increased, sometimes very
considerably; the third erop wonld sometimes be a good one, buf rarely the fourth. The most common form of
deterioration is said 1o be that a larger proportion of soft corn is produced, and thus in a very few years this
mixture would run out, or at least become unpopular, because of the relative increase of unsound corn,

With plants, just as with animals, it seems that either too close or too wide breeding is attended with some evil
results; and the best immediate results are attained by cross-fertilization. Various observers have called attention
to the efforts on the part of nature to secure a considerable amount of crossing between different individual plants
of the same variety, and of late years numerous papers, memoirs, and books have appeared, giving the most
lengthy details regarding the special manuer in which various plants fertilize their seed and the efforts which nature
appears to make to prevent too close fertilization. Some species are fertilized only through the agency of some
certain species of insccts; others by insects in general; some have curious devices to insure cross-fertilization
through insects visiting first one flower and then another, and some are fertilized simply by the wind; that is, the
wind bears the pollen from the anthers to the stigma. This is the case with the cereals, none of which, so far as we
know, are especially fertilized by inscets, although, of course, individual plants sometimes may be. An abundance
of pollen is produced, which is wafted to its place by the wind; the pistils are feathery in some of the grains, and
thus more readily catch the pollen, and in one way or another there are special arrangements for securing this end,
Observations are lacking to show whether the anthers and the stigma develop at the same time, or at different
times, on the same plant with the most of our grains; but, so far as observation goes, it indicates that they come to
maturity at slightly different periods, and in this way eross-fertilization is secured. It is only lately that attention
has been turned to this question, and it has been found, particularly in some varieties of Indian corn, that on a
given plant all of the pollen will be shed before the silk (the fibers of which are the pistils bearing the stigmas) is
developed, thus insuring cross-fertilization by taking pollen from a later plant, The mixing of varieties of corn
on the ear, particularly where they are of various colors, is a fact of such common observation that it needs only
mere mention here to illustrate the principle involved. ‘

Considering further the analogies between animal and vegetable life and the crossing of varieties, it is
understood among breeders that certainty in result iz secured in the offspring in proportion to the purity of the
bloed and the length of the pedigree of the parentage. It is for this reason that pedigrees are carefully preserved,
and that herd-books and similar records are used. Also, that vigor is enhanced by breeding between animals
of the same breed, but not constantly between those of near kin; that the wider and more varied the ancestry
the more uncertain the results, and that with close breeding there is more uniformity of result; and, moreover,
that breeding from animals of defective form, even if of good breed and good family, should never be practiced if
we would achieve the best results. Now the experiments and the experience of each year bring out more and more
strongly the analogies between these facts and what we observe in the growing of cereals (the experiments of Mr.
Hallett are specially to this point), and just in proportion as the natural laws are well understood and grain-growers
are convinced of their truth, in the same proportion will the uncertainties connected with grain-growing be lessened.
Many of the conditions of growth will ever remain entirely beyond our control, hence the importance of attending
to all those conditions which we can control.

Woe see from the preceding stateménts why the deterioration of grain erops should take place when they are
not carefully cultivated, no matter how favorable the region for cultivation. All improved varieties are very
artificial productions. If not actually made by art, they have been at least improved by artificially controlling the
conditions of growth. Now the same plasticity of nature which made improvement possible also carries with it the
capabilities of degeneration, and unless the same kind of care is exercised to maintain the variety whieh has been
exercised in its production or in its improvement then the variety must deteriorate or runout. Whenever, therefore,
a variety has been improved by the better selection of seed, and by its better cultivation, this variety, because of
its pedigree, may carry its excellence when carried to & new farm or a new region, but is certain to degenerate under
neglect, and the higher the degree of improvement the more rapid the degeneration. ‘

From what has been already said, we are led to infer that the varieties of grain produced by so-called

hybl‘idiz‘i%tion need especial care in their cultivation, at least until their characters are well fixed by heredity and
6 ‘ :




HISTORY OF THE CEREALS. 27

py careful selection of the seed. But positive knowledge is meager on t_his subject, except as derived from
interested parties. Ona smzmlll scale success has attended S0me of thfase vm'letiesg but I lack the information from
disinterested oLServers as to its .su.ccess on a large scale or for o considerable series of yeazrs. There is no reason
why, with the requisite care, var%etu.asl may not be thus 1)1‘od‘uce(1 of great permanent v'c_mlue, J}lst as valnable precds
of animals have been created by judicious crossing at fivst, followed by long and careful selection to fix the desirable

points. .
CHANGI OF SEED.

Using seed which has been grown in some othgr }ocamlity, ory as farmers say, ‘““a change of seed,” has been
practiced by grain-growers in all ages; and that this is very often attended with an increase of crop has been
proved by the experience of centuries. Sometimes this change of sged means bringing in a variety new to the
region or to the farm; at others it ig m.erely o change of seed of o variety proeviously cultivated there, by bringing
it from some other place more or less distant.

However, in the light of our present knowledge, we sce several causes why there should often be an increase of
crop along with sueh change, ‘Whether or not; all vm‘iemtif)lE conmes 'ﬂ:om the iu{lugnce of swrrounding econditions of
soil, climate, and cultivation, and whatever may be the origin of cultivated varieties, this muel is certain: That all
varieties have a local origin, and in all cases are more or less local in their preferences ; that is, each one will grow
in gome one locality or region better than anywhere clse, and from the very nature of the case all varieties are
restricted in their adaptability to different localitios. Some never flourish well beyond a very limited region.
Others are susceptible of wider cultivation (as, for example, the potato oats, already spoken of), but all varieties
are comparatively restricted in their range. Hence, each and every one of them, from the nature of the case,
has its favorite home. But it very often happens that some variety will do well for a time in a region where it will
inevitably run out if the cultivation is continned there and the seed is not echanged from time to time. Xivery
farmer is familiar with some such cases. Tho variety acquires in one place a sort of momentum of excellence, whick

it carries to & new locality——a store of vitality which is retained for a fow generations in a less congenial home., We
are more familiar with examples of this in garden vegetables than with cereals, To illustrate: potatoes grow well
ag far sonth as Louisiana, the Bermudas, and other warm climates if the seed is yearly brought from a cooler region.
The same fact is true of pease, and there are large importations of seed-pease from Oanada to the United States
every year. Most garden vegetables behave in a similar way, and on this fact the modern business of growing
garden geeds is largely founded. In Connectieut onion-seed is imported from Tripoli. - The first erop grown from this
seed is of such excellent quality that the trouble and expensoe of the importation are justified ; but if the cultivation
in continued from seed produced by the American crop, in o few years the onions degenerate to the size of acorns.
The constant sending of the seeds of squashes and other garden vines from the New England states and other
Dlaces east of the Appalachians to the fertile praivie soils of the West is another familiar illustration, and similar
facts have been observed all over the world, Melon seeds from Thibet are taken every year to Cashmere, and
produce fine fruit, weighing from four to ten pounds; but vines growing from the seed of melons produeced thus in
Oashmere yield the next year fruit weighing but two or three pounds. Seed of the sea-island cotton has been
cartied to every cotton-producing country of the world, but the variety rapidly degenerates in every place yet
tried distant from its original home, and if the excellency of the fiber is kept up elsewhere it is only done by the
use of fresh seed. A multitude of examples can bo cited illustrating the same great law; the number of such
tases and their economic importance malkes the professional seed-grower of one place a necessity for the most
profitable market-gardening in another locality. The more cosmopolitan the cultivated species is the larger the
number of it varieties which flourish well in one place but degenerate in another. This great natural law includes
the cereals, and is one explanation why a change of seed is often beneficial ; but it does not explain each specific case.

As already said, there are several causes why a chango of seed is often beneficial. The above-mentioned,
based on what is known ag “regional influence ”, is but one of them, and does not apply to all cases; and it is well
to remember that in many cases a change of seed is not attended with increase of erop. Where the variety has
been qlade in any one locality, or greatly improved thero by carcful selection of seed and good eultivation for a
loflg tl_mei the very ¢ improvement” is one in special adaptation, and it must be carried out in a region not near the
Ghlflatxc limits reached by the species. This assumed improvement implies special adaptation of the crop to the
Tegion, and also implies that, with care, the crop may be permanently eultivated in that place, and that it will not
ﬁsc‘?ﬁiﬁlg d&teriqrate from the influence of gurrounding condit'ions, a8 in the case of 1‘;he varieties alrcady spoken
v firiety . g ( ?iierlomte because the §urroundmgs were bub partially fz)jvorembl(a. Now it oftgn ha.pp'en§ that such a
one anzl iI1)1 cla. hy ‘Prepzu,'ec.l fora region by a long process of adaptm:lon, may be better suited to it than any new

moi’s " climaJEt‘em (éages no mereage of crop f?llows a change of segd. For example, lnezn'vy oats t.;z'mken fro_rr} the cool,
prodiuce af . :t; o anadfx or of northern Europe, used as seed in the northern or muklle Umtgfl S’ta‘i',es, usiuarlly
notably 5o o a 01';1‘) weighing more per bus'heq than that produced from home-grown segd. But in various p a_(,e]f%
Wnti] thix e ong Qand, where_ special varieties have long been grown from seed f}al‘ef:lll]y sg]ecteq as to weig

S weight reaches that which ig produced from foreign seed, no inerease of weight is obtained by any change

of ; g e
seed. This appears to be the case in several loealities reported. Another example to the point is 1110 71;]10 local
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varieties of corn sometimes cultivated on farms in New England and the middle states. Where a single variety
has Deen cultivated for a man’s lifetime in the same neighborhood, or even on the same farm, each year the seed
having been carefally selected and prepared until no further improvement is reached by such selection, there it
often happeus that such home-bred local variety yields better than any variety introduced from without. But it
also happens that, having been so long purely bred, it is of especial value in mixed planting, as already described.
Further illustrations of regional influences will be given under the special grains.

The tables of cereal production by physical moments (as temperature, rainfall, and elevation), appended to thig
report, will furnish the data for the after study of the relations between the production of each grain and the
separate physical conditions which together constitute ¢ regional influence”. Such data have not heretofore existed,
This work of Mr. Gannett is in a new direction; nothing of the kind, or even similar to it, has beendone before, either
in this country or elsewhere, onany such scale. The care with which these tables have been prepared, the magnitude
of the facts thus tabulated, the nature of the conditions and details involved, give them an especial interest in thig
conneection, and they promise to be of vast economic importance in enabling us to study, as they never could he
studied before, the relations between special varieties and the physical conditions under which they attain their
greatest excellence. It is eminently probable that further study and future observations in this direction will
disclose relations between certain varieties of grains and the physical conditions of the several grain-growing regions
wvhich will result in a more intelligent selection of seed for a change and explain many anomalies observed by
farmers, some of which will be noticed under the respective grains.

Another reason why change of seed is sometimes beneficial is that the diseases which afflict our crops, and
the insects which prey upon them, prefer some varjeties to others, and the diseases or the insects will become
most abundant in those localities where the varieties they prefer are most cultivated. If, then, a new variety is
introduced, even of itself no better in other respects than the old one; if it be less liable to mishap by insect or
by disease, there is an advantage in introducing it. Other reasons of less significance exist, which will be noticed
in their appropriate places. ‘ :

Questions 40, 91, 119, 120, 121, and 122 of the special schedule relating to cereal produection were especially
directed to elicit information regarding the experience of farmers in respect to change of seed, the results of which
inquiries will be discussed in their appropriate places. '

. ‘We have 50 many cases where varieties of grain may be profitably grown with a frequent change of seed in
regions where the varieties cannot be maintained without such change, the cases are so numerous, so marked, and
the deterioration is 8o certain, that many farmers have come to believe that it is a law of nature that varieties will
ultimately run out in every place if the seed is not changed. This subject has already been discussed, but we will
repeat in this connection that there is mo reason in nature why a variety should run out any more than why a
natural species should run out or a breed of animals run out. “We know of no reason why it should ran out in a -
region to which it has been specially adapted, or where it originated, if the cultivation of the crop and the

selection of the seed be maintained. Some varieties we know are very old, where artificial cultivation and selection
have as really adapted the variety to a region as nature has adapted her species to their regions. The King Philip

corn is believed to retain still the characters it had in the earliest days of the New England settlements.

PHYSICAL AND CHEMICAL CHARACTERS.

RELATIONS OF GRAIN'TO MOISTURE.

All growing plants contain water in large quantities as a necessary constituent of growth. We have no full
and continuous series of determinations of the amount of water in the cereals while still growing, and in the milk
and in the dough, but all farmers are familiar with the fact that they are then soft‘; that as ripening goes on the
Jjuiciness of the kernel diminishes; and that finally, in our eastern climates, even when the grain is fully ripe, it is
still so moist that it must be further cured before it can be safely thrashed and stored in granaries. But, however
well dried in the air, all cereals still contain water, although they may appear dry and hard. When damp grain is
expf)sed to dry air, the rapidity with which it dries and the amount of moisture which will remain in the grain after
drym_g depend upon the dryness of the air and on the temperature at which the process goeson. 'In making-
chemical analyses of graing, flour, and the like, the amount of water is determined by drying the material at the
tt?mperature of boiling water or above. Some chemists dry at 2120 T, (1002 C.) until the grain ceases to
diminish in weight at that temperature, others using a somewhat higher temperature. The -conditions used
in the analyses made for the Census Bureau were that the drying was donein a vacuum and at a temperature of
2300 F. (110° 0.). _ '

All the commercial grains, then, as dried for market, contain a considerable but a variable amount of moisture.
The tables of chemical analyses of American grains appended to this report show the amount found by the
chemists in the samples of grains as they came into their hands. These tables extend to upward of two hundred
analyses of grain in the kernel, and the average amount of moisture (or “water”, as it is called in the analytical
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ables) 18 about 11 pet cent.; _thfa range, however, is large, running .ﬁ"om ﬂb(?ﬂt 4 per cexllt. to nearly 21. Gureat as
is this range, the actual variation or range of t}w amount f’f 1'1101sture in commercial grains is undoubtedly
considerably greater. There has }wvo;' been any dl?ect determination _of the amount ac?ually existing in the drier
grains in the central valley of California, where, s Is \\Tell kl‘lown, grain becomes exceedingly dry in summer; nor,
on the other hand, has there ever Dheen any flotfarm.llmtmn (?t the greatest amoum? that grain may contain and still
be dry enough for purposes of shq)n'xent or of grinding. Itis l‘mown that corn, as it comes to market, has sometimes
90 per cent. of water. As it comes into the hau}ds of the cheuns‘t for analysis, it generally happens that it is selected
grain of oxcellent quality, very frequently halemg; been put up in small' samples, and possibly kept in dry rooms for
some time; it is therefore very freclluentl.y dried much beyond the point at which most of the grain is sold in the
markets, When moist grain dries, its ultimate dryness flel)enqs upon the temperature and the dryness of the air. It
continues to lose in weight more and more §low1y,. until a point is reached where there is no farther loss, although
there still remains several per cent. of moisture in the grain, unless it be driven out by a heat equal to that of

boiling water.
HYGROSCOPIO CHARACUTERS.

In common with most other vegetable substances, grain is hygroscopic, the amount of moisture contained
in it depending upon the dryness of the air, the dryness of the grain fluctuating with its dryness, so that when
moist grain is put in dry air it loses a part of its moisture and shrinks in bullc and in weight, and when dry grain
is put in moist air it then absorbs water from tho atmosphere and gains in weight and in bulk; if the air again
dries, the grain again loges weight, the weight of the grain at any time Deing related to the moisture in the air
which surrounds it. No matter how old or how now the grain is, it may be kept year after year, increasing in
weight whenever the air is damp and moist and diminishing again whenever the air is dry, and these fluctuations
in its weight, so far as we know, go on indefinitely ; they certainly do for several years.

This subject has attracted but little attention in tho Atlantic states, but has been the subject of much discussion
and of some experiment in Oalifornia, where it is & matter of relatively greater importance. Themost of the grain of
that state is raised in the interior valleys, and is generally stored. there for a time before shipment. In those valleys
the air is intensely dry during the summer season, and the grain loses nearly all of its meisture; and when this
grain is removed to the damp warehouses about the bay of San Francisco, or is shipped to a foreign port in the
hold of a vessel in which the atmosphere is nearly saturated with moisture, the weight very materially inereases.
It has been stated that ¢ this inereasoe will sometimes pay the entire cost of freight from San Francisco to
Liverpool ”, ' .

The actual amount thus gained has been the subject of newspaper discussion from time to time in that state,

- and to throw light on the matter Professor Milgard, of the University of Oalifornia, directed a series of experiments,
which were conducted by Mr. Edmond O'Neill, of the Agricultural Oollege of that university, who made it the
subject of his graduating thesis, and an abstract is published in the Supplement to the Biennial Report of the
Board of Regents of the university, of 1879, page 110.

His method was this: The dried grain was spread out in a very thin layer upon a small table, standing in
shallow water and covered with a bell-jar, Mo make the air within this space as nearly saturated as possible,
filter paper, dipping into the water below, extended to near the grain, but not touching it; the whole was kept at a
temperature of about 64.4° T, (180 0.), and the grain was weighed from time to time in a corked flask to prevent
loss during the weighing. Under such circumstances grain would continue to absorb moisture and increase in
weight from twelve to eighteen days, the absorption being accompanied by an increase of bulk, which was not
measured. The gain in weight from such absorption was as follows: In eighteen days oats gained 19.8 per cent.;
barley, 20.4 per cent. ; and in fourteen days wheat gained 18.8 per cent. In all cases the increase was very rapid
at first, then slower and slower, until about the thirteenth or fourteenth day, when a sudden increase occurred,
4ue to the development of mold caused by the great amount of moisture present. Nearly half of the total increase
oceurred in the first twenty-four hours, and the progress during the whole period may be seen in the tables cited.

He also exposed air-dried grain to an absolutely dry (artificially dried) atmospliere at the same teniperature,
and for the same period, eighteen days, The loss was at first very rapid, then slower and slower, but continuing
for the whole period, amounting in eighteen days to 9.3 per cent. for oats, 7.8 per cent. for barley, and 6.2 per
cent. for wheat.

According to these determinations, perfectly dry grain (artificially dried), exposed to a saturated atmosphere at
o temperature of 64.4° Fahr. (180 0.) for eighteen days, will increase in weight as follows: Wheat, 256 per cent.
barley, 2§~2 per cent. ; oats, 29.1 per cent. As the temperature of theinterior of that state in summer is about 80°
E-,'OXpenments were madoe in drying grain at that temperature ; and as the temperature increased, the amount of
;ﬂ:lsli)iure thus lost in g given time also increased. ‘Wheat dried in an artificially prepared atmosphere, belifaved to
the&wcl’:;t :S dry as thm:: which naturally occurs at harvest in the interior valleys of th(? state, led to the belle?f that
Con fy & Gurt?d there in the fields at harvest time becomes nearly as dry as it would in an absolutely dry air, and

Tansporting to a temperate climate may possibly increase 25 per cent., while a gain of & per cent. to 15 per

cent. may he looked for with almost absolute certainty”. The profit of this gain in weight accrues to whoever owns
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the grain when this absorption is going on. When the farmer gells his grain by weight m those interior valleys,
then this profit acerues to the commission merchants or dealers who own it between the time it leaves the rancheg
and the time when it is weighed in the foreign ports where delivered.

The atmospheric conditions in the Atlantic states are very different from those of Oa,lit:ornia,, but as the same
law of nature operates similar changes occur. Because of the commercial importance of this subject, and the lack
of knowledge as to the amount of water that commercial grains can or will absorb or lose during transit and
handling in our climate, & series of experiments was begun by me in March, 1880, anc} bef9re I was aware of those
being made in California under the direction of Professor Hilgard. My method is this: Samples of grain of
various kinds are kept inclosed in paper boxes, and the grain itself is carefully weighed from time to time on a
chemical balance, with all the precautions to secure accuracy. The boxes containing the grain are but partly filled,
and are kept in a basket suspended from the ceiling in my office, a second-story room, wheie the air of the room
freely circulates aboutit. The temperature and the moisture of the room during the time of the experiment has been
in winter that of an ordinary furnace-heated house in New England—a condition where the air is drier than in the
warehouses, but not drier, probably less dry, than in the valleys of California in the time of harvest, and perhaps
not much, if any, drier than occurs in the heated harvest fields of the Mississippi basin. The windows of the room
were kept open during the summer and until the building was heated in the fall. New Haven is a seaport, and
the air, although moist in summer and autumn, is not nearly so moist in such a room as it is in many places
where grain is stored after it leaves the farm and before its shipment, certainly not so moist as the hold of a ship
during its voyage. The samples exposed to these conditions were repeatedly weighed at various seasons of the
year. Some varieties were also exposed to air dried over strong sulphuric acid in a desiccator, such as is used in
chemical 1aboratories, and left standing in the sun for two months in summer, and a few samples of wheat still
further dried (as it is in chemical analysis) in a vacuum at 2300 F. (1100 C.). ‘

" The samples were put in the boxes and the experiments begun in the early spring of 1880, when the most of the
graing were thoroughly air-dried by being kept in the house the previous winter. They gained as warm weather went on
from 2 to b per cent., according to their dryness when put up. They were not weighed between June 1 and September
10 of that year, and it is possible that they may have been heavier at some date in the interval than when weighed at
the latter date, which represents the.greatest weight in the summer of 1880, From this time their weights diminished
until February, 1881, then fluctuated somewhat when near the minimum (and indeed they fluctuated all the time with
each change of weather), and then increased again, attaining a maximum late in August or early in September of
1881. It will be remembered that this last date was in a period of unusual heat and drought over the whole region
from the great plains eastward to the Atlantie. This severe drought existed at New Haven, and therefore the
maximam weight reached was in a ¢ very dry time”, with the specimens inclosed under conditions like those pursued
by seedsmen for the best protection of seeds from undue moisture without actual exclusion from the air.

It must be remembered that the term “dry air”, as ordinarily used, is a relative term, not depending on the
actual amount of moisture in the air, but the amount as related to its temperature. Air as moist as it can be is
sald to be saturated, and the amount of moisture required for saturation inereases rapidly with the temperature. I
may say,in a general way, that it doubles with each rise of 15¢ I\, of temperature; that is, at 90© air will hold about
twice as much moisture as at 75°, nearly four times as much as at 60°, and more than seven times as much as at 450,
Therefore, air moist to saturation at 60, if heated to 759, is then only half saturated, and seems dry; and if further
heated to 80° or 90°, it then seems very dry indeed, although it contains as much water as air saturated at 60°.
Hence, when warm aiv is moist, it contains very much moisture, and dry grains readily extract some from such air.

The accompanying table shows the relative weights of the several samples of grain in the moist air of late
summer and the dry air of a furnace-heated office in winter. The table embraces forty samples in all (nwnbered
for convenience of reference), representing several varieties of each of the grains, and from various parts of the
country. They also represent various grades and qualities. For example, the wheats 1, 2, 3, 10, and 11 are very
plump, and the sample No. 4 is very badly shrunken. Of the corns, No. 17 has grains eleven times as large as those
of No. 12, and various other characters are represented. Twenty-two of the samples are from the lots that were
analyzed, and the numbers are given in the second column of the table under which they oceur in the tables of
chemical composition. Columns 3 and 4 give the variety and place where grown. .

The fifth column gives the year of the crop. It will be seen that all the specimens except two had been dried
over one winter before the experiments began; some of the grains were three years old, and one specimen of corn
four years old. \

The sixth column shows the weight in early autumn of 1880. During the summer all the specimens had gained
in weight, some of them nearly 6 per cent., others less, according to the way they had been kept the previous winter.

The seventh column represents the least weight in the dry air of winter, and all the other weights are calenlated
from this as a standard. They had lost abous 6 per cent. since the previous summer.

The eighth column shows the weight in the late snmmer of 1881, when the specimens had gained from 6.8 to
8.4 per cent. It is somewhat remarkable that all the samples lost and gained so nearly alike when we consider
the variety of the samples, but the uniformly large gain in the moist air of the seaport is very suggestive, and

illustrates how grain dried in one climate may gain in another, or how it may lose and gain in the same clitaate
where thenm'r has access to the whole of the mass.
Al
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The ninth column shows the weight as dried in a desiccator from one hundred to one hundred and thirty days.
The weight would be reduced by a longer exposure to this artificially dried air, for the specimens have continued
to lose so long as the experiment has been going on, very slowly at last; yet the loss does go on, and illustrates
the extreme tenacity with which the grain clings to some moisture. In fact, it continues to hold some, despite
guch drying, as ig shown in the next colmmn. '

The tenth column®shows the ultimate weight when dried in a vacuum at 230°, until there is no further loss in
weight.

gThe experiments of Professor Hilgard, already cited, show the rapidity with which very dry grain absorbs
moisture from an artificially saturated air the first few hours of exposure. I varied the experiment, and several
specimens of wheat, dried in a desiccator for fifty-one days, until they weighed 6 or 7 per cent. less than the lowest
air-dried weight in the tables, were then weighed in a tight metfallic vessel, and then spread out on sheets of
white paper on the sill of an open window, in free access of air, on a warm, muggy day, when the temperature was
77,20 and the wet-bulb 750, and after a few minntes weighed again with the same precautions. One specimen
of the wheat gained 0.19 (about one-fifth) of one per cent. in three minutes, another 0.35 per cent. in six minutes,
another 1.64 in twenty-four minutes, and another 2.02 per cent. in fifty-four minutes. These illustrate strikingly
the amount of absorption that may take place during even rapid handling, and the rapid change that sometimes
occurs in hot, muggy climates. The converse is, of course, true, and based on it are the means of rapidly drying too
moist grains by agitation in air dried by artificial heat.

maBLE XXIV.—LOSS AND GAIN IN WEIGHT OF GRAIN DUE TO SPONTANEOUS LOSS AND GAIN OF MOISTURE.

Vo, ?ﬁgﬁ%’ﬁ% Grain ‘Where grown. Ygggpof So}&%ﬁ%&n F‘g&{f};&. szgf;ﬁﬁfér, X{:ieé( 1:& dx&%ﬁhzbéoc’
number. ' 1880 1881, 1881, desiceator. ok
WHEBAT,
b ¥ [, Little Club, Wintor .- verveveannausmmenncan.s ore] Oregon ccvuuunanns 1877 105, 9 100 168, ¢
White Clab, winter. ....-.- 1877 105.8 100 108. 4
Australisn, winter......... 1877 105.9 100 108.8

.| Badly shranken, winter...... . .| Californiny . vnveu.s 1880 107.8 100 107.7
vesaseaecaanss| Bomewhnt shrunken, winter. P FRPPOY ;[ R 1880 107.4 100 108.2
[ PO Milwankee Club, winter..... | Y 'Weatern " ...... 1877 105. 8 100 108.4
7 57 | Red Winter, No, 2..encvvenns IR IR . (. S 1879 106, L 100 108, 2 4.1 02,5
42 | Rod Winter......cccvimmmincaiaenanennsnmnaans Neow York.. . 1879 106.2 100 1077 93.0 915
Whito Winter ...coceaemiimincacecmercsaararanes [T 1 T . 1879 106.2 100 108, 3 93.8 92,8
Sonora Spring .| Oregon ...\ . 1877 105.8 100 107. 9 04.9 016
.| White Australian, spring....csccevaenuceivnannn. PR 1 S 1877 105, 8 100 108.¢ 045 |enrriereamann
CORN.
1 145 | An 8rowed White pop-corn ..... .»| Connectiout ...... 1876 105.9 100 107.1 95,8 |-vrrronrsuana
18 178 | Pop, Yellow and White mixed... .| New York........ 1879 106.0 ©100 107.2
U 154 | 'Waushakum Massachusetts. ... 1879 106.1 100 107.2 §..
h1 7 PN ‘Wisconsin Dent Conneotlout -..... 1878 105.7 100 107.8
- 1878 106, 8 100 107.8
1879 107.9 100 107.6
OATS,
Potato (very heavy) .... Oregon ...oveeen-. 1877 105, 1 100 106.7
Surprise (very heavy) ....ceeeeee.. PR 1+ SR . 1877 106, 1 100 106.9 |.
Common (88 pounds por bushel) Michigan ......... 1879 105.7 - 100 107.7 |..
Common (34 pounds per bushely. ..cvuu.. Gesemaae Now York..o..... 1879 106, 6 100 107.8
Common Connestiout ...... 1879 105. 4 100 107.1
Common R [ R 1879 106, 6 100 107.8 |.
Common (32 pounds per bushel) New Hampshire.. 1879 105.4 100 107.8
2 fieenenananes OTOZOM. cevenerescacancnvanan armecnaas cewmaae Orogon «.evvevnen. 1877 106.2 100 107.2
% 80 | 4TOWER e - eeevrviarnenrnnsennennsriameenenmnsens New York........ 1870 105,68 100 108.0
27 807 | Zrowed.... [T (. O 1879 105.8 100 107.6
* 803 | 2-xowed... Massnchusetts, ... 1879, 106.7 100 107.8
2 804 | Common.. ...| Now Hampsbire.. 1879 105.6 100 107.7
8 IR S 0 PN .| Comadn .coonennens 1879 06,6 100 107.6
8 822 Comnlon.‘............lf?l.l.. ................ pemeanas Now Hompshire.. -1879 105.9 © 100 108.2 04,6 |vevemvncnsnnnn
2 I COMMON. .. euvverneaereeeransneeneenessnneerss| North Carolina ... 1879 107.9 100 A B
Bleenniinas COMMON. s erisieniermnciirbccrerera s aanan cenelO s 1879 108.2 100 LT 8 |enennieeerfannasennnes -
8 " BBL | SlerHull .. oe. oA e Connostiout «..... 1878 106,1 100 107.8
3 838 | SHVOr HULL .. .evveneniinennmaeecnsancnnsnnsnnnenrar Massachusetts. . .. 1879 106, 0 100 107.8
88 884 | Silver Hull ... . Minnesoto «.eeoun. 1879 105.8 100 107. 6.
7 388 | Silver-pray.... .| New Torke.renn.e 1879 106,3 100 108.2
:g 85 | Silver-gray............. ..| Wow Hampshire. . 1879 108,1 100 107.9
© 882 | Common Gzay ..| Connectiont ...... 1879 106.0 100 107.2
------------- COmMMON . ...ieves ciiiiiiineanisee e e nnennvannne | North Carolina ... 1879 108.5 100 108.0
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