90

for the respective years:

States, or probably elsewhere in the world.
examination of the accompanying maps than by any mere verbal description.

THE CEREALS—INDIAN CORN.

INDIAN CORN.
Of the cereal productions of the country Indian corn stands first in amount, much exceeding the sum of a
the others, the census returns showing the crop of 1879 to have an acreage of 62,363,309 acres, producin
1,754,861,535 bushels ; the acreage being 52.6 per cent. of all the land sown to grain, and the production amonntin
to 35 bushels per head of total population, According to the estinrate of the Agricultural Department, the erop ¢
1879 was 11.5 per cent. greater than that of 1878, and 15.3 per cent. greater than that of 1877.
The amount produced and average per head of total population at the several ceusus enumerations isa
follows: '

TasLe XLVIIL—INDIAN CORN PRODUCTION PER HEAD.

. Boebols
Crop year. Bushela. per Lhead of
population.

L2 DA 1, 754, 861, 535 35,0
1860, e eniinariennnes 760, 044, 549 19.7
BE:1171 FR 838, 702, 7142 2967
592, 071, 104 25.5

877, 681, 875 221

The following is the estimated swrumge and produnetion of corn by the United States Department of Agrieultur

TasLe XLIX.—ESTIMATED ACREAGE AND PRODUCTION OF INDIAN CORN.

Yoar. Aores, Bushels. Yonr, Acres. Bushels.
52,605,001 | 1,537,535,000 | 187d........eeen..] 41, 036, 018 850, 148, 500
53, 085, 450 1, 647, 001, 700 hE. v} DO 30, 197, 148 32, 974, 000
61,685,000 | 1,088,218,750 || 187 .eeieiereenn 85, 526, 830 1, oo , 710, 000
fi0, 369, 113 1, 842, 558, 000 B v 5 34, 001, 187 001, 898, 000
49, 033, 364 1, 283, 827, 500 1870 cuvecnnraane. 38, 640, 977 1, 094, 265, 000
44, 841,874 3, 323, 060, 000

While this cereal is more generally distributed over the country than any other, the place of its pgreatest
produetion is on the fertile prairies and river bottoms of the West and north of the thirty-sixth parallel of latitude,
where all the conditions of its profitable growth exist in better combination than is found elsewhere in the United

The actual distribution of the crop ¢an be better understood by an
The distribution by states, in the

order of their production, with the percentages and other data pertaining thereto, is given in the following table:
) Tanre L.—INDIAN CORN CROP OF 18790 (CENSUS OF 1480).

Per cent. | Cumula- ’ Por cont, | Cumula.’
No. States, Aeres, Bushuola, of totnl | tive per | No. Statos. Acres. Bushels, of total | tive por
. product, | cont, product. | cont,
L TIHNOI8 o 9,019, 381 325, 702, 481 18,56 18, 50 26 | Louwislana...caceviverranenn . 742, 72;3 9, 006, 180 0,36 08, 81
2 TOWh cerinmieananrinnaaann G, 616, 144 275, 024, 247 15,67 84,28 | 27 | Delawaro .. 202, 120 8, 804, 204 0,22 on, 03
3 | Missouri..ouiiiiiiiiinicain, 6, 688, 205 202, 485, 728 11,54 45.77 || 28 | Flovida ... 860, 204 3, 174, 204 0.18 00, 21
4 Tt e e 8,478, 420 115, 482, 800 6. 58 62,85 || 20 | Vermont....eeeeveiuaencanns 55, 249 2,014,271 0,11 00,32
B OO .ceverinieiinnivrenaaenn, 3,281,023 111, 877, 124 G. 38 58.78 | 30 | Dakotth coevivenanrniennnaan 00, 852 2, 000, 804 0,11 00. 43
6 | Kounsns .. 8,417, 817 105, 720, 325 6. 02 64,75 || 81 | California.... 71,781 1, 903, 325 011 . DD.5¢
7 | Kentucky .. A 8,021,176 72, 852, 203 4,15 08 90 || 82 | Connectieut 55, 706 1, 860, 491 0.1 90,05
81 NobPagkf .maues inceanaiancns 1, 630, 660 @5, 450, 185 3.7 72,68 (| 88 | Massachogotts..ouneen.ount. 063, 844 1,707,608 0.10 99,76
LA (T 1Y P 2,904, 878 G2, 704, 420 .58 76.21 || 84 | Now Hampshire .....o.aoae, 86, 612 1, 360, 248 0.08 09.83
10 I’Lnnaylvnnin..‘ ............. 1,873, 270 45, 821, 531 2,61 78.82 {1 U5 | Maine .oooiiiiitiia i ianaa, 80, 007 060, 683 0. 03 99, 88
XL Wiseonsin. cevenacciinneen.. 1, 015, 303 34, 230, 70 108 80,77 || 86 | Now Mexico 41,440 1 043, 780 0,04 09, 92
12 ) Miehigon ..ooovnns . 019, 700 32, 461, 452 185 82,62 1 87 1 Colorado. ..... 29, 001 455, 068 0.03 | 0085
18 { Virginda, .vieeenl... 1,767, 56 29, 106, 661 1.60 84,28 || 38 Rhodo Island . 11, 893 312, 007 0,02 00. 07
14 | TORRE veennrarnr e nnensnnna| 2408, 537 29,006,172 | 10§ 85. 04 |j 80 \ TN ceenceraeneeainnnaeans 12,007 163, 842 0,01 99, 98
16 | North (Jarolmn, ............. 2, 3‘05, 410 28, 010; 839 1.6 87,54 || 40 | OTOEON wevnnenimnnreannn.ns 5, 640 126, 862 0.01 00,59
10 | New Yorlk.. 779, 272 25, 875, 480 L47 80,01 | 41 | Washington .......o.oe. ..., 2,117 30,183
17 { Alabama ... 2, 0055, 920 256,451, 278 1.45 90,46 {} 42} Avieond ciaevicniiiniaan.. 1,818 84,740
18 | Avkansas ... ...oooovund,... | 1,208,810 24,156, 117 1,88 01. 84 || 43 | District of Columbin........ 1,082 20, 750 :
10 | GEOrgih. . o e vnevaen vmerenas 2, 638, 783 23, 202, 018 1.33 03.16 || 44 | TA8RO. e oinisiansaennne., 569 16, 408 0.61 | 100.00
20 | Mississippi...ceoneneneeno.| 1,570, 560 21, 340, 800 122 04,88 1 456 | Wovadn . covieiirirrvenancnn. 487 12,‘891 '
2L | Maryland....oecnenninnnn, 064,028 | 15,968, 533 8.91 1 0520 || 46 | Montana......oeeeeeneonoa. 197 6,040
22 | Minnesotw . ... 438, 787 14,881,741 " 0.85 00 14 |47 | Wyoming ...oevmvensvncreefrmevensanne. etiien erennen
23 | Wost Virgix_xim.:. 565, 785 14, 000, 600 .50 95. 04 Tot ;u —s?,'aca, 800 | 1,754, 501, 555
24 | South Caroling ....c..uao. 1, 803, 404 11, 767, 099 0. 67 97, 61
25 | Now Jersey «vovevnenncacan 344, 556 11,156, 705, 6. 64 08, 25
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DETAILED STATEMENT OF CEREAL PRODUCTION. o1

It will be seen that a comparatively fow states produce the bulk of the crop, the four states of Illinois, Iowa,
Missouri, and Indiana producing upward of 52 per cent.; and & similar concentration of growth has been marked
at cach eensus enumeration, five states each time producing from 48 to 58.7 per cent., and ten states from 73 to 78
per cent, of the total production. While the yield per acre, perhaps, does not increase in the places of greatest
production, nevertheless the capacity for produetion does increase by the continual introdaction of new labor-saving
methods of culture. This iy illustrated by the amounts grown in the states of greatest prodnction in the five
successive decades, representing a period of forty-one years. The states which stood first at the respective periods,
with their production in ronnd millions, were, respectively : erop of 1839, Tennessee, 45,000,000 bushels; 1840, Olio,
59,000,000 bushels; 1859, Illinois, 115,000,000 bushels; 1869, Illinois, 130,000,000 bushels; 1879, Illinois, 328,000,000
bushels. While various causes have conduced to this increased produection in any one state, among which are
increase of population and Detter transportation facilities, yet the amounts grown in these later years could not
have been produced and gathered Ly the farming population with the means and by the metheds emploged in
growing the crop forty years ago. This relative increase of production is mostly on those soils of the West thab
admit of the use of the most ftaproved implements for the caltivation of the crop. The average yield per acre is
about as large in some of the castern states, where the cultivation is more difficult, but a given amount of human
Iabor producing o smaller result, the crop is not grown to so great an extent. Ease of tillage, capability of planting
and gathering large crops with a minimum of hand-labor, along with sufticient fertility of soil to grow fair crops,
characterize all the regions of speeially Iarge production, .

The following tables show the amounts produced by the ten states leading in production at each census
enumeration:

TAapLE LL—INDIAN CORN CROP OF 1839 (CENSUS OI' 1840), .

Amownt of Tercent.of | Cumulat A t of Poroent. of | Comuliv-
No. State. A total pro- | tivepor |[[No. Stato. monnt ob 1 opn 1 pro- | tive per
crup. dustion, cent, orop. Quetion, vent,
DBushels, ! Bushels.
1] Tennesson cvmaee s vnsaensranann e 44, 084, 18% 12 12 6 Noxth Carolinf . -ovvevnriiniiavannnn 23, 803, 763 6 6f
2 | Hentueky . B89, 847,120 11 R T TINOI8 senavseninrmnnrasannssnnecnen 22, 634, 811 [} 1]
8 | Virginia o B, 677,120 0 a2 8 [ AJBAING. ovrvirai i raeeaeaa| 20, 047, 004 g L]
4 | Ohlo..... . 33, 608, 144 9 41 0| Goovgitte.aan. ... 20, 005, 192 [} 72
B | Indiant...cooecenviennonann, 28, 155, 887 7 48 10 | Missouri......... 17, 832, bed i} 7
Tanre LIL—INDIAN CORN CROT OF 1849 (CENSUS OR 1850).
. « | Poreent.of | Cumula- Percent.of | Cumnlp.
No. Stato. Au:;;gnb oF | “total pro- | tivo per || No, State, Amount of \ 5y yvo. | tlve por
. . tduetion, cont. orop. duetion, vnt,
Buahels. ‘ Bushels.
b ) 1) (PN 59, 078, 605 10 10 6 | MIBBOMI L amy e v vanennicaanranaes 806, 214, 537 G 6d
2 | Kontuaky vas 68, 673, 501 10 20 7| Viegindiv eoeociiiin i a5, 254, 810 4} 60
8 | Mlinoia «.covvivennaan,.. veanl 07,040,084 10 30 8§ Goorgin. . cann.un «..| B0, 080, 00D b 65
F S 4 T2 T 52, 064, 363 9 30 9 | Alabawf, cerrasenn. 28,754, 048 1] 70
B 1 TENNCEBEO cvvnes ciaeaacelinrenraneas 52, 270, 223 0 ) 48 || 18 | North Careling 27, 041, 051 5 %
TasLe LIIL—-INDIAN CORN CROP OF 1859 (CLENSUS OF 1850).
| . Percont. of | Cumula. Toreent. off Cumuln.
No. State. A"Z,‘,’.I}’)‘L of | %otal pro- | tlveper ||No. State. Anl‘o,mib of | “total prov | tive por
D duction. cent. rop. duetion, cont.,
Bughela. : Bushels,
D B AL 1 PPN 116, 174,777 14 14 6 | Tonmeasoo 62, 089, 028 6 65
2 ) 1 varenancannn, 78, 543,180 ] 28 T TOWleaus vasaen 42, 410, 680 b a0
-4 (LT T S 72, 892, 157 9 32 8| Virgindn .ocivviimniiananinietaanen, 88, 310, 000 b 45
4 [ IndIanm oo 71,588, 019 9 41 0 Alabama. o cainea i 83, 220, 282 4 1]
IR LED T AT ) (o N 64, 043, 643 B 40 f 10 | Georgia.e.eavreaineiiiiiaaianrnane 30,776, 203 4 B
~Tapre LIV.—INDIAN CORN CROP OI 1869 (CENSUS OF 1870).
' ' ) Perocnt. of | Cumula- Porcent.of [ Cumutla-
No. State. Anl(;\(:xzt of | Teotal proe | tive por | No. Stata, Awmount of 3 %000, | tive por
. duction, cont. crop. duction, cont,
) , Bushels. ‘ ) Tushels.
1| Minols ..ooeoo.o. T 120, 921, 305 17 17 (IR N 13T 1) (o AN 50, 001, 000 7 58
27 I0OWheie et ieninanns weseenl  GB, 035,005 ] 2B kAR NG 4 T T 41, 843, 614 i} 4]
8 | Ohig 67, 601, 144 9 jili} 8 | Ponnsylvonit. oo ovriencianianaann., 34,70%, 000 i3 68
4 .| Missouri. 66, 084, 075 9 14 0 Toxas ........... 20, 554, 528 4 7
b { Indign.c.ooivuiinnnn.o. [ 51, 004, 838 7 51 10 | North (Jnrqllnn. . 18, 464, 215 2

7
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92 - THE OEREALS—INDIAN CORN.

The tables of distribution according to square degrees of latitude and longitude show that the greatest
production is between the fortieth and forty-first parallels, amounting to 354,090,335 bushels, or 20.2 per cent. of
the taotal erop, and 961,636,335 bushels, or 54.8 per cent., between the thirty -mnth and forty- second parallels. The
remaining 45.2 per uent. iaﬂs off on e1the1' side of this belt, for obvious reasons more gradually on the southern
side. ' 3

The table (Table XVI, p. 11) of distribution by topographical divisions shows that the greatest production is
in the “prairie region”, which produces 726,635,825 bushels, or upward of 41 per cent.; and this, with the four
divisions marked as the “Mississippi river belt, north?”, the “southwest eentral”, the ¢ central and the Missouri
river belt”, produce together nearly 1,300,000,000, or upward of 734 per cent.

Considered Dby drainage basing (Table XVII, p. 12), the Mississippi basin produces 82.4 per cent. of the crop,
and the Ohio 22.5 per cent. - '

. © The table of the distribution of the crop according to elevation (Fable XVIII, p. 13) shows that over 54 per
cent, is grown at an elevation of between 500 and 1,000 feet above the level of the sea, and 82 per ceut. between
500 and 1,500 foet, only 4.4 per cent. above that, and only about an eighth of the crop is grown nearer the sea-level
fhan 500 feet.

DISTRIBUTION ACCORDING TO CLIMATE. -

.‘ ‘ The ideal climate for corn is one with a summer four and a half to seven months long, without frost, the middle

: portion hot both day and night, sunny skies, sufficient rains to supply the demands of a rapidly growing awd
luxuriant crop, {alling at such intervals as to best provide sufficient moisture without ever making the soil actually
wet, It is popularly believed that corn grows faster when the nights as well as the days are hot, and when the
ground is as dry as it is possible to be without the leaves curling in the heat of the day.

The tables of distribution by temperature (Tables XIX, XX, and XXI, pp. 14, 15) show that but little eorn
grows in the warmer parts of the United States, considered as to mean annual temperature or as to summer
temperature. Less grows where the annual average is above 75° than where it is below 409, 40.8 per cent. of

. the entire crop grows where the mean annual temperature is between 45° and 509, 75.9 per cent. where it is
between 45° and 559, and 87.3 per cent. where it is between 450 and 60°. As WILh most crops, the curve of
increase and decrease is not alike on Doth sifdes of the temperature of greatest production. Below an annual
temperature of 459 the production falls off very rapidly, wiile above 50 it falls off slowly.

The distribution of the crop according to elimatic conditions depends upon certain peewliavities of climate

rather than on averages of either temperature or rainfall. The mean annual temperature is of mueh less, importance
than is the summer temperwtm‘e, and this, in turn, is less important even than the manner in which this summer
temperature is disiributed. The table of distribution according to the July temperature (Table XX, p. 14) shows
that more than half of the crop, or 54.8 per cent., grows where the mean temperatare of this month is between 760
and 800, and 87.7 per cent., or a little more than seven-eighths of the whole crop, where it is between 700 and 809,
The regions where these July temperatures prevail, and where the proper distribution of rain comes, lie almost
entirely on the Atlantic slope, while corn flourishes under a great range of climate, and, although very sensitive to
! frosts, a tropieal or subtropical climate is not very well suited to its growth. There is, however, a region in
southern California, notably in Los Angeles county, where, with irrigation, large crops of corn are produced, and
j in some places even two crops per year, the mean temperature representing a much more nearly tropical elimate
! than exists in the Gulf states, where the crop does not flourish well.
Tle plant is peculiarly sensitive to frost during the whole period of its growth, late frosts in spring cutting off tho
I young plants and early ones in the fall retarding the ripening orinjuring the quality of the grain; so that exemption
; from frost is absolutely essential. This condition prevents the cultivation of the crop to any very great extent in
regions that would be suited to it were it not for liability to frosts during its period of growth; if not every year, af
* least often enough to render its cultivation precarious. Hence it is the first of our cercals to disappear as an
important crop as we ascend into the mountain regions.

That corn needs abundant moisture is shown by its distribution in reqpect to rainfall (Table XXII, p. 16). Sixty-
three and four-tenths per cent. of the entire crop is grown where the annual rainfall is between 35 and 40 inches, and
86.8 per cent. where it is between 30 and 50 inches. But one-half per cent. is produced where the rainfall is less
than 25 inches, and only two-tenths per cent. where it is less than 20 inches. This, in part, may be due to.other
reasons than the mere absence of moisture in the seil. In regions where the rainfall is slight the air is usnally very
dry during the growing period, and in a dry atmosphere radiation is greater, and, consequently, the days are hotter
and the nights cooler than in a moist climate. Such a condition exists over most of the drier portions of the United
States, and notably over all those portions where the dryness and elevation go together; and this is probably one

eason why so small a proportion of the crop is produced at clevations above 2,000 feet. The cool nights of such
regwns are not favorable to a luxuriant growth of corn, 1o matter how hot and how sunny the days may he. Weo
may have a proper mean temperature and still the crop not flourish.

The distribution of the cropaccording to mean aunual rainfall is, however, of much less interest than distribution

according to the rainfall of the growmg season when an abundant supply is needed. More than 65 per cent. is
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DETAILED STATEMENT OF CEREAL PRODUCTION. 93

wrodaced where the rainfall of spring and summer, the growing season, is between 20 and 25 inches, and 98.7 per
seent. where it is between 15 and 30 inches (Table XXIIT, p. 16), Corn needs the peculiarvity of rain and sunny
weather coming together. The cooler summers, less sunshine, and more wet weather (not more rainfall, however)
-of northern Turope furnish the reason why corn does not flourish so well in climates there with a mean annual
temperature like ours, and with an amount of annual rainfall which seems at first favorable to the erop.

HISTORY OF INDIAN €ORN,

That Indian corn is of American origin is now universally conceded. A fow early writers have, indeed,
maintained that it originated in the Bast, and varions authorities think they have found evidence that such was
the case, but modern investigations have entirely failed to confirm this in any way. On the other hand, every new
«dliscovery bearing on the question only points more strongly to the conclusion that maize was entirely nnknown in
the Old World before the voyage of Columbus. Dr. E. L. Sturtevant, the agricultural writer, and Mr. Pickering, the
.eminent botanist and antiquarian, think there are carlier allusions to its American origin than the date of
Oolumbus. It is believed by these and others that maize is mentioned by the old Ieelandic writers, who are thought
10 have visited the coast of eastern North America as early as 1006,

But, passing by all such conjectural accounts, almost immediately after the discovery of America by Columbus
the history of maize begins with a certainty. Columbus found the natives using bread of maize (mahiz) in the
West Indies (Ferdinand Columbus, p. 28, as cited by Pickering), and it is stated that it was among the gifts he
dhronght baclk from the New World and presented to Queen Isabella.

Pickering says (Chronological History of Plants, page 610), on the authority of ITamboldt, that the cultivation
-of maize was introducedinto Mexico by the Tolteesin 666; that the grain was used in the religious rites of both the
Mexicans and the Peruviansj that sugar was procured by them from if, as also an intoxicating drink called chicha,
and quotes Oviedo and Humboldt ag authority that drunkenness had alveady become frequent under the Aztee
-dynasty.

Numerous explorers have found maize ears in ancient Peruvian tombs, and it is unquestionable that the early
Buropean explorers found it in cultivation in all places suitable to its growth, from Chili, on the south, to Canada,
-on the north. A few of the many early notices may be cited. In The True History of the Conquest of Mexico, by
Captain Bernal Diaz del Custilo, one of the Conquerors, written in the year 1568, trauslated from the original
Spanish by M. Keatinge and published in London in 1800, there are frequent mentions of it.  The author was on
the carliest explorations into Mexico, the first of which was the “Txpedition of Hernandez de Cordova”, which
Tanded oir the Mexican coast early in 1517, was driven out, and, returning to Cuba, reported (page 10) the discovery
-of “a country where the houscs were built of lime and stone, the inhabitants decently clad; that they sowed
maize and possessed gold”. In the year 1518 he went on “Thoe Bxpedition of Juan de Grijalva”, where he speaks
{page 17) of being presented by the natives with “bread of maize”. They traveled inland, and found muaize
everywhere abundant. The famous * Expedition of L. Cortes” started the same year, and wo are told thaf he took
from Cuba “stores of maize and hay” for the horses of hig eavalry. The expedition reachel México in February of
the noxt year (1519) and found two Spaniards there, one of them alveady married and with three children. They
were the last of a crew wreeked on the coast eight years before. This married Jeronimo de Aguilar was doubtless
the first Enropean settler on the contineut of North Awmerica. We are told (page 39) that he lived about four
miles from the coast, and had been employed in “digging in the maize-fields”. Trom that time down to this the
history of the cultivation of Indiau corn in Mexico is reasonably complete.

King Philip sent Hernandez, the noted naturalist, to Mexico to investigate the natural resources of the country,
‘where he remained from 1591 to 1600, and an edition of the natural history of the country was published in Spanish
in the eity of Mexico in 1615. This is now one of the rarest of books, but Hernandez carried back with him
soventeen volumes of drawings and manuscripts, twelve of which were burned in Spain. A Latin edition of what
was left was brought out in Rowme, first in folio, in 1628, and then in quarto, in 1651. The quarto edition (Nowva
Plantarvm, Animalivm et Mineralivm Mexicanorvm Historia, ¢ Francesco Hernandez, * * * * TRome, 1651)
contains pictures of Indian corn on page 242, and a long chapter “ concerning tlaolli, or maize, and concerning tho
drinks and variety of cakes that ave commonly prepared from it?. This probably represents its cultivation and
uso as Hernandez found dt in Mexico previous to 1600. He states that the plant is American; says that even the
barbarons fribes knew it, and wonders that it has not been more largely nsed in southern Burope. He describes
in detail many kinds of cakes that were made from it, and also drinks, both unfermented and fermented. The
figures given of the plant are of ears of about ten-rowed corn, and look as if of good varieties and quality.

Maize has been found inancient Peruvian tombs, and also under similar circumstances in Mexico, New Mexico, and
Arizona. Acosta was in the New World about the middie of the sixteenth century, and wrote muchregarding this
native cereal. A long account from him is transferred to. Purchas, his Pilgrimes, London, 1625, vol. III, page 953,
954, ete. In that account he says it is the great bread-plant in common use in Chili, Peru, Guatemala, New Spain,
etc., and thinks it as good as wheat in strength, bub that it is more heating and coarse, making more blood if eaten
too freely, and causing eruptions. He says there are many varieties, some small and others large; that there are
big ears of 700 grains ;. that they plant it by hand and do not sow it broadeast; that it requires a rich soil; yields
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94 THE CEREALS—INDIAN CORN.

three hundred measures for one sown; that the stalks and leaves are used as fodder; that the grain is better for
horses than barley ; that the Indians boxl the grain and eat it hot; that they also eab it roasted, and he speaks of
how delicions this voasted corn isj; that they grind the grain and make cakes; that they mke it into & variety
of intoxicating drinks, and so on.

" Ramusio, who published a collection of voyages in 1650, 1656, and 1659, also mentions this cereal. Humboldt,
who investigated the matier, tells us that among the Aateos the goddess of agriculture bore the same relation to
maize in their mythology thab Ceres did to wheat in the mythology of the ancient Greeks.

¢ Gronzales Fernandez de Oviedo, who became inspector of mines in the American colonies in 1513, published in
Madrid, in 1535, his Summario, and_began about the same time his greal work, Historia General ¢ Natural de log
Indias Ocvidentales, in which he gives an account of Indian corn, and says that he had seen it cultivated in Spain
as early as 1525,

It is true that in Peru one other grain-plant was sometimes cultivated, quinoa (Ohenopodium quinoa), and it was:
possibly cultivated in Mexico, but not farther north, but all of the early chroniclers of this country speak of maize
as the one great bread-plant of the New World. The name maijze was the Haytian name, and was early adopted by
Ruvopeans., Itwas known as #laolli by the Mexicans, and under numerous names by the other Indians of Aunerica.

The earliest figure of maize with which I am acgunainted is found in the old German botany (De Stirpiom
maxime earvm que in Germania nostra nascontor, ete.), written by Hieronymus Boek (or, as he.wrote it, Tragus,
translating it into Greek, according to the custom of the time). Iewas the first to carefully describe German plants,
and published in 1539 a folio in German ab Strasburg. This edition I have never seen, but I infer that Indian corn
was not deseribed in it. In 1551 he published a new edition in German, with copious illustrations, the Latin
translation of which (cited above), by David Kyber, appeared next year (1552) illustrated with the same cuts. The
drawings for these cuts, dasigned for the edition of 1551, were by David Kandel, a young artist of Strasburg, and
were made under Bock’s supervision, This German edition appeared only thirty-nine years after the first voyage
of Columbus, and while the events of those days were fresh in the publie mind. Maizeis deseribed (page 650 of thiy
Latin edition) with a well-executed eut of the plant at full length, the stalk bearving four ears, It is described
under the name of Ziirkisch-Iforn (Turkish corn), which he says was “no doubt first introduced by merchants into
our land from some rich soil”. He describes the plant in detail, the manner of its growth and the size of the graius;
gays that ¢ when the stalks of this grain are yet green and juicy they even surpass sugar itself in sweetness”;
that the grains are arranged in eight or ten rows on the cobj that they are of various colors, sometimes yellow,
sometimes purple, sometimes variegated, and sometimes white; so all of these varicties must have been then
known in Ifaly. He speaks of the method of using the grain, “This grain, which the Germans call Welsehloru,
that is, Italian (for so they are accustomed to call all things which are foreign and hitherto unknown to our part of
the world), may, of course, be rightly called Tipha Magna; but because we have no anthority for this name from
the writings of the ancients we will call it in the mean time Asmhw corn, sinee, indeed, in Asin they say the corn
grows as large as to be equal in size to the stones of the olive,” and so on. On this inference he thinks it came from
Asia.  This was takeun by later writers as history, and the belief of the oriental origin of maize probably originated
with this assumption by the author of this book. FHe probably mistook the allusions of Theoplrastus to durra for
this grain, and in the popular mind much confusion then existed as to the difference between the East and the West
Indies. The name Turkish corn is still used in Germany, but is of no significance, because the name ¢ Turkish™
was given to anything and everything that was foreign or outlandish; the American fowl was called the turkey.
In varjous parts of Kurope maize was early known, and is still known, under a variety of names derived from
localities. De Candolle (Gédograplie Botanique Raisonnde, page 944) gives a curiouns list of the names nnder which
maize is known in various parts of Europe, as Blé de Rome (Roman wheat) in Loraine and Vosges, Bl¢ de Sicile

“(Sicilian wheat) in Tuscany, while in Sicily itself it is called Indian wheat, in the Pyrenees Spanish wheat, and in

Provence Barbary wheat and Guinea wheat, The Turks call it Bgyptian wheat, and the Bgyptians the dorrha of
Byria; and therefore he places no more importance to the name Turkish wheat, as indicating origin, than he does to
Carolina rice or Irish potatoes. Another writer, Heynius (Opuse. Acad., I, page 344, Gottingen, 1785), and some
later anthorities, think the name Turkish, as applied to this grain, was derived from the tassel, which resembled the
plume worn by the Turks on their hats, and that the silk resembled their beard, and so on. Those curious on this
part of the subjeet may consult De Candolle, as cited before; and there is a considerable fiterature further noticed
by Dr. E. Louis Sturtevant in a paper on corn, published in the thirty-eighth annual report of the New York
State Agrienltural Society. In Gerarde’s Herbal (The Herball; or, Generale Historie of Plantes), published in
London, edition of 1597, page 74, there is u long description of corn, also under the name of ¢ Turkie-corne”, with
numerous illustrations, Some copies of the work had the figures colored by hand, and they repregent the corn of
various colors—red, yellow, white, and spotted purple and white, as now, He speaks of this corn as being first
brought into Spain from Asia, in the Turkish dominions, and also from America. He has a poor opinion, however,
of the value of the grain, and closes his deseription, “and it is of hard and euil digestion, a more conuenient foode
for swine than for men.” '

All of the early Turopean colonists to eastern North America found it in cultivation in nearly all places:

adapted to it. In Young’s Chronicles of the Pilgrim Fathers (Boston, 1844), which is a publication of the Chronicles
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DETAILED STATEMENT OF CEREAL PRODUCTION. 95
of the Plymouth Colony, written at the time, there are frequent allusions to it and to its cultivation by the Indians
along the coast of Massachusetts. Before the Pilgrims landed for settlement, in exploring the coast they came upon
cornfields and a magazine of corn stored, ¢ which we digged up, * * * and found a great fine new basket full
of very fair corn of thiy year, some six and thirty goodly ears of corn, some yellow and some red, and othors
mixed with blue, which was a very goodly sight” (page 133). Indeed, all of the records of the early colonists speak
of it, and often, too, as their main dependence, although they preferred English corn (wheat), and gave their chief
efforts toward cultivating it.

Governor Bradford’s History of the Plimouth Plantation (Coll. Mass. Hist. Soc., 4th ser., II1, 100), in an account
of the agricultural work of the Plymouth colonists, says that on the first spring, in April, 1621, as many as were
able “Degan to plant ther corne, in which servise Squanto (an Indian) stood them in great stead, showing them
both ye manner how to set it and after how to dress and tend it”. This Indian told them how to manure the crop
with fish, without which it would come to nothing., Other accounts show similar facts in other settlements.
Indian corn was the reliance of the early settlers, the European grains often failing them from their lack of
experience with the soils and climate of the country.

In all, or nearly all of the colonies, from Massachusetts to the Carolinas, there were frequent 111:Wb passed
regarding traffic with the Indians in corn. Embargoes were sometimes laid on its being carried out of the country,
ancl in some of the colonies taxes might Lo paid in corn. In Connecticut there were several enactments fixing
the price per bushel of this cerenl in paying taxes. .

I have spoken of the assumed oriental origin of Indian corn, particularly the story originating with Bock. It
has also been frequently stated that corn was mentioned in certain Chinese works before the discovery of America
by Columbus. Dr. E. Bretschneider, physician of the Russian legation at Pekin, published at Foochow, in 1870, a
pampllet on the Study and Value of Chinese Botawical Works, with Notes on the History of Plants and Geoaraphwal
Botany from Chinese Sources. e had made an especial study of this subject, and says that “‘the Chinese
Imowledge of plants is as old as their medicine and their agricnlture, and dates from remote antiquity. The art
of healing in China is in nearly the same state in which it was forty-six centuries ago”. Beginning with their
earliest literature relating to plants, and particularly to those used in medicine or cultivated for use, ho has
made an interesting investigation. He says that the Chinese authors agree in stating that eotton was 111Lr()¢luce(1
into China about the ninth or tenth century from the soath, and “in the same manner it can Dbe proved from
Chinese sources that maize and tobacco are not indigenous in China”?, and he brings to bear much learning to
Mustrate this, with the names under which maize is now known in t].mt country. It is widely cultivated, and
bears in each province a different name. ¢ The names used seem to prove that maize, after having been bmught
into Teurope, spread over Asia from the west to the east.” I infer from his investigation that it was extensively
grown there before it was cultivated much in Tarope.

1t is a curious fact that this grain, after extending to the Old World immediately after the discovery of America,
appears to have been disseminated throughout Europe a8 a curiosity, and not (excepting in Portugal and Spmn)
to bave become an important plant for cultivation before the present century, whereas it spredd rapid]y thronglout
Africa and entirely across Asia to China. It is found at the present tine in the Bast Indies among savage people,
who have no history or tradition of how or when it was brought there. It appears to have been adopted by the
barbarous nations of the Old World more rapidly than by the more enlightened countries of Turope. Probably
this is due to the fact that it was pecaliarly well adapted to the agriculture of a semi-barbarous people. Susceptible
of hand cultivation, it may be planted singly and in hills, rather than in fields, The large size of its ears make
its management by hand easy, and it i3 susceptible of earlier and more varied use for humaun food than any of the
other cereals. Boiled and roasted in ils green state it constituted an important part of the food of the American
Indians, and we find that the savages ot Africa and of the Bast Indian drehipelago use it in precisely the same
way to-day. Sown, the stalks ave sweet enough to be used for sugar. Bock mentions that in tho botanical work
alveady cited. Pickering cites Oviedo, and also Humboldt (IV, p. 9), as saying that the Aztecs prepared sugar
from cornj and in 4 Voyage to California, by M, Chappe &’ Auteroche, in 1768, published in Londou in 1779, he
speaks of the same thing, He visited the western coast of America to observe the transit of Venus, and, ‘crossing
the continent in that year, he speaks frequently of the growth of Indian corn. Page 81 ho says:

The plants of maize thabt bear no seed, and these are numerous here, are always extromely sweet, Thoy are brought to marlet ab
Moxico, and the children are as fond of them as they ave of sugar-canes, and, indeed, they call themn canes. I have prossed sowme of theso
plants and boiled up the juice, and it actually yielded renl sugar, In Mexico, when they have sowed the maize, they let it grow without
any culture, and them it turns to canes an bears no finit at all.

The sweetness of the stalks of sowed corn has been noticed by frequent early writers, and it was sown for fodder
by the colonists quite early in our history.

-The Colonial Records of Connecticut (vol. VI, 1717 to 1725, p. 25) make mention of & petition of one Edward
Hinman, made in October, 1717, “praying liberty and commission to make molagses of Indian corn-stalks in the
county of Fairfield,” and the assembly granted him the monopoly for ten years, ¢ always provided that the said
Hinman make as good molasses and as cheap as comes ﬁom the West Indies.”
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Sirup, or “molasses”, seems to have been made at numerous times and places from the stalks, but never to
have amounted to much The present manufacture of “corn sugar”, or ‘glucose”, from the grain is a modern
chemical process.

As belore stated, the Indians taught the white settlers to grow this crop, and from the first it became the most
_ important cereal everywhere along the coast, and, all in all, it has probably remained so. Numerous travelers, even
after the Revolutionary War, speak of it as an absolute necessity in the growing of live-stock in this country, and
to the present day it has continued to be our most important cereal. It is especially suited o our climate and
soil, and produces a larger product of grain or of forage, if that be the object, than any other cereal, It also
produces a larger amount of fattening material for either swine or cattle, and is the cheapest source of starcl
glucose, and similar products. It exists in a vast number of varieties, and the certainty of the crop is remarkablo,
as it has fewer disenses, fewer insect enemies, and is liable to fewer mishaps than any other grain crop. Its parts
being large, its enemies are also large, and thus they are the more easily seen. These, with other considerations,
tend to make the crop the most prominent one in our American agriculture, taking the place of several coarse crops
of the Old World. We do not cultivate to any great extent t;urmps, nor sainfoin, nor spurry, nor rape, nor kohl,
nor mangolds, nor swedes, nor several other crops very common in Europe, simply because Indian corn is so
much bettu' in our climate for forage and feeding. v

NATURAL HISTORY OF INDIAN CORN.

Indian corn is the Zea Mays of botanists, and, unlike all our other cereals, has the stamens and pistils borna in
separate flowers. The stamens (or male flowers) are very numerous, borne in a terminal panicle (ealled, in popular
langunage, the ¢ tassel?), each spikelet bearing two flowers. The pistils (or female flowers) are borne on an axillary
spike, which develops into the ear, inclosed in a leaty sheath (the husks), from which the long, slender pistils (the
“gillk?) protrude. Sometimes a few pistillate flowers appear with the staminate in the tassel, whick develop into nalked
grains, or more often they form & sort of terminal ear, particularly on the suckers. More ravely a few staminatoe
flowers oceur on or near the upper end of the pistillate spikes.

" The disposition of the flowers affords peculiar facilities for varieties to mix in the ear,

The normal ears are produced at the nodes, or joints, growing from the fifth to the twelfth node from the grouad.
On the young stalle there are usnally five or more rudimentary ears, the upper one being the one that develops if
the stalk produces but one ear. The next lower develops if two ears are produced, the next lower if three ears, and
s0 on, Some varicties bear habitually but a single ear, others two or more, thiy difference in prolificacy DLeing a
hereditary character that may be inereased or diminished by proper selection. The Dent varieties usnally bear
their ears higher, and the stalls are less liable to branch below. The Flint varieties produce their ears nearer the
ground, usually have fewer per stalk, and the plants are more Hable to branch at the very base, throwing out
suckers, which often prodnce terminal ears of abnormal development, which sometimes are naked, that is, without
husk, sometimes . only four-rowed, sometimes branched, and sometimes imperfect in some other way. They are
usually not well-formed ears,

Like most of the cultivated cereals, there is no wild progenitor known. All our knowledge of tho species is
derived from eultivated varieties, all of which doubtless constitute but a single species, although a few botanists
have been inclined to divide the varieties into two—all of the ordinary varieties of corn belonging to one species,
the other being that known as Rocky Mountain corn, each grain of which is enveloped in a separate husk. It is
now known, however, that by cultivation this character is soon lost, and it seems most probable that all of the
varieties of Indian corn have been derived through cultivation from some one ancestral species.

The species had already been so long in cultivation by the aborigines of this country when it first came to bo
known to BEuropeans that all of the principal varieties which we now know were already in existence, unless it be
sweet corn, which Dr. Sturtevant thinks has originated at a comparatively late period; at least he finds no early
references to it. Mexico seems to me to be more probably the original home of the species, but as yet no plant has
been found growing wild there from which we may believe that corn has been derived, unless, indeed, it be the
following: A German botanist, Herr Roezl, who spent some sixteen years in Mexico and botanized there somewhat
extensively, informs me that he found in the state of Guerrero a Zes which he thinks specifically distinct from
Indian corn and undescribed. The ears were very small, the grains were in two rows (‘‘truly distichous?), the whole
ear (but not each separate grain) was covered with a husk, and the grains were precisely like some of the varieties
of maize, only smaller and harder. If this statement be true, and it was very positively made, it is the only wild
Zea 1 know of, and the only wild plant known that we may consider as a possible progenitor of cultivated maize.

Of all our grains maize is the most variable in character; is cultivated under the most different conditions; is
applied to the most varied uses; is cultivated over the widest geographical range (unless possibly barley), and is
applicable to the most dissimilar conditions of agriculture. Although attaining its greatest production in a
temperate climate and in a region of cold winters, it is nevertheless essentially a tropical plant, in that it requires
a hot summer to matnre it; yet it will grow far north and in a eold climate, so far ag annual temperature is concerned,

provided we have the one conditiou of a hot summer, including hot uights, with sufficient moisture and bright
Jt;11113111114£>7.6
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VARIETIES OF INDIAN CORN.

The varieties are practically numberless, even more numerous than those of wheat. Various collections
nunber a hundred or more; that of Dr. Sturtevant more than three hundred. The varieties differ from each other
vastly more than do those of any other one species of cereal, and this variation is greater in every dirvection.
There are no winter varieties of corn, as there are of wheat, barley, oats, and rye, and none of them can bear
frost; but in other respects it is the most variable of coreals. In time required for maturity some varicties require
gix or seven months, others only as many weeks. In height, the ordinary field varieties range from 6 to 12 feet;
but there arve several garden varieties of less than 3 feet. There is one that is ordinarily but 20 to 26 inches high,
and I have seen perfect specimens, of normal growth, maturing and producing perfect and well-formed cars, that
were but 18 inches high. On the other hand, corn was shown at the Centennial exhibition reputed to Le 17 feet
high. In California Cuzco corn is cited in the local agrieultural press at over 19 feet high, Mr. C. L. Flint speaks
of n stalk of corn in castern Tennessee 22 feet high; travelers tell still larger stories, Morelet tells of corn in
Central Aumerica from 21 to 24 feet high, and John J. Thomas tells of it in the West Indies 30 feet high, DBut
without considering these greater specimens, varieties are in cultivation in the United States which habitually
range from 3 to 16 feet, and in size of ears from 2 to 13 inches; in extreme cases, from 14 to 16 inches in length.
The number of rows on the ear varies from six (even four rows on the terminal ears) to thirty-six, forty and even
more rows having been reported, but I have never seen over thirty-six. In shape the ears vary from cylindrical
to conical, and even to almost globular. The grains also differ in shape, Some ave long and sharp, like rice-corn;
some long aud not so pointed, like horse-teeth; some nearly globular, others fiat; some with a dent in the end, and
s0 on through every variety of shape. In color the varieties range through white, yellow, lemon, red, pink, orange,
amber, 1)urple, striped, spotted, and combinations of all these, In texture they vary from thom that are firm and
flinty and pop when roasted, like the pop-corns and flint corns, to those that are soft and starclhy, like the Tuoscarors
Some are smooth and shining, as with the flints; others rough and wrinkled, as with the sweet corns,  They (hﬂesr
also in chemical composition and in respect to the number of kernels on the ear, from a very small number to
more than 1,400 having been reported. They vary enormously in the size of the grains, the variety of Cuzco corn
(No. 17 in Table XXIV, p. 31) having only 330 graing per pound, while the variety of pop-corn (No. 12 of the same
tables and No. 145 of the analysis tables) has upward of 3,600 kernels per pound, the one averaging more than
eleven times ag heavy as the other.

This mavvelous variety of chargeters illustrate the plastic nature of the species and its wonderful eapacity of
adaptation to different conditions of cultivation, soil, and climate, new varicties being easily formed, or old ones
changed to meet new conditions. Because of this, the grain is adapted to more varied conditions of agriculture
(particularly as regards methods of cultivation) than any other cereal. At the one extreme no other cereal is so
well adapted to the wants of a savage or harbarous people, practicing the rudest arts of eultivation; at the other
-extreme no other grain is produced in such enormous quantities as this is in our western states. The fact has
already Deen alluded to that this grain spread in cultivation faster among savage peoples than among the
enlightened people of the Old World.

In answer to schedule question 77, ¢ What varieties of corn are most cultivated#” there was practically no
exaet information elicited. Nearly one hundred names were returned as belonging to the varieties cultivated,
more than eighty of which were returned not more than three or four times, while of the remainder the vast
majority represented an indefinite class of varieties rather than of varieties themselves, Thus, simply ¢ Dent” corn
is followed by various kinds of Dent, as ¢ Ohio Dent?, “Michigan Dent,” +White Dent,” ** Yellow Dent,” ¢ Golden
Dent,” ¢ Iarly Dent,” and in a similar way each of the general terms flint, white, and yellow are returned with
some simple adjective attached, as “Yellow?”, “Eight-rowed Yellow,” “Large Yellow,” ¢ Small Yellow,” “Larly
Yellow,” ¢ Jersey Yellow,” “ Maryland Yellow,” “Yellow Flint,” ete,

It must not Le inferred from this that the varieties in cultivation are not well defined and cannot be
characterized. I merely mean that in the regions of largest cultivation the nomenclature ig very indefinite. Many
varietics thus indefinitely returned, as “Common Eight-rowed Yellow?”, “White Dent,” ete., probably are well-
characterized and well-defined varieties in the places whence the answers are returned. In thoe older states some
field varieties, such as “King Philip”, ¢ Dutton,” ete., are well known and well characterized, but, curiously enough,
few such were returned in the answers to the special schedule questions from the greatest corn-producing states,

There are a large number of what might be called fancy varieties that are well characterized, and some of them
highly specialized. To these belong the numerous pop-corns, the rice-corns, the various kinds of Tuscarora and
gweet corns, and some of the highly-colored corns, Sometimes these are cultivated for fancy, but more often in
small quantities for some minor use, as we see in the case of the pop-corns. Some of the garden varieties used for
“green corn” are greatly improved and highly specialized, and considerable quantities are thus cultivated,
particularly in market gardens, the names of which would not be returned as varieties in field cultivation.

Taken all in all, I think it highly probable that as many as 150 or 200 varieties of corn are cultivated for use
in the United Smtes, which, if their history could be traced, would be recognized as being as well defined as
cultivated varieties usually are, the differences between the extreme forms, as earlier noticed, being much wider
than between the varieties of any other cereal.

§
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. CULTIVATION OF INDIAN CORN.

Regarding the depth at which the ground is actually plowed for corn, in answer to schedule quest,.im\ 78,
« How deep is the soil usually plowed for corn?” the great majority of the answers in the states producing the
most of the crop were from G to 8 inches, some as low as 5, and o very fow as high as 9, More, however, were
below 5 than above 8, the former generally being from those states of thinner soils cast of 1’11.(5 praivie region,
Throughout the southern states the answer is frequently returned thas plowing is as shallow as 3 inches.

Tt is universally admitted that corn requives a deep, mellow soil for the best results; but in stnl,t.o‘s of gravelly
or loamy soils, where the yield is rarely high but is rather certain, and where corn follows uh)\'er,vll;,xs the eustom
with many excellent farmers, in planting on such sod, to plow shallow, not more than 3, 34, or 4 inehes deep, bub
in the-after cultivation to plow the corn in summer very deep. This is au old custom with some faymors of
Pennsylvania, New Jersey, and eastern New York, dating back to the days when plowing was necessarily shallow
because of the poor quality of the plows. It is certain thut on some soils, and in the experience of numbers of
eminently successful farmers, this method is good, particnlarly on hilly lIands, but I have never heard it advocated
for the deep prairie soils of the West, nor for rich bottom lands even in the states named.

In answer to sehedule question 79, ¢ What preparation of the soil other than plowing is usnally practiced $? it
appears that throughout New England, the middle states, and everywhere cast of the mountains the common
practice is to harrow the soil until the ground is in sufficiently good order for planting, but West, particularly on
the prairie soils, it is very common after harrowing to roll it before planting, and sometimes other implements
are used for further smoothing. Rolling on the most of the prairie soils not only leaves the ground in hetter shapoe
to the eye, but the increased firmness i3 an advantage.

Tertilizers ave more universally applied to corn than to any other cereal in this country. The most of the erop
in New England and in the middle states receives some fertilizer. On the greatmajority of the farms it receives the
most of the barn-yard manure, and commercial fortilizers are also employed to a lurge extent. It is probable that
in New England and the middle states at least 80 per cent. of the crop is specially manured. Passing south in
the Atlantic states the proportion of the manured:land diminishes. Not half of the corn ground of Virginia receives
any manuring other than that dropped on it by the animals, and this is probably true of the states farther south,
although more of the land is manured in Georgia than in the neighboring states. In Ohio perhaps one-third of the
crop, as a whole, is manured; in some portions of the state one-half or even more, the most of this being simply
barp-yard manure produced on the farm, Passing westward, the proportion of the crop that receives any manure
grows less, until in the newest states, Kansas and Nebrasks, scarcely any of the corn receives any manuring
whatever. In Tennessee and Kentucky 10 pelr cent. or less, judging from the answers, receive no manuring
other than that dropped by the animals themselves on the fields.

Pranrting.—In the states of largest production, particularly from Ohio westward, much of the planting is done
by machine; east and south, by far the most of it by hand. Where planted by hand, from two to three acres per
day per man is usually considered good work, althongh frequent answers go higher, and also go lower, particalarly
in the rougher states, where one man drops the corn and a second covers it. BEverywherce in the eastern states it is
cugtomary, when planting by hand, to cover with the hoe, but other methods of covering are frequently resorted to
in the mellow soils of the West. In the greater corn-producing states of the West a man, with horse and machine,
plants from three to eight acres per day, the majority of answers ranging to ouly about twice the amount per man
that is planted by hand.

Whether the hills are planted in rows hoth ways or hut one way, custom varies exceedingly in different places,
and it varies by regions more than by farms. In one neighborhood nearly every one will plant in rows both ways;
in another neighborhood nearly every one will plant in rows but one way. The difference in methods is somotimes
dificult to be accounted for on any plansible reason, it often appearing to be due merely to local usage. Weo may
say that, as a whole, in the eastern and middle states by far the most of the corn is planted in hills in rows both
ways, thus adwmitting of horse cultivation. This also is the general rule in the West. Probably three-fourths or
more of the corn in the United States is grown in that way, but over large areas, particularly where the land is
susceptible of very easy tillage, and where the crop is not affected by certain kinds of weeds, a considerable quantity
is planted in rows hut one way.

In answer to question 89, ‘What proportion of the seed-corn is selected in the ear by hand, and what has no
especial preparation ?” we find'that throughout most of the states seed-corn is so selected. Tt is to be remembered,
however, that these special schedules went more especially into the hands of the better 'furmers; yet in cach of

.1.311& greater corn-growing states this is believed to be almost the universal practice, mimerous answers being that
?1 was all so selected. Usually the seed is planted dry, without other preparation; occasionally it is soaked merely
1 water t9 hasten germination; and more rarely some preparation is applied to prevent ravages by birds or insects.

The time of planting varies with the locality. It must be deferred, however, until after danger from frost has
ceasgd. pr. Sturtevant, a writer and experimenter on corn in Massachusetts, plants when the soil at the depth of
one inch is warmed to the temperature of 50 F. The most common rule observed is that derived from the Indians
on the settlement of New England and the middle states, to “plant corn when the leaves of the white oak are as

big as a f%mrrel’s foot”, or, as another saying states it, ¢“as big as a squirrel’s foot or a mouse’s ear.”

’
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CHANGE OF SBLD.—-It hdb beon a common experience w1t,h corn that a change of secd is less often attended
aith an increase of crop than is the case with the other cereals. A number of cases having been brought to my
attention where seed carried from east of the Appalachian mountaing to some place west of them did not succeed
as well as other seed carried in the opposite direction, special inquiries were directeid in question 91 to see if this
held as o general rule, or only represented exceptional eases, which merely happened to be so marked as to attract
notice. It has been found in numerous instances that corn of some excellent variety carried from New Ingland or
eastern New York to the more fertile West was inclined to run to stalks, the quality of the grain and the yield
being inferior.  On the other hand, it is a very common practice, and attended with good resnlts, to bring seed-corn
from the VWest for planting in New York and New England. To the end of ascertaining what was the common
experience question 91 was directed : * When seed is bronght from another locality, is it less liable to succeed if
brought {rom one direction, as from the East, for instance, than if brought from another direction? A large .
proportion of the answers to this question have been that it does make a difference. While the most common
answer is, “Native seed the best,” it was very often answered * Iastern seed least”. As might be expected, theroe
was a great variety of answers. Asa whole, however, and particularly in tho greater corn-growing districts, if any

" preference was expressed, it was for carrying seed eastward rather than westward, This is a curious question, and

probably has something in it. Qertain garden plants, particularly gardeners’ “vines” (cucnmbers, squashes, and
the like), are popularly reputed to flourish Dbest when the seed is carried westward, but the varieties thus carried
do not retain their excellence.

SUMMER cULTURE—To question 94, whether both plow and cultivator are used, the common answer was that
both are used, and that there were three or four plowings or treatments with the cultlmtor or horse-hoe, sometimes
as muceh as six or eight, and scarcely any less than two, and more answered “four and over” than did “two or
less”. In answer to question 93, it is found to be a common practiee, where the plow is used, to plow deep. It hag
been abundantly demonstrated r,lmt frequent and deep tillage during the growth of corn not only enables it to
withstand dmunht DLetter, but is especially eonducive to o geod crop,  This hag long been observed, and some of the
most eminent cultivators attribute this as much to the pruning of the roots as to the mere mellowing of the soil, It
seems probable that both causes ave involved, The well-known experiments of Dr, Sturtevant on the root-pruning
of corn and the increase of the crop arve especially instructive in this conneetion, Where corn is plowed more than
once in the greater corn-growing states it is common to plow the first time not more than 3 inches deep, and 1110
second fimoe from 4 to 8 inches.

Regarding the tillage of corn during the summer custom varies. The plow, the eultivator, the horse-hoo, the
small harrow, and numerous tools are used, some preferring what is called level culture, in which the hills are
not much raised, others preferring that the corn be hilled up; indeed, this custom, originally derived from the
Indians, ig still the most common one. But however varied the details, the value of deep tillage to guard against
drought is universally recognized.

In answer to question 95, ¢ What pro‘povuon of the crop is not hoed at all, what proportion is hoed but once,
and what proportion more than once?” we may say that in New England it is practically all hoed ; perhaps not b
per cent. but receives at least one hand-hoeing, and the most of it is hoed twice. Passing southward, in the Atlantie
states hoeing becomes less and less general; it is less frequent in Pennsylvania and New Jersey than in New
Eungland, and still less farther south.

The same is troe passing westward from New I}ugland In New York the most of the crop is hocd once, somo
of it twice, and only a very small proportion not at all, In Ohioa little is hoed twice, but over considerable districts
the most of it is hoed once; in other districts a little of it is hoed once, but the most of it not at all, the practice
«dependiny upon the character of the soil and the prevailing weeds. Passing still farther West, hand-tillage decreases,
until in the greater corn-producing districts west of Ohio there is no hand-hoeing at all, unless required because of
weeds, Over the most of the prairie regions, where the weeds are not particularly troublesome, there is no hoeing,
and the exemption from weeds is, in & measure, related to the newness of the country. The most troublesome weeds
are usually imported ones, and their introduction in any new region may be long deferred.  Some of the species
are troublesome because of the pertinacity with which they resist destruetion, and their spread in any district
is usually gradual. Once in, and once troublesome, they arve never again entively exterminated, but they remain in
spite of a]l war waged against them, and the extent of the damage they cause is inversely as is the care taken for
‘their snppression.” Henee, in many districts‘where one or more species are specially troublesome, hand- lhoeing, ot
first nunecessary, ultimately becomes an absolute necessity.

Regarding the kinds of weeds, there is so much confusion in the use of names, and the weeds themselves vary so
greatly in different localities, that no rule can be given. In one place it is this, and in another place it is that, which
is most troublesome, each region having its pet nuisance in this respect.

. In regard to the height when mature, over the greater corn regions that most often mentioned is 7 to 9 feet,
but in particular cases it is more, some answers from Kansas and the western states going as high as 12 to 14 feet,
and 9 to 14 in. Kansas, Kentucky, Tennessee, Missouri, and other states. The tallest corn reported in fleld crop

1q from San Diego county and Los Angeles county, California, where it is said to be from 10 to 18 feet in 11731ght
, 4
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In answer to question 98, ¢ What proportion of coxn is topped, that is, the stallkk cut above the ears, before it is.
ripe 7 we may say that in the principal corn-growing states scarcely any of it is so treated, particularly in the West.
This custom, formerly very common, has fallen almost entirely into disuse, even in those states where once it was
the usual practice.

HARVESTING.~Regarding harvesting a variety of methods prevail. In some places the corn is ent up, placed in
donical shocks or stooks to cure, and husked afterward; in others it is allowed to stand until fully ripe and husked
on the hills; and sometimes it is not husked at all, but live-stock (particularly swine) is turned in and allowed to
harvest the crop for themselves. The first method of cutting up before husking is almost universal thronghout New
England and the middle states, and to a very great extent in all of the corn-growing states, but more particnlarly
north. In Ohio, in Michigan, in Minnesota, and the more northern range, it generally does not cure well unless so-
treated. TFurthermore, more use can be made of the stalks. In southern Illinois, Kentucky, Tennessee, Georgia,
and that belt of states, a large proportion, if husked at all, is husked on the hill, and the stalks, or stover, allowed
to stand. The third method is so wasteful that, while it is easiest, it is falling mto disuse more and more ca(,h year.
Still; there are considerable quantities of corn, particularly in the states south of the Ohio river, that are not husked,
but cattle or swine are turned into the standing grain to fatten.

When corn is husked from the stout or from the hill 30 bushels is a good dag’s work, all the way from 20 to 60
bushels being noted, the larger day’s work occurring, of course, in those regions where very large-cared varicties are
commonly grown. As yet no satisfactory process for husking by machine has been devised. Numerous machines
and appliances have been devised, but, so far as we can see from answers to the schedules, their use is foo limited
to amount to anything. Va,rlouq applunoeq, like special mittens or claws to tear the lhusks apart more easily,
are used, but except these we may say that husking-machines are not used at all. There was not a single
answer received of the whole number showing the satisfactory use of any form of husking-machine. The necarest
that would come was the occasional answer, “used very little,” er “used very little, but not liked”. A truly
satisfactory husking-machine is as yet a desideratum.

Corn is easily and rapidly shelled. There are numerous shellers devised, from the cheap and simple hand-
machines to large ones driven by hovse- or steam-power, which shell and clean with great rapidity. The Patent
Office shows that 369 patents have been issuned for corn-shellers and their improvements.

PRODUCTION OF INDIAN CORN IN THE DIFFERENT REGIONS.

Corn is by far the most important cereal grown in New England. Although in bushels the amount iy less
than that of oats, the aggregate being for the six New England states about 7,000,000 busbels, the average yield
per acre in these states is larger than in several of the more important corn-growing states of the West, and
despite western competition its cultivation is maintained. While the amount grown in New England is insignificant
compared with the enormous amount grown farther West, it is nevertheless an important item in New England
agriculture, becanse of the importance of the crop both as a grain erop and as a forage crop. The stover (the
corn-stalks and hnsks left after husking) is closely consumed by the.cattle during the winter, and large quantities
are grown for soiling and for corn-fodder. The varieties usually grown are Flint, which are smaller and earlier than
the western. It is planted closer and mueh more carefully tended, nearly the whole of it being subjected to
more or less hand cultivation during its growth. Some of it is hoed but once, but most of it twice. Iixcept
that it is more generally manured and has more care, there is little else to mark its culture in this seetiou ns
different from that of the more important corn-producing regions,

In the middle states also the Flint varieties are mostly cultivated, and the yield per acre is, as a whole, large,
The crop is, for obvious reasons, of more importance in these states than in New TEngland, although the aggrogate
amount is small compared with that of the regions farther West, and the refuse stalks play a more importaut part
for winter forage than they do West. ‘

Both in New Bngland and in the middle states a large amount of corn is grown for use as green or boiling
corn, Much of it being grown in market gardens, and under special cultivation for local markets, the aggregate
must amount to millions of bushels. There are also very extensive canning establishments in these sections of the
country, where this material is canned in enormous guantities.

The great corn region of the country, par excellence, is in the Mississippi babln, especially that portion lying
between Ohio and the plains and north of Tennessee. Six states here produce over 100,000,000 bushels each, and
the yield averages above 85 bushels per acre, while the average yield of the rest of the country falls below 25
bushels. Over most of this region the climate is peculiarly adapted to the crop, and the soil is of great fertility
and of easy tillage—the latter quality being a most important factor. The average yield is but little, if any, greater
in ordinary years than in some of the middle and eastern states, but the ease of tillage is an immense advantage.

Over the most of this region the ground is generally plowed from 5 to 9 inches deep. A vastly larger
proportion of the crop is sown by machine than in the other parts of the country, and the after cultivation is
almost entirely by animal power, the most of it receiving no hoeing further than is necessary for the destruction of
weeds. 489\761‘ the whole of thir vegion the different varieties of Dent corn are more commonly cqltivuted. all of




DETAILED STATEMENT OF CEREAL PRODUCTION. 101

which grow taller and higher, producing more ears per stalk than the Tlint varieties, and consequently the rows are
usually planted farther apart, the distance being usually 34 to 4 feet apart, 33 feet being the most commonly
reported distance, but occasionally it as much as 4§ feet.

The growing of corn in California presents several features quite unlike that in the other states. The most of
the corn raised in this state is in the southern part, where it grows to enormous size, and where, under certain
eircumstances, two crops per year are sometimes produced. In most places it is grown by irrigation, but in a
portion of T.os Angeles county, particularly in the region known as the ¢ Gospel Swamp?, large erops are grown
without irrigation. One sees in southern California what, so far as I know, he sees nowhere else in the United
States—corn in nearly every stage of growth at the same time, from the young plant, searcely up or less than a
finger-length high, through to others knee high, others just coming in tassel, others fit to boil, and still others ripe.

Corn is but sparingly grown in other parts of California; itneeds showers during the warmer season, and in places
where the days are hot enough the nights are teo cool. '

Throughout the South corn ig the most important cereal. West of the Appalachian mountains, notably in
Kentucky, Tennessee, and portions of Alabama and Mississippi, the crop grows very heavy, the yield is often very
large, and the corn of most excellent quality. Thegrowing of corn has relatively decreasedin Xentueky and Tennessee
since it has become so easy to get it from Indiana, Ohio, and Illinois, whose soils do not grow so good tobaeco.
Therefore, where the tobacco crops increase the corn erops decrease. Corn is not so generally manured in the
South as in the North, but o larger proportion is manured in Georgia than in any other southern state, jndging from
tho answers to the special schedunle questions.

YIELD O INDIAN CORN.

In answer to schedule question 75, ¢ What is considered a fair and what a good yield in your locality %" in all
of the great corn-growing states, those which produce four-fifths of the entire erop, the usual answers ranged
between 30 and 50 bushels, only oceasionally rununing below 30 bushels, while some answers ranged as high as 76
bushels. The average of what was considered “a fair yield ” in all of the great corn-growing states is considerably
above the average yield ay shown by the census returng, which is about 28 bushels. A “good yield” was generally
placed at from 15 to 30 bushels higher than the “fair yield 7.

In answer to schedule question 70, ¢ What was the largest yield per acre in 1879 in your locality ¥ answers were

‘more specific.  In all of the great corn-growing states there were but fow regions which answered below 50 bushels
per acre.  Of the eleven states which together produce about four-fifths of tlie whole erop, seven of them reported
100 bushels and over, two of them 125 bushels, and all of the eleven reported above 75 bushels, 70 and 80 bushels
per acre being not at all uncommon yiclds in those states. There are many aecounts to be fonnd in the agricultural
literature of the country of 100 bushels per acre in many of the states.

WEIGHTS AND MBEASURES USED FOR INDIAN CORN.

Corn is more largely sold by measurs than other grains, In the eastern and middle states it is almost entirely
moved and sold shelled, but in the West large transactions ave carvied on of corn in the ear. It is believed, and it
is probably true, that it is less liable to heat and to sustain other damage; that it keeps better. It has been shipped
to Hurope in the ear because of this belief.

When sold by weight and in the ear a variety of customs prevail, as there is a very great differcnce in the
different varieties of corn as to the relative proportion of cob to shelled corn, Because of this there is often great
looseness in estimates of yields and of the quantities of shelled corn supposed to be equivalent to a certain measured
amouut or weighed amountof cornin the ear. For example, take a specific case known to me where Flint and Dent
corn were planted on the same farm. At husking the quantities of each were measured, and the Dent variety from
such measurement was estimated to yield 80 bushels of shelled corn per acre and the Flint variety 60 bushels; but
when, after curing, the shelled grain was weighed when marketed, it was found that the yield of Flint execeded
that of the Dent.

Respecting the amount of shelled corn per measured bushel of ears there are numerous and varied statements
found in the agricultural newspapers, but I know of no careful determinations made on any considerable quantities
of ears as marketed and of different varieties for comparison. It is well known that in this respect tho varieties
differ enormously among themselves, and that the same variety differs in dryness at different harvests, and this
affects the bulk as well as the weight,

The legal weight of shelled corn in nearly all of the slates is 56 pounds; California, 52 ponnds; North Carolina,
54 pounds; and New York, 58 pounds, being the exceptions. A few states have also a statute relative to the weight
of corn in the ear. In Georgia, Illinois, Towa, and Michigan the weight established by law is 70 pounds; in
Indiana 68, and in Rhode Island 506, the latter probably a elerical error in the bill, meaning shelled corn, as that
state has no statute weight for shelled corn. Rstablishments buying corn for manufacture, as of starch, whisky,
or aleohol, frequently have rules of their own. Certain large establishments in Cincinnati and other cities buy

corn in the ear at the rate of 78 pounds per bushel of ears. 1f this is bought at the ruling market price of shellord
31 AG , -
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corn, it is easy to see from the subjoined tables that a considerable profit acerues t(? tho buyer by thi B :11j1':111;:a111e‘11t.
By the least percentage of corn to cob in the subjoined tables this weight of corn in tho ear would yicld about 623
pounds of shelled corn, ‘ . .

The quantities in the follewing table are caleulated from the determinations made in the Connecticut
Agricaltural Experiment Station (dnn. Rep. Conn. Agr. Bxp. St. for 1878, page 73), and are used pczcausn they ara
carefully made and represent the samples analyzed and quoted in the tables of chemical composition under the!r
tespective varieties. The weighings were made in each case en but two ears. Tho quantities used are too small,
The ears in most cases were fairer than the average crops would probably bo and drier than corn in the ear
ordinarily is sold, bat the determinations have nevertheless a valuwe, as showing how unlike the proportion is upd
what different quantities of shelled corn the same yield in ears may produce. Tho range varies from 3.5 to 8.4
times as much corn as cob. The average of these is about 1 of cob te 5 of corn. Tho legal weights in those
states where established by law is about 1 to 4: :

TapLe LV.—RELATIVE PROPORTION OF SHELLED CORN AND COB IN CORN IN TIIE IAR.

T R P ) . t L2
ENEE R T SR I R
X % e 8 28 B % 8., | Si3
Varioty, g E‘ 8 'g a2 § Varioty. % -aé 383 2 ';
ﬁ : g fa ,8 ﬁ 3 B § 2 é
A LA |8 |8™ R
Pounds, r Founds,
TUBCALOIR e evceccemrae e eeceaennninnns 7.8 22,9 3,5 720 | Coa’s Prolific. .. ueeverervncemeerenarann. BT 0.3 5.1 60l §
Vermont White Cap.- . 80,4. 10.6 8.4 82.6 | Old Fashioned ¥ellow 83.2 188 4.0 L]
Rowley ..oovioai el . 8.2 | 1.8 4.6 (8.1 f Benton............ &8 4.2 6.0 i 8
Norfolk White .eoeurmrnvinerenneeninnn. 78.9 21.1 3,7 7L0 § Mammoth Sweet. . 786 216 a7 713
Canada Yellow. .. [ 84,9 15.1 5.6 60.0 | Set0t0 o et e v oo 80,0 11 [N ] i 644
Ohio White -« ouueernsiiiiiiinnanaen 80.8 19,2 4.2 60.8 || Legal wolght in Tllinots, ote.....c....... 80.0 20,0 10 | 00
“Wisconsin (Dent) 84.8 15.2 58 66. 0 . %

CHEMICAL COMPOSITION OF INDIAN CORN.

In chemical composition Indian corn varies more than wheat, as might De expected from the vast number and,
great difference of its varieties. As a whole, it is not quite so rich in albuminoids, the average of all of our
analyses of wheat giving 11.84 per cent. of albuminoids; of corn, 10,82, The richest corns are about as rieh as
the richest wheats in nutriment; the poorer corns, hewever, are poorer than the poorer wheats. They vary also
much more in the amount of fiber or bran, but the composition of the fiber is probably somewhat diftervent. from
that of wheat. The average proportion of starch is abont 9 per cent. less than in wheat, but the most noticeable:
difference is in the amount of ofl. Corn is fattening for several reasons, because of the amount and character of
its carbhydrates, and because of the fat existing, ready formed, in the grain. In wheat the fats range from 1206
1o 2.67 per cent., while in corn they range from 8.40 to 9.31 per cent., the average being 5.29. Tho extreme range
of chemical composition is better seen by reference to Table XXV, pp. 37, 40. '

Many popplar errors have been repeated over and over regarding the chemical composition of corn. Whilo
?;here are considerable differences in the composition of different varieties, it is certain that some of tho popular
ideas are erroneous. The analyses lead to the following conclusions, some of which are given in the language of
Professor Johnson (Rep. Conn, Agr. Ezp. 8t. for 1879, p. 89): | '

Tirst. That from the point of view of chemical composition there arve, broadly speaking, two classes of Indian.
corn, the common and the sweet., ‘

Second. That the average composition ef these two kinds, calealated water free, is as follows:

TABLE LVI.——-AVERAGE COMPOSITION OF INDIAN CORN,

' Sweot, . Gmnmon‘f
Chemical composition. averago of | nverpgo of '
D on cleven ifty-two

analyses, | analyses,

2.1 1.7

13.2 12,0

2.3 1.0

Carbhydrates, stareh, sugar, gum, ete ... 78.5 78.7
b 8.9 6,7
Total eeneni e, , 100. 0 100. 0

The few additional analyses made since these generalizations were stated do not materially affect the m*érnge-
of the fifty-two analyses upon which these conclusions were based, .

. 1 § 3 ) - L4
Third. Sweet corn, in all the analyses, contained more ash, more fat, and less carbhydrates than common

corn ) L( }f, as some believe, sweet com is a compamtlve]y modern variation, it may represent a higher and more-
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specialized type.) The greater richness of sweet corn in albuminoids and fut is very decided, and indicates @
higher nutritive value than common corn. Sweet corn contained on the avernge 2 per cent. less water, but, as
already stated, it is possible that the samnples had been more thoroughly dried before they came into the hands of
the chemists. . o

Tourth. Flint and Dent corn have essentially the same composition, ag will be seen from 6tho comparison of
forty-eight analyses of Flint corn and twenty-six of Dent corn: ‘

Tapre LVIL—AVERAGE COMPOSITION OF FLINT AND DENT CORN.

Chomicul composition. Mint, TDent.
) P s L1 1.7
Albuminoids......... et eknnee e, 12,1 1.8
51T} O L7 2.0
Carbhydratos «oovviiieemrensloieiriunneons 78.7 0.0
N - b8 6.5
LAY e e cervanner sirimnerinanareraas 100.0 100.0

The average amount of water in Dent corn is about one-half per cent. greater than in Flint corn.

Fifth, Western corn has, in the gross average, about the same nutritive valoe as eastern coi. A eomparison
of the eastern and western, samples runs very closely together. So far as we know, there is no marked diiference
in chemieal composition between southern and northern corn. The analyses thus far made arve comparatively few
of southern corn, but they do not show that they are especially richer in albumineids. They are, however, as
they come to market, more sound, and in the starch factories of Cincinnati a fow cents per bushel more is paid fov
Kentucky than for Ilinois corn, and 1 believe the same is true in distilleries. o

Much of the corn grown west of Ohio is imperfectly sheltered after husking, and before coming to markeh
deteriorates from exposure to the weather.

Some of the characters which give value to the grain which have been assumed to be due to ehemical
composition are probably due to mechanical structure. Thus, it is often assumed that southern corn is rxicher in
albuminoids than morthern, and hence makes better bread; others say it i richer in starch, as shown in the
manufacture of starch, ctc. Chemical analyses have not thus far borne out either of these assertions, and yet the
cconomical facts may exist as claimed.  Several starch manufacturers have informed mo that more stareh can be
made from corn grown south of the Ohio river, in Kentucky and Tennessee, than from that grown north, in Illinois
and Indiana. Some consider this due to the difference of chemical composition, but others to the fact that it comes
to the market sounder and drier, that there is less of it that is not entirely xipe, and that it is hardex. A difference
of texture may also explain its making better bread, if, indeed, this common southern beliel’ be founded on fact, a8
it probably is.

Wo have another popular error in the explanation of corn “popping”. We ave all familiar with the fact thab
when the hard, flinty varieties are roasted the grains burst or “pop?, while the softer varieties roast withont
popping. In a learned article published many years ago, and based on imperfect microscopical examinations of
corn, the explanation given was that the flinty varieties were richer in certain essential oils, which wero contained
in minute six-sided cells just beneath the Lran; that on roasting, when the temperature reached @ certain point
the éssential oil was suddenly decomposed and volatilized, tearing open the grain, volling back the fracturced erust,
and exposing the starch, and that the delicious aroma of freshly-parched corn was caused by the produets of this
decomposition. '

This plausible explanation, which has done faithful service in popular writings about ccrn for nearly forty
years, appears to have originated in imaginative deduction from imperfect observation. Asour chemieal knowledge
of parched corn was deficient, I had threo series of analyses made, each of a corn before and after parehing. The
analyses Nos. 178, 179 (Table XXV, p. 38) is of a pop-corn from New York; Nos. 145, 146, p. 87, another varicty of
pop-corn from Connecticnt, this one very old and dry and popping particularly well; and Nos. 154, 155 (pp. 37, 38), a
hard Tlint corn from Massachusetts. Of the first two almost every grain popped on parching, and a lavge proportion
of the third, perhaps four-fifths or more. Analyses of the raw corn showed that they wore not exeeptionally vich
in oils, and of the parched corn that there was no loss of this ingredient in *popping?, but rather a slight gain, due,
perhaps, to oxydation. These vegetable oils probably absorbed oxygen, as mauy others are known to do.

.~ The “popping” is apparently due to the bursting of the starch-grains. Only the flinty varieties “pop”.
These are more compact in structure, and as the starch-grains expand with the heat the hard exterior is burst.
The aroma is doubtless due to the decomposition of some of the products in the corn, but not necessarily of an
essential oil. : '

Roasted or parched corn is used by Indians and others who lack milling facilities, and in seme forms is a very
nutritious and sustaining article of food. A common kind of '* panoli” among the Mexicans is made-by coarsely
grinding parched corn in a hand-mill, or by the Indians on a “metata”, or grinding-stone. The coarse weal 18
carried dry on journeys, and used by stirring into water, or milk if it can be had, with the addition of su %’,gr, if that

4
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is available. It is cooling, refreshing, and eminently nutritious. Any one who has used it on a desert journey can
testify to its refreshing character., It is generally conceded that, whether fed to man or to heast, parched corn is
less fattening than the nnparched, while equally strengthening, and its use for feeding fighting cocks is founded on
this belief. .

Several food preparations of parched corn have appeared on the market in recent years, some of which are very
palatable indeed ; and I think it eminently probable that preparations of this class will increase in popularity ameng
those seeking novelties and variety in simple, nutritious, and palatable foods.

There is needed a careful and extended investigation of the albuminoids of eorn. They are, unlike the gluten
of wheat, apparently not so easily digestible with most persons, and it is more difficult to make a light corn-bread;
but in skillful hands light bread is made from corn casier than from any other cereal, except wheat and rye.

Intimately connected with the bread-making qualities is the process of milling corn. There is more differcnce
of opinion among practical millers as to how to grind corn to produce the best meal than exists regarding wheat,
Some of the most snccessful millers say that heating during grinding affects it more than it does wheat four, and
hence that mills grinding slowly and rvather ¢“high” produce the best meal for bread, and they attvibute the
superior quality of the meal from certain custom mills in the southern states to the method of grinding rather than
to a difference in the original grain.

The preparation of “samp” and “hominy” belongs also to milling rather than to production, and need not be
discussed. here,

In this connection it is well to state that although Iflint and Dent corns are essentially the same in chemical
composition, it is a belief among foeders that there is more waste in feeding Flint corn whole than in feeding Dent;
that it is harder, not so easily chewed by the animals, and therefore less completely digested. Ilence, feeders
grind Flint for feeding more than they do the Dent or softer varieties, although it is universally recognized that
ground eorn is much more completely utilized in the animal economy.

“ GREEN CORN.—Indian corn is the only cereal used o any considerable extent for human food in an unripe
state, When in the “millk” it is a most nutritious and excellent food. Its use, whon green, was common among
all the Indians who cultivated it when first known 1o the whites, and among many of the tribes its scason was
celebrated with feasts and religious ceremonies. The rapid spread of this plant among the savagoes of Afrien and
other parts of the eastern hemisphere was doubtless, in part, due to this peculiaaly useful character. Savages
usually prepare it by roasting, this method being best suited to the open fire and unconventional meals of wigwam
life, and to wost tastes this is the most delicious method of preparation; but civilized people more commonly boil
it, which method is better adapted to the facilities of the civilized kitchen. What is lost in excellence of flavor in
this kind of preparation is compensated for by its neater appearance on the table, Curiously enough, the use of
green corn is still uncommon in Iiurope; but in America, from the earliest settlement, it has been an important
item of food in its seasom, and many varieties have been especially improved for this use. This is the reason of
the great improvement and multiplication of varieties of swoeet corn.

It is not only a palatable food, but very nutritious. The chemical analyses of green corn (Nos, 210 and 220,
p. 39) show respectively 14.5 and 15.3 per cent. albuminoids (the most nutritious and most costly element of human
food), an amount equal to that in the very best wheat flour. Analysis No. 220 gives its composition when in the
best state for boiling, showing that it is vicher in both albuminoids and ash than ripe corn, these substances relatively
decreasing as the grain matures, because the staveh, sugar, and fat increase faster than the albuminoids do,

The preference of sweet corn for % green corn” is not merely a matter of taste; it is more nutritious, as well as
more, palatable, than the other varieties. ’

The business of canning green corn (sweet corn being used) has become one of great magnitude, single
establishments planting several thonsand acres annually, and the business is steadily on the increase.

CORN-FODDER.—When corn is sown or planted closely o very large amount of growth is produced por nere,
‘but the stalks do not produce grain to any considerable amount, and there appears to be a larger produetion of
sugar in the stalk. No other crop produced in this country yields so lavge an amount of forage per acre, sorghum
possibly excepted. There are various ways in which corn-fodder is produced and used. In the fvst place, the
ordinary corn-stalks (in New England the term “stover ? is applied to the stalks, husks, and leaves left after the
corn is husked ; in the middle and western states these are usually simply called corn-stalks, and in that sense the
term “stallcs” is used here) are nutritions, and contain & sensible amount of sugar. The experiments of Professor
Collier, of the Agricultural Department, on the sugar of corn-stalks are now sufficiently well known, and overy
farmer who uses them knows that they contain much nutriment, and that the stalks themselves are less constipating
than hay. Many farmers of the eastern and middle states preserve them carefully and feed them out through the
winter along with hay, believing that they counteract; the constipating influences of straw and other dry fodder.

Corn-fodder is produced in several different ways. Not unfrequently the grain is grown in hills or drills, as if
for the grain, but is cut up green and is used for soiling, In this way an immense amount of very nutritious green
forage may be produced per acre if needed in this form, and still be available as a grain crop if not so nsed.
Corn-stalls, fresh, contain from 80 to 92 per cent. of water, but this is no more than ordinary succulent grasses
contain.  The percentage of albuminoids found in the dried material, as shown by analyses Nos. 366 to 379 inclusive,

show t{}xs‘:;,t this is as nutritions as the poorer sorts of grain., The amount of albuminoids and fat found in the fresh
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green fodder, but caleulated dry, is 8.6 pev cent. (An. Kep. of the Conn. Agr. Exp. Station for 1879, tables, page 148).
It is less than it is in clover, but is as much as in many kinds of hay, and in every way the actual nutrition of this
kind of fodder is very great indeed when we consider the amount that may be produced per acre.

The most common method when the crop is specially grown for “ corn-fodder” and not for grain, and the one
most widely applicable, is simply to sow the seed broadeast or plant in drills, cultivate while growing, cut when
nearly ripe, bind into sheaves for convenience, carefully dry and store. The modern method of ensilage is now
under trial. Many silos have been built within the past three or four years, and high hopes are entertained of the
practicability of the method. So far as yet tested cattle thrive well on it, and the amount of forage produced is
enormous. We have appended all of the analyses (Nos. 380 to 390 inclusive, p. 45) that have yet appeared, and
overy ono of them shows a nutritive food. The physiological effects of this kind of fooel on cattle, if the feeding is
long continued, is to be proved by longer use than we have yet had, but the promise seems certainly very great.

Regarding the amount of fodder produced by sowed corn, or corn planted in drills or in hills for the purposes of
forage, there are a great many loose statements of enormous yields, founded on mere estimates, to be found in the
various agricultural journals, Where careful experiments have been conducted, however, the amount is often
very large. The crop represented by analyses Nos. 366 to 869, estimated from tho weight of a few hills, ran from
65,800 to 80,400 pounds per acre, weighed fresh, as cut, equivalent in dried fodder to from 4,300 to 7,700 pounds,
The crop represented by analysis No. 373 yielded 54,723 pounds per acre fresh (4.8 tong as field-cured), and that
represented by No. 374 was 51,074 pounds fresh (5.2 tons as field-cured), In southern Germany and Anstria, where
oxperiments iave been made on the yields of fresh-made fodder and the amount of dried forage (or “maize hay?, as it
is there called) made from it, the amounts reported in four instances average 53,440 pounds peracre. Oneof the largest,
64,130 pounds per acre fresh, made 12,470 pounds of the cured fodder. The enormous amount of water in the {resh
erop (10 or 20 tons per acre, according to the above estimates) makes the handling of the fresh material ardnous.

The cured fodder also contains a very considerable percentage of water. The analyses (Nos, 875 to 379) of the
field-cured fodder show the amount to be from 27 to 36.5 per cent., which is enormously large as compared with other
straw, hay, or field-cured forage. The hygroscopic character of this is truly remarkable. The crop from which the
samples were taken for analyses Nos. 373, 374, 376, and 377 was grown in southern Connecticut in 1874, Tho ¢orn, on
cutting up, was set in the field in stooks or stouts, where it remained until November 11, when it was removed to
the barn in excellent condition, The fall weather of that year was exceptionally fine and dry, and the fodder in the
field became very well cured with o water content of 27 per cent., while the stover the same year contained 36 per
cent. After the crops were housed during the warm and damp winter of 1874 and 1875 they absorbed moisture
from tho air to such an extent that the average 5 tons of fodder as stored November 11 becamo 8 tons as it lay in
the barn February 8. ‘

Such variability in the water content of the harvested crop appears to have been nowhere else observed. In
this case the fodder was not closely packed away in the barn, but, on the contrary, was stored as loosely as possible
for the purpose of favoring fresh curing, and this very circumstance enabled it the more rapidly to recover water
dwring the early rains. No other kind of forage is so absorbent of moisture as this.

For a discussion of the ehemical composition, digestibility, and feeding value of corn-fodder and corn-stover, as
compared with hay and various other feeding stuffs, see Professor Johnson in the Report of the Conn. Agr. axp.
Station for 1878, page 583 1879, page 71; and 1880, tables, page 78.

EXPORTS OF INDIAN CORN,

Corn and corn meal have heen articles of export since colonial days. The two things that have eperated most
against its export were the vulgar prejudice against its nse among the poorer classes abroad, until of very late
yeafs, and the difficulties of shipping it in good condition. The grain, when fresh, contains a larger amount of water
than other cereals. Tt is harvested later in the year, when it does not dry out so readily, and the kernels ave larger
and dry slower than other grains, It is liable to come to market containing 15 or 20 per cent. of water, and to
mold, or at least to be injured on the voyage. With experience in the handling and drying, and the use of
steamers for ocean freighting, this danger is largely overcome. ¢ Steamer corn” means corn dry enough to make
the voyage safely by steamer, but which would be liable to damage by the longer voyage by sail,

The full tables of exports (Tables V to XIV, pp. 4-9) show the amount and destination of exports; but the
following table, which gives the totals for each ten years, shows the history of this commerce in a more striking way:

. Tasre LVIIL—EXPORTS OF CORN AND CORN MBEAL SINCE 1790,

Aggrogate ton years' exporb. Corn. Corn meanl, Total value. Agpregato ten yoars' oxport. Corn, Corn menl. Total valuo,
Bushela, Barrels, Tushels, Rarrels.
1700 to 1790 14, 812, 565 824,007 lovevreennninnen. 1840 Lo 1849 Loovvniiiiiiean o 41,275, 440 3, 573, 170 $41, 445, 507
1800 to 1800 12, 430, 044 1,202,037 1850 10 1850 . .eentn 54, 784, 020 2,418, 631 47, OUT, 634
1810 to 1819 12,400,801 | 033, 484 1860 0 1869 ......... 102, 67, 865 2,578, 247 05, 804, 533
182010 1820 o ciiinriiaenaaas 7,134, 604 1, 645, 820 $8,722,040 || 1870t0 1879 . ....... 419, 666, 035 3,492, 870 281, 020, 883
1830tp 1830 vee i ciianiaa 3,621, 747 1, 600, 551 8,483,710 (] 1880.seceii it 98, 169, 877 350, 711 64, 270, 608

AR
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USE OF INDIAN CORYN IN MANUIFACTURES.

With the advance in ehemical knowledge the cereals are becoming more and more the raw material .used in
varions manufactures. Down to very recently the uses of cereals were practically but three: food for man, food
for his domestic animals, and the source from which fermented and distilled liguors and alcohol were derived. In
this country corn has taken the place of all the others as a raw material in manufactures where only starch or its
derivatives are necessary. It is the source of nearly all the distilled liquors and aleohol produced in the country.
Aleohol and the aleoholic liguors of commerce are the immediate result of products produced by the fermentation
of some kind of sugar or of analogous substances derived from starch.. Corn is the cheapest souwrce wo huve of
stareh, and consequently of all of its derivatives. Ience it is the source of most of the distilled liguors and of all
of the alcohols produced in this country. Rum from native molasses i produced in comparatively insignificant
quantities, and the amountsof distilled liquors from the fermented juice of fruit is also small compared with the
production of whiskies from corn.  Whisky may be prodaced from any cereal, and formerly much rye and wheat were
used. Before the days of cheap railroad transportation, in regtons distant from market this was the most concentrated
product into which grain could be transformed, and then particular localities produced large quantities of whisky
from wheat and rye. The so-called Monongaliela whiskies of western Pennsylvania are famous examples. But of
late years, since railroads have equalized prices, corn has come to be almost the only source of either aleohol or
whisky, other grains being used only for a few especial, brands manufactured here and there, or, where damaged
grain is used, for producing aleohol or an inferior article of whisky. It is probable that a change in public taste
has also had something to do with this, as it is eertain that rye whisky is less popular than formerly.

Aside from the enormous consumption of corn in the manufacture of alecohol and distilled spirits, its use is
rapidly inereasing as an ingredient of malt liguors, either directly, as meal, or indirectly, as glucose. IHow much
corn is thus consumed there is at the present time no means of knowing, becanse much of this use is clandestine,
Doubtless its use will increase and in time will be more openly recognized.

Corn is the source of nearly all of the starch manunfactured in the United States. In other countries laundry
starch is made from potatoes, wheat, rice, and a variety of materialg, but except comparatively small quantities
made from potatoes, principally in Maine, the starch of the United States is produced from corn, and some of the
starch establishments ave doubtless the largest in the world, Two processes are used, known respectively as the
acid proeess and the alkaline process. The corn is first soaked and coarsely ground. By one proeess the
albuminoids are brought into suitable shape for washing out by souring by fermentation ; in the other by treatment
with alkalies, and then, in either case, the starch is washed and dried. A considerable number of food preparations,
consisting of nearly purc starch, have their basis also in corn, as corn-starch, maziana, and similar products. Tho
aggregate amount produced iy quite large, and they are taking the place, in this country at least, of the various
finer forms of stareh, like.arrowroot, and their consumpéion is inereasing,

1 haveanade mieroscopic examinations of a large munber of American starches, fmd found them all exceedingly
pure corn-starch,

Good, sound corn in the best condueted starch factories will yield about 40 per cent. manufactured starch, If
the grain is very sound and very dry it will prodnee more, sometimes as much as 25 pounds per bushel of corn; but,
ag much of the corn comes to market, its water-content is large, and the actnal amount of starch produced probably
averages not over 22 or 23 pounds per bushel of corn used.

. The manufacture of “corn-starch sugar”,  starch sugar,” or ¥ glucose” is just now attracting much attention.
A Russian chemist discovered in 1811 that, by boiling with diluted sulphurie acid, starch was converted into sugar,
In the state in which chemical science then was, this was believed to bo the same as cane sugar. In the wars of
Napoleon, when much of the continent of Europe was under blockade by the English, this was turned to account,
and many starch-sugar factories came into existence, a great deal of this material bung made. When, however,
this blockade ceased, and it was discovered that stareh sugar was quite a different substance from cano sugar—
was less soluble, had less swectness, and was but a poor substitute for it—this industry declined, although the
use of the sugar for the manufacture of aleoholic liquors and beer was recommended.

From time to time there were attempts made to start the industry in this country, but they were not, as a rule,
successfal., The siraps were oceasionally seen in market, but the manufacture, as conducted, usnally soon failed.
In recent times, with changes in the process of sugar-making, by which sirups and molasses became more scarce
and dear, and, along with the great advances in chemical science and in the manufacturing industries dependent
upon it, this business again revived, and improvements were made in the processes, the manufacture has suddenly
assumed large proportions. According to a late article by Professor Wiley (Popular Science Monthly, June, 1881,
- 251), “On August 1, 1880, ten glucose factories were in operation in the United States, consuming daily about
20,000 bushels of corn” He gives the enumeration, with the capacity of cach, but I personally know that tho
capacity of one or two of these factories was greatly underrated, and the total consumption of corn was probably
much more than he states. The same authority says: :

At that thue thero were in process of construction nine factories, with a total capzwity of 22,000 bushels perday. * * * Wemay
safely assumo that at the present time (May, 1851) one-half of the new factorics are in running order, and that the total consumption of

corn for sugar and sirup-making is not far from 35,000 bushels, * * * and 11,000,000 bushels of corn during the present year (1881) Wlll
be used I'o[xi St,]m purpose, every indication leading us to believe that the amonnt will be doubled in 1882,
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The development of this industry is an interesting phase of applied chemistry., It isgenerally associated with
starch-maling, that the product may be used as starch or turned into glucose or sirup, as the demands of the market
and the nature of the corn crop may indicate as most profitable. Many patented processes are involved in the
details of these variouns factories, some of them relating to the production of starch or glucose, others to the
utilization of what would otherwise be waste material. For example, chemical analysis shows that ordinary Dent
or Flint corn contains from 84 to 7 per cent., or an average of about b per cent. of oil, and there are several patented
processes for thesaving of thisoil. It is elaimed that by some of these processes an average of 3 or 4 per cent. of
the total weight of corn used is saved as oil.  Corn-oil has been suved to some extent in distilleries, and before
the days of cheap petroleum it was used for burning in lamps. I have no specific information of what its chief use
now consists, but a considerable portion of it goes to Iingland, and I am told that from there a considerable
quantity goes to those portions of Afriea that ship palm-oil, and this awalens a suspicion in my mind that some of
it may come back to us as palm-oil soap, or, possibly, palm-oil itself,

I have alrcady, when speaking of the history of corn, spoken of the early knowledge we 11%(1 that the stalks
contained o considerable quantity of sugar; that Humboldt speaks of the South American Indians making sugar;
that d’Auteroche found the Mexicans growing it for the canes; that a franchise had been granted in Connecticut,
and the like. This subject has lately been again brought mto public notice, and Professor Collier, chemist to the
Department of Agriculture, has carried on & most instructive series of observations and experiments, which leads
{o some hope that commereial success may ultimately attend the extraction of sngar from corn-stalks.

Corn as a taw material for the production of meat, pork, and animal products will be discussed later.

INDIAN CORN AS FUEL.

Ou the newer prairvie farms in the far West corn in the ear is somotimes used for fuel, and this fact is frequently
spoken of as if it were a sad thing that a grain should be burned for fuel when millions of people may be pinched
for bread. I have taken some pains to investigate the economic aspects of this question, and it is evident that it
frequently happens that this use of corm is not only not wasteful, but is an eminently practical source of fuel. That
dried cobs form an excellent fuel is well known to every farmer, and the chemical composition of the grain shows
that its heating qualities are also great. Corn in the ear is equal to good hard wood, and is probably equal to the
very best of seasoned hard wood. ‘

The cost, of transportation is discussed elsewhere as regards grain, but the same laws will apply to the
transportation of fuel. If the new settler be in a treeless region, somewhat distant from market, and has to buy
his fuel and pay for it with the corn which must be hauled to market—it may be 15 or 20 miles, and his fuel brought
from @ similar distance—it often happens that it is cheaper to hurn the corn itself than to transport it to market to
buy fuel with. An acre will produce, say, 50, 8¢, or 100 bushels of ears. A cord, 128 cubic feet, is about 100
bushels, or less than that number as.corn in the ear is usually measured, and therefore 100 bushels of ears of corn
may be Lonmdered equal to or exceeding o full cord of hard wood. Many persons pay more for a cord of wood in
the markets in our eastern cities than is the usual value of 100 bushels of ears of corn on such a fmrm, and the
farmer on o distant and new prairie farm, who has to burn his corn to keep himself warm in winter, is in no worse
plight, and pays no more for his fuel, if mdeed as much, than the pexson elsewhere who has to pay $10 or 815 a

<ord for wood.
DISBASES AND MISHAPS OF INDIAN CORN.

Corn is less liable to damage from disease than any other cereal. So far as I know, there is no rust, blight, or
mildew which attacks the vegetative portion in sufficient forco to constitute a disease or sensibly affect the crop.
The only disease to which it is subject is smut. This, unlike smuts of other grains, while most commonly developing
within the grain (as is the case with other smuts), also develops in the vegetative portion of the plant. It is caused
by the fungus Ustilago maydis. 'When it occurs in the ear, some of the grains may be smutted and some not, the
smutted ones growing to an enormous size and being entirely filled with a brownish-black powder, which consists
almost entirely of the spores. These, when scen under a microscope, are rougly, covered with short spines, and are
mueh larger than the spores of wheat-smut.

Regarding the way in which this disease is propagated in the field there is some difference of statement and of
opinion. Plants may be inoculated artificially in the stalk or leaves and smut produced, and we sometimes see in
the field a bunch of smut on the side of the stalk. It ispossible that the infeetion has taken place in such cases from
without. In some parts of the country it is the custom to treat corn with blue-stone (copper sulphate), the same as
seed-wheat, for the double purpose of protecting it from smut and to prevent birds from eating the seed. T am
informed that this does not entirely prevent smut, and that in sueh cases smutted ears often occur.

It is rare that there is sufficient smut in the corn materially to affect the crop. I have never seen a field which
was injured to the extent of 1 per cent., but I have heard of cases in the year 1879 (in which year corn seemed
especially liable to damage from smut) where the damage was estimated to amount to one-sixth. Many farmers
believe that fields become infected ; that the throwing of smutted corn on the ground at the time of husking infects
the soil, and if ecorn is planted on ‘rhe same field the next year the liability to smut is increased ; and this seems to
me emmently probable. The subject of corn-smut has attracted less attention than the other smuts, simply becaunse

it is less destructive. The agricultural papers indicate that it is on the increase, especially in the older st%:;es.
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Discussion has gone on in the agricultural papers for many years as to whether corn-smut was poisonous to
cattle when eaten. There is a great deal of testimony on both sides: on the one hand that cattle have died from
eating it, and, on the other hand, numerous cases are related where cattle have eaten corn badly smutted and no ill
effects were observed to follow. The balance of testimony, however, is strongly on the side that it is usually
injurious, and that it sometimes produces death,

‘Unless protected in some way, the young plants are liable to injury from bivds, but this is so easily prevented
by ¢ scare-crows” of infinite variety, or by rolling the seed in tar, or in some way rendering it unpalatable, that
gerious loss need mot happen from this cause. In forest regions squirrels, raccoons, ete., sometimes destroy
considerable quantities of the seed, but the aggregate loss from such sources is very insignificant.

A more common loss ig from insects. The following memoranda of the species are furnished by Professor Riley,
under whose direction the entomological matter of this report was chiefly prepared Ly his assistants, Messrs, B, P.
Mann and L. O. Howard:

INSIECTS INJURIOUS TO MAIZE.

The present memorandum is divided into two parts:
The first part gives the indications by which the ravages of the respective inscets may be discovered; the socond part is a brief
indication of the principal remedial measures which may be adopted to lessen or pravent the ravages of these insects.

I, —INDICATIONS.
Injuring the seed and rool. .

"The first insects to injure a crop of wmaize are those which foed upon tho planted seed, and chiel among those are the wire-worms,
laxvee of differont species of tha family FBlateride, which at maturity aro known as snapping-leetles, click-bestles, skip-jacks, or Dy othor
names, It may beremarked, in passing, that none of this funily of insects is kknown to be in any way benefieial, unless it may bo in assisting
to remove dead trecs or promote their decay, and, in consequence, the farmer may safely destroy all of them witlh which he conses in contact,

Tho presence of wire-worms in the field is {irst revaaled by the failure of the young plants to appear in due time after seeding, and the
sown field shows many gaps, which require to bo roplanted. This is in consoquence of the destruction of the germinating seed or of the
young plants by the wire-worms.

The development of the yeung plant is provented alse by the “‘sced-corn maggot” (nthomyia zece), which excoriates and gnaws into
the seed-corn, and finally eauses such seed to vot (a),

} Injuring tho young plant,

‘When the plants have germinated and appearod above the ground they become subject to the attacks of a number of insccts, which
feed npon either the root, stem, stalk, or leaves. The first indication of injury will be tho wilting of the leaves,

If, upon taking Lold of the leaves, it is found that they can bo draswn out with the ineluded spindle, it is probable that they have
been attacked by the spindle-worm (dohatodes zew), A further indication of injury by these larveo is the presenco of a small hole in the
side of the leafy stallc near the ground, which gives nccess to the soft center of the atallz, and this center will Lo found to bo perforated,
both upward and downward, by a slender worm-like eaterpillar, whose excrementitious castings surround the orifice of the hole (D).

Should the young stall, however, appear as if it had been ent off with o knife, this would point to the ravages of cut-worms (lavviy
of dgrotis and related genera). Different spocies of these worms work in a different manner.  Some eut off the spears of corn about an inch
below thoe surlace of the ground, in most cases severing the euln; whereas others cut off the plants half an inch or an inch above the surface
of the ground (o), the plant being killed invariably in the former case, while in the latter it may send forth new leaves and survive,

When the stalks ave cub off above tho ground, they fall over naturally, thus making the lo cality of the ravages more conspicuons,

Similar injuzies may be otcasioned by wire-worms (the lavva of Flateride), or iy the ‘“white-grub? (Lachunosicrne querana), although
tho latber is more aph to attack the stems when they ave mors fully grown,

Should the wilted stem, however, not bo severed, it may be found to be punctured near the ground and riddled with holes of aboulb
the size of ordinary pinholes, which sometimes oxtend below tho surface of the ground. Such injury is done by the “corn-curenlio”
(Sphenophorus sewlptilis) in ite perfeet or Leetle state if in the more northern states, or by an allied species (Sphenophorus robusiug) in the
more southorn states, where it i3 known as the “bill-bug”, and where both Iaxrva and bectle work in the stallk near or just beneath the
surfuoce of the ground. If the roots are perforated by larvem, which {ill thom with their burrows, the work of the Diabrotica longicornis is
indicated. The immoense larva of a Prionus, probably P. imbricornis, is somoetimes found to have gnawed or to have made its way into the
roots of maize plants. :

Finally, the reots and the base of the culm helow the ground may he found covered with aphides (Aphis maidis), which deprive the
plant of its nourishmont,

Injuring the more mature plant,

The stalk having attainod a larger growth, it may bo to such a point that the male and female flowers, or tassels and oars, havoe
appeared, ig subject to the attacks of yet other insects. Many of these manifest their presence openly, feeding npon the stem or leaves, or
on all portions indiscriminately. Such arve the ehinch-bug (Blissus loucopterus), rose-chafer (Macrodactylus subspinosus), locusts (especially
species of Culoplenus), the nrmy-worm (Lewcana unipuncta), the fall army-worm (Laphygme frugiperda), and other caterpillars, and
plant-lico (dphidide), The chineh-bugs and plant-lice feed only by suction, whilo the others eat in the more ordinary sense of tho word,
The presence of plant-lice may usually be suspeeted if ants are seen yunning np and down thoe sten.

If the grown stallss wither, wilt, or die, and upon oxamination a small round lole is detected in the stalle meax the ground, the
ravages of the ‘‘stalk-borer” (Gortyna nitele) are indicated, and the larva will probably be found inclosed in tho pith, Thero are also
various other lapidopterous borers in the stalk, especially in the southern states. If, however, the stall dies and falls over without these
manifestations, it may be found that the main root has been eaten off near the top of the ground by the * white-grub ? (Lachnosicrna Jusca),

a Riley, 1st Ann, Rept, Ins. Mo,, 1869, p, 155, ¢ Fitich, 6th-9th Repts. Ins. N, Y., 1865, p. 244 ; Riley, 1st Rept. Ins, Mo., 1869, p. 30,
b Harris, Ins, Inj. Veg., 1862, ed, 3, p. 438. ‘
488
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Injuring the ear.

Finally tho fruit, or ear, is attacked by *corn-worms” (Jarvem of Heliothis armigera)., These aro found feeding upon tho tassels, or male
flowers, beforo the ears make their appearance; ab a later season upon the sillk of the ears, and still later uipon the lkernels at tho tip of the
ear, boring through the husk, or entering from the top for the purpose, The ravages of these caterpillars open thoe way for the attack off
other insects upon the corn in the cob, The larea of the stalk-Lorer (Gortyna nitela) has also been found boring in the cob of growing corn,

Orchelimum glaberrimum sometimes deposits its eggs in the tops of corn-stalls, but does no noticeable harm.

Injuring the stored grain.

If the lzernels of grain, especially after it has been stored, are found to behollowed oul by footless grubs, or small, black snout-heetles,
it is probable that thisis the work of the rice-weovil (Calandra eryza); if tho larv within the kernels are 16-footed, however, they arer
probably those of the Angonmois moth (Butalis cerealella). In case of attnck by either of theseinsoets, there is a poriod when the insect
rests in tho pupa state within the grain, Its kind may then bo determined by noticing its resomblance to n bectlo in tho ono case, and tor
& moth in the other.

If tho graing are gnawed into from tho outside and counected togethor by a web, this is probably the work of the grain-moth (Tineas

ranelia).,
f ) II.—REMEDIES AND PREVENTIVE MEASURES.

TWire-worms, cut-worms, and white-grubs.

It seems o have been ascortained by investigations in Europe that the length of life of a wire-werm may Dbe five years, although
Dr, IMiteh considers it more likely that in our climato this period is one only of two years (a)., Ionce it follows that under oxdinary
cireumstancos the ravages of these insoets may be cxpected to continue ine given field for that length of fime, even if moasures are
adopted to provent the deposition of egps from and after the boginning of that poriod, A satisfuotory and safficient mothod, therefore,
of preventing the deposition of eggs would not show ite full effect until after the lapso of two of five yours, as the cnse may bo.

The attempt has been made to apply some substance to the ground which would deslroy the wire-worms withoub being iujurious to
thoe crops plantod at the same time, or which would, at least, be ao obnoxions to the insects as to drive them away. It is very doubtful
whether any substance could be found that would accomplish the Iatter object, owing, if for no other roasen, to the diliculty that the
lnavvo would find in offecting a migration. For this purpose guane has been recommended to bo used (3). Byrkander reconnuended thab
experiments ahould be ried of mixing leaves of fiv and cortain other plants with the manure to bo spread on the land, thinking, from his
exporiments, that the odor of theso leaves would he obnoxious to the wire-worms, if nof fatal to them (), The eggs having boen deposited,
and tho young wire-worms hatohed, it is impossible by any change of erops to prevent their ravages, unless, indeod, some vegotable should
be discovered which they absolutely dislike, and it is doubtful whothor any such oxists, I hag boon strongly recommended, howover, to-
sow white mustard (Sinapis alba) (d), dyers’ woad (Teatis tincioria) (o), and buckwhent ( Fagopyrum esenlentwn) (f), under the helief thab these
plants are distasteful to the wire-worms. ‘

Tor tho destruction of the wire-worms in the soil, slaked and uuslaked limo, soot, and salt have been recommended, and in many
cnges these applications ave claimed to Do offectual, while in other cases they have not proved of any nvail.

ITon. A. B. Dickenson, of Now York, sowed 10 bushels of salt to the acre (nearly 9 liters to the heetare) upon one oceasion, and
100 bushels of lime (probably slaked) to the acre (87 liters to the heetare) upon another occasion, without any henefit, Unslaked lime
Tias also been recommended, ‘

It is very likely that in those cases in which the application of these substances to the ground has seemed to bo followed by good
results the time had arrived for the natural disappoarance of tho inseets, and that the applications were really of no eflect. Howover,
in cortain soils, lime and gnano, as woll as many other substances, are beneficial as manure, and whatever tends to enhance tho vigor
of vogetation is in so far a protoction agninst tho ravages of inseets, TFor any substance applied to the ground to ho really eifectual
immediately in tho destruction of insccts it would have to bo applied in such quantitics, probably, as to Do injurions also to the vegetation.

As o furthor profection to crops, the attempt has been made to proteet the seed from atfack Ly soaking it in some substance which
would mako it distasteful to the larvi while not impairing its vitality. It might naturally be expected that the hnnger of the Inrvie
would oppose a powerful obstacle to the success of this class of remedics; morcover, as the larvie do nob attack the seed alone, but the
young plants as well, this remedy can he of only partial avail,

T'or this purpose it has been recommended to nse solutions of saltpeter, chloride of lime, or copperas, or combinations of these, or to-
cover thoe seod, before planting, with a conting of tar. ;

Tho testimony in regard to the results of soaking the sced is conflicting.

It is nod stated in what proportions saltpeter has been used, but it is said that the wire-worms will endure considerable guantity of
that ns well as of copperas, while a little too mucly of either destroys the germinating power of the seed.

Mr, Cyrus Thomas quotes Mr. R, M. Graves a8 saying that ho soaked evergreen swoet corn in a solution of 14 parts chiloride of lime,
7 parts copperas, and 2,000 parts warm water for 18 hours, relled the corn in ashes, to separate the kernels, and planted immedintely in
sandy soil.  Four days aftor overy kernel, except one, was found to be dead (g).

In few cases, and those quite inconclusive in their nature, is any good stated to resnltiromsosking in theso solutions, except in some
instances the hasténing of tho germination of the seed. In many cases no othor good resnlt is reported to have been attained.

Coating the seed with tar may perhaps be more efficacions as a protective measure, It has the sanction of some favorable testimony,
without any positive denial of its good offects, In the application of this precautionary measure care must be taken that the seod is
woll sosliod before the tar is applied, and is so nenrly at the point of germination that it will not need any nccession of moiature, for the
tarry coating effectually excludes all moisture.

It ig recommended that thoe corn should be soaked in warm water for twelve hours or more, and then stirred either in clear tar or in tar
and water until every kernol is completely coated with tar; after that it should Lo xolled in ashes, lime, or some dry powdor, so as to separato
the kernels, and finally planted in the same manner as dvy corn. Should it appear, howover, that neither the larvie can be destroyad by
spplications to the land northeseed can ho protectod from their attacks while they remain in the ground, it is recommended that tho flelds
shonld be allowed to remain free from crops for a period long enough to ennble tha larves in the ground to complete their transformations,
while measures should bo adopted at the sama time to prevent the deposition of eggs, which would produce theirnew erop of larvie,  Itis

a generally received opinion that tho beetles will nob deposit their eggs in ground whidh is under cultivation, choosing only undisturbed
surfaces for that purpose (%),

« Curtis, Farm Insects, p. 161, ¢ Fiteh, 1. ¢, pp. 80-81.

b Thomas, 6th Rept. State Entom. I, 1877, p. 120, F Titeh, 1 ., p. 82,

¢ Fitch, 10th and 11th Repts. in N. Y., 1867, p. 83. g Thomas, 7th Report State 1ntom, Il,, 1878, p. 4.
& Titch, 10th and 11th Repts. Ins, N, Y., 1867, p. 81, I Curtis, Farm Inseets, . 161,
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DETAILED STATEMENT OF CEREAL PRODUCTION.

0ATS.

Oats stand the third cereal in importance in the United States. The acreage and total prodnetion in 1879
amounted to 16,144,593 acres, producing 407,858,999 bushels. The actual production at the several decades, with
the percentage of increase by decades, and also the percentage of inerease since 1839, is seen in the following table:

TanLe LIX.—-—A‘OTUAL PRODUCTION BY DECADES, ETC.

' Ter cont. of | Peveent. of in-
Yoar, Produetion, increaso hy €ronse since
decades, 850,
Bushcels.

1879...
1860.
1859...
1849...

1830 i e

407, 858, 900
282, 107, 157
172, 648, 185
146, 584, 170
123, 071, 841

44, 6 214
63, 4 1w
17.8 40.3
w1 1.1

111

The following table shows the estimates, acreage, and production by the United States Department of
Agricalture for the years since the previous eensus enumeration:

“Tanni LX.~BESTIMATES OF THE UNITED STATES DEPARTMENT OF AGRICULTURE OF ACREAGE AND PRODUCTION
OF OATS, 1870-1880,

Year, Arena pown, Produotion,
Acres. Busheh.

1880, e e evnneeeeeiaens 12, 756,782 855, 603, 684
1870 e viciieninarinenn 12, (83, 600 368, 701,820
1878 iiveinn i 13, 176, 600 413, 678, 660
1877 e ieeeaiennen 12, 820, 148 400, 804, 000
1870 cvnrncieeieinsenas 13, 368, 008 820, 884, 000
1870 iiineerinrienens 11, 015, 076 354, 817, 500
B R PPN 10, 807,412 240, 809, 000
9,751, 700 270, 840, 000

9,400, 700 271,747, 000

8,365, 809 255, 743, 000

8,702, 895 247, 271, 400

The production by states, in the order of their production, with data pertaining thereto, is given in. the

following table: ' - -
Tapre LXI.—QATS CROP OF 1879 (CENSUS OF 1880).
. Por cont, | Cumula- Per cont, | Camula-
Na. Statas. Acros, Bushols. | of total | tive per |[No. Statos, Aores. Bushels, | of total | tive por
product. | cont. product.{ oconb.

1 TIUNOI8. ve e eenaeeevaeeen. 1,059,880 | 03,189,200 15,49 | 1540 || 20 | DRIOD wuememneomerunnrsnane 78,226 | 2,217,183 0. 54 00, 26
2] TOWReceareeesrennrasaaansnn, 1,507,577 | 50,010,601 | 1241 |  27.00 {| 27 | Misslssipph «.uveerrnan 108,497 | 1,030,020 0.48 06,73
3 | New York........ 1,261,271 | 87, 575, 506 9.21| 8711 28 | West Virginin ........ 126,081 | 1,008, 605 0,47 97.20
4 | Pennsylvania . .. 1,237,503 | 83, 841,439 8,30 45,41 |} 20 ] Maryland.e.aiei s 101, 147 1,704, 872 0. 44 07. 64
B Wiseonsin....veeaenveieeanan, 955, 607 | 32, 905, 320 8,07 63,48 || 30 | Washington ...oeevevnuenaaant a7, 002 1,571,700 0.8 08, 02
i ) N T T 910,388 | 28, 604, 505 7. 03 60,51 || 81 | Californin.euee. vmnenreansnn 40,047 | 1,341,271 0.93 08, 35
7 | Minnesots ...... 617,409 | 23, 382,158 6,73 60,24 || 82 | Now Hampshiro ..-.ovevvesnns 20,485 | 1,017,820 0. 25 8. 00
8 | Misscuri...... 008,473 | 20, 670, 958 6,07 71.31 {l 83 | Conneetioub coeaueeens vavnanas 36, 601 1,000,706 0,95 08. 856
0 | MEGWIEAD «vecranrinranenen, 536,187 | 18,100,708 440 577 |} B4 | MOBEAND.ceu et iacarneannens 24, 091 000, 915 0,92 99. 07
B0 | Tndian ..ooonvanreiiinnnannnn 623, 681 | 16, 500, 518 3.82 70,80 ! 35 | MasgsachusottB..eremraeaaanans 20, 650 045, 169 0.16 00, 23
11 | ICADSAS -ovnvemnenranrennns 435,850 |, 8, 180, 385 2,01  8L00{[ 86 | COlOTRAD ararsraiveenenneennan 23,023 640, 000 0.18 99,30
12§ NebIagla o oeueeeeenecnennnn. 250,457 | 6, 655, 875 LOL | 83,211 87 ) TIOTHIM ceenenmrmam e enseansns 47,002 408,112 0. 11 90, 50
18 | GrOPRIR, vnn vavne e s errennan 612,778 | 5,648, 743 130 | 8457 || 88 | TAAKO eeeeesieeererniirnnnas 13,107 462, 230 0.11 90, 01
14 | VEgInin. e cneemaas 563,443 | 5,333,181 131 ] 85,88 {0 80 | ThAk +evvnrenrearramanennaanns 19, 625 418, 082 0,10 99,71
I I T 938,010 | 4,808, 850 120 | B7.08 || 40 | DUlawWaro vcveemieanianninenns 17, 108 378, 508 0.00 99,80
16 | Tennessoo ... - 468,500 | 4,722,100 116 | 88.24 || 41 | TOWSINA. wnn ceumnmaiiannes 20, BOL 220, 840 0.00 09, 86
17 | Kentucky .. 403,416 | 4,580,738 1.12 80,36 |} 42 | Novadn.eu..... 5,097 180, 860 0. 08 09, 01
18 | Oregon .......... 151,624 | 4, 385, 650 1.07 90.43 || 48 | Rhode Island .. 5, 570 159, 330 0. 04 00, 95
10 | North Carolina .. 500,415 | 8,838, 008 0.94 |  9L.87 || 44 | Now Moxico... 9,287 160, 627 0.04 00,99
20 | Vormont.eeeas oa..... 90,548 | 8,742, 282 0.92 92,29 || 45 | Wyoming...c........ 822 29, 512
21 { New Jersoy........ 187,422 | 8,710,578 0.01 03,20 |l 46 | District of Columbia. . 207 7, 440 0.01| 100,00
22 | Alabamn............. - 824,628 | 3,030, 630 0, 74 03,904 | 47 | Arvizonn............. PRPPIN T 20 504
23 | South Carolina.......c...o.... 201,445 | 2,715,505 0. 67 04, 61
24 | MAile «cocveyennreieninseenns 78,785 | 2,260, 575 0.50 | 96,17 Total....... (ermenanaeas 16, 144, 593 | 407, 858, Dp9
25 | ATKODSAS veuvinreenennninens 166,513 | 2, 219, 822 0.54| 95,71

any
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It will be seen that five states produce 53 per ceunt. of the crop, and ten states 80 per cent. At each previous:
census enumeration five states have produced from 56 to 63 per cent. of the total crop, and ten states from 78 to 84
per cent., as is shown in the subjoined tables, which give the ten states leading in production at each of the decades.
in the order of their total production.

Four of the states and territories, viz, Maine, Vermont, New York, and Wyoming, raise more oats than any
other cereal; twelve raise more wheat; twenty-nine raise more corn, and two raise more barley.

The following tables show the ten states leading in production in preceding eensus years:

TasLe LXIL—O0OATS CROP OF 1833 (CENSUS OF 1840).

Per cont. of | Cumula- . Ter cent, of] Cumuln.
No. State. Amount of | %4oiaipro. | tive por ‘No. State. Amount of “yoa1pro. | tive per i
Crop. duction. cont. ) crop, uction, cent,
Buaslels, Bushels.
1 20, 675, 847 17 17 0 | TONMEIBEO cavrnneemiiennrmmrennannas 7, 085,678 [} i1}
2 20, 641, §19 17 24 | 7| Indinna 5, 081, 605 5 74
3 14, 303, 108 12 40 || B | TIHROIS «enrrinan cennean 4, 088, 008 4 78
4 - 13,451, 062 11 87 0 | Maryland 8, 034, 214 3 &1
5 Eentnoky coceee conunnrvnnnasensennend] 7,165 034 6 © 68 || 10 | North Carolin® ..cenevvivnniaannnans 3,103, 941 3 84:
Tasre LXIIL—OATS CROP OF 1849 (CENSUS OT 1850).
¢ | Per cent. of | Cumula- DPercent. of| Cumuln-
No, State. Amount of | %4501 pro. | tivepor |\No. State. Amount of |%yqpa1pro. | thvo per
crop. dnotion. ook, orop. duetion. cont.
DRushels, Bushels.
1 26, 552, 814 18 18 || 6] Kentnoky.oeveeneernereevacarensnnn. 8, 201, 811 i 62
2 21, 638, 156 15 83 T | Tonnesses .. .ccovverinrimmaneraennn. 7,708, 086 5 o7
3 s 1B, 472%48 9 42 || B IRAIANR. e eee e e 5,655, 014 4 7
4 Vieginis ceecueiiienciimiiin s vieannaens 10, 179, 144 7 40 0 | MISBOUI. conrerncaenriaenicaniaaas 5, 278, 070 4 75
L 80 ) 5 T3 - S P, 10, 087,241 7 56 || 10 | Worlh Caroling ....coovnnernnn.n, 4, 062, 078 3 8
TanLe LXIV.—QATS CROP QOF 1859 (CENSUS QF 1860).
Per cont. of | Cnmula- | : Peroont. of | Cumuln--
No. Stato. Amoorgnt of | “total pro- | iiveper |No, State. Amount of 1 g40)pro. | tive per
iy duction, | - ocent, f orop. duction., cont,
. Bushels, ) ' Bushels.
L Now York 4 cveeneeconsconcmncincnnanas 85,175,184 | 20 20 6| VIrginia . cvveeiinriiiiiiaa i 10, 186, 720 1] (i3
2 | Pennsylvanis .. 97, 387, 147 16 36 7 [ T0OWSeean. . 5, 887, 045 8 i}
8| OO caeeenneraaeacenenes 15, 400, 284 9 45 1| 8| Indioma... | 5,815,831 3 72
4 | Minots 15,220, 020 o 8¢ | 0| Kentucky.......cet J 407,00 8 75
5| Wiscongin...covevaiiiiiannnaiiicennan, 11, 059, 260 [ 60 | 10 | Now Jorsey 4, 580,182 3 8
Tapre LXV.—0ATS CROP OF 1869 (CENSUS OF 1870).
Por cont. of | Cumula. Peroent. of| Cumula-
No. State. Am(g‘l(l)nt oF | “total pro- | tiveper ||No. Stato. . Amount of |%poTpro. | ive per
P ducton, cont orop. duotion, cont,
Bushels. Bushicls.
1 | TIN00IS e eannas crnnrvnsrncacannrnnnannns 42, 780, 851 15 15 20,180, 016 T i3
2 | Pennsylvanin .... 36, 478, 585 13 28 16,578,313 i ki3
3| Now¥York ...... 85, 203, 0625 13 41 10, 678, 261 4 4
E SR 0): ) P .. 25,347, 640 Q 50 8, Bii4, 460 8 7
B | TOWRecnenancrarnsaaieaer s camnconnas 21, 003, 142 7 57 8, 500, 400 3 80

In the distribution of the crop in respect to latitude there is not that concentration of production between
certain parallels that is shown in either of the preceding grains. The amount grown within each of the three
degrees of latitude between 40 and 43 is nearly the same, the aggregate amounting to 224,566,499 bushels, or about
55 per cent.  Three of the topographical divisions produce about the same proportion of the whole crop, as follows:

] o Bushols,
Group 16, prairie region..........._..,._......-...........-................._.............-_........ 149,510, 119
Group 8, inferior plateatt .......cev cvmen. .. vt aana et e ececarana. et e ememmuamm——.a————— 46, 664, 913
Group 13, Mississippi river belt, north . PRI 11 ) - - 111
TObAL «neaeeeeeemn eeree e e et e e et e e e e e e e aans 997,009, 032

492 v ‘ o
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DETAILED STATEMENT OF CEREAL PRODUCTION. 113

It will be seen that these three topographieal divisions produce 55.7 per cent. of the whole crop (Table XV, p. 11).
Considered by drainage aveas, the Missiysippi basin prodnces 63.1 per eent. of the whole crop, or almost
precisely the samo percentage of oats that it does of wheat (Table XVII, p. 12).
‘ The distribution according to clevation (Table XVIIL, p. 13) shows that over 91 per cent. of the crop is grown
between the altitudes of 100 and 1,500 feet, thus:

TaprLe LXVL—DISTRIBUTION ACCORDING T'O ELEVATION ABOVE THE SEA.

Elevation above the sen. Bushels. :g?lt et
100to 500 oot .eeeen..... 47, 564, 528 .7
500 £0 1,000 fe0b vomnn. . ... 210, 227, 760 BL§
1,000 60 1,600 £0C6 + v vennn. 116,800,400 | 98,4
878, 051, 684 oL

Oats belong normally to a cooler climate than that which is best adapted to wheat, or at least to one with
cooler summers, such climates producing grain of greater weight per bushel and of greater excellence for all of
the purposes for which the grain is grown. Most cereals attain their greatest production in this country, whera
the quality of grain produced is the best. Not so with oats, the place of greatest production being rather to the
South, that section producing grain of greater weight per bushel; and hence the weight of American oats is nsually
less than that of most other countries where it is a similarly important crop. The table of distribution according to
temperature (Table XIX, p. 14) shows that a little more than one half of the whole crop grows where the mean annual
temperature is between 45 and 50 degrees, and the table of distribution according to mean January temperature
{Table XXI, p. 15) shows that the greatest production is where the mean is between 20 and 25 degrees, amd
330,003,761 bushels, or 80.9 per cent. of the crop, grows whdre it is below 30 degrees, This is equivalent to saying
that about five-sixths of the crop grows where the Januvary temperature is below the freezing point,

There are winter varicties of oats, as there are also of wheat, rye, and barley, but these varicties produce
a very insignificant part of the whole crop, probably altogether but a small fraction of one per cent. All the rest
being a spring crop, and very little of it being harvested Lefore the first of July, its distribution according to the
July temperatures (Table XX, p. 14) is of much more interest.

Tasry LXVIL—DISTRIBUTION OF CROPS ACCORDING TO JULY TEMPERATURE.

Temperature, Bushols. c;lc:g]t:;.

423 R {1 48, 617, 400 119
TOOEO 709 covivnamininennnnns 218,143, 107 63,6
760 £080% .vvivnnnsnnrenanan 112, 819, 167 27,7
879, 470, 704 031

. The tables of distribution according to rainfall show that four-fifths of the crop is wheve the mean annual

rainfall is between 80 and 45 inches (Table XXII, p: 16) and where the spring and summer rainfall is between
15 and 26 inches (Table XXIII, p. 16). ‘

HISTORY OF OATS,

Oats have played a much less important part in the early history of our race than cither wheat, harley, or rye.
In the hot, dry climates about the Mediterranean and castward, the cradle of our civilization, this grain does not
grow well, and has less value than barley; hence its place as a food for animals and for man is oceupied by other
crops. It is not mentioned in the Holy Scriptures (Solomon fed his horses and dromedaries on barley), but it
appears to have been sometimes cultivated in a small way in Italy as carly as the Christian era as a tood for
horses, but we have little information relating to it until long after. Tt was cultivated by the proe-historie
inhabitants of central Burope, and is found in the remains of the lake habitations in Switzerland ; but Professor
Heer states that it did not appear until the Bronze age, and long after the appearance of wheat and barley.

When central and northern Europe (where the grain grows much better) became civilized its culfivation
became vastly more important, becoming in some of the cool, moist climates north the most important cereal used
for human food. In Scotland, particularly, it became the chief bread-plant of the people, and one-fifth of the
arable land was devoted to it. It was also an important, if not the chief, bread-plant of the adjacent islands, and
of Iceland and Scandinavia.

The term “bread” is here used in the sense of any farinaceous food produced from grain, whether made into
light loaf or balked into cakes and used as a substitute for loaf, and also for those forms of food prepared by boiling
rather than by baking, but which take the place of actual bread in the social economy of the people. In this sense
oats was an important bread-plant, although it is extremely difficult to malke a light loaf from it. -
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NATURAL HISTORY OF OATS.

iAll the varieties of oats beloug to the genus Avena, & genus having wild as well as cultivated species.‘ "l‘lm.
origin of the cultivated kinds, however, is unknown, nor is it known Wl}ether all have descen‘de.d\ from‘ one 0{'1g1‘111i11
wild species. The most common opinion among hotanists, however, is that all of the ct*tlt}\*zbtetl Yi’t:l:l(}t-l()h lm‘f 0.
descended from one original species; but there are, however, three pretty well defined clus.ses of culti "uﬁc@d oats,
and some botanists believe these classes to have been derived from three distinet species.  All of t.hQ more
common varieties have their husk adherent, and oats of this kind are divided into two general clnsS(‘as. 1.1} oo
class, of which the potato oat is a good illustration, the panicle, which produces the hg_aads,. b 'anfshes from either
side of the stem. Some botanists include all of these varieties in one species, the 4. sativa, 1., whila u'nothm‘ elasy,
known as Oriental, Turkish, Tartary, Egyptian, Hungarian oats, and so on, are all one-sidefl ; t.h'at: is, the 'h‘(.suds
branch on only one side of the stem, and these they have considered a second species, A. ormnta%m, Behb. -l. h.csu
two classes produce nearly all of the oats grown in the world, There are also certain naked or “skinless” varieties,
popularly called Chinese oats, Skinless oats, and thelike, in which the husk separates from the naked .vtcc»:(l or ltf‘l‘]ll“l,
and these have been considered as forming a third species, 4. nuda, U. These, in turn, have been divided by still
other botanists into even more species, but it would be unprofitable to follow up the opinions that have been held:
regarding the specific character of the different varieties. . .

Oats grow on all kinds of soils, from heavy clays to light sands, and on dvy and moist soils, and the grain will:
pay on hoth rich and poor lands. Tt is exposed to fewer injuries than most other grains, is less aftected by inscets,
rust, and smut than wheat and rye, and has a wider range of climate for protitable cultivasion than wheat. Dut
correlated with all this, as has been stated before, there is a greater varviety in the grain produced ay ;‘@ﬂ&l{'llﬁi
plumpness, weight, and nutritive value. The Dieaviest is produced in comparatively moist climutes. S(;‘thxmh»
writers on agriculture usually speak of oats as weighing from 42 to 50 pounds per bushel. In the United States
they very rarely indeed veach 50 pounds, although there are cases where this woight has been attained, As a
whole, the oats of the United States are much lighter than those of Scotland, or even of Emgland, where the sammer
climate is cooler and moister, the grain becoming lighter in the regions of greater heat and groater lability to
summer drought, ‘

The most common legal weight of oats, as will be seen from Table XCV, is 32 pounds; but it varies from 26
pounds, in Maryland, to 36 pounds, in Oregon and Washington—a much greater range than exists with any other:
grain. The weight of the grain as actually produced varies still more. Tn answer to special schedule guestion 118,
“What is the range in weight per bushel of the crop of 187 9, the lightest in pounds, the average, and the heaviest??
the range was given all the way from 20 to 45 pounds, comparatively few, however, going below 25 or above 40
pounds, but a large number falling between 25 and 40, All of the greater oat-producing states gave the highest
weight of their oats at above 40 pounds., Tu Washington the range was given from 82 to 46 pounds; in Dakota,
from 81 to 45; in Oregon, from 30 to 50. What the maximum weight of oats grown in the United Stutes in, in.
uncertain, but a number of unaunthenticated reports of oats weighing over 50 pounds per hushel have come {rom
Montana, Idaho, Oregon, and Washington. The usnal weight in commercial transactions is 39 pounds per bushel,
which is also the legal weight in most states. Oats cease to Le profitable for grain when they weigh less than 25-
pounds per bushel, although there is much grown where the average weight is less than this, partly because of the-
value of the straw, ’

Oat straw is usually considered more valuable on thoe farm than that of either wheat or barley, DBeing less
harsh, cattle prefer it for food. Tt is also used for Deds, for packing, and for similar uses in tho arty,  Oat straw
is of less value than that of rye for the manufacture of paper, and in the eastern states it is less valuable than that
of wheat, but certain paper-mills prefer oat to wheat strayy. ' ’

In regions where it is more diffieult to produce bay from grass, partienlarly in the states east of Avkansas andd.
south of Kentucky and Virginia, oats ave frequently grown and cut green for hay. They are grown also for this
purpose to some extent in California, but perhaps not so much as barley, In the southern states they are also -
g£rown as a green forage crop, being pastured off. This use of the erop is apparently increasin g, and has geveral
advantages to recommend it. It furnishes good forage, leaves the ground in a nice condition for the next crop, .
plays the part of a green Inanure, and helps to check the growth of weeds.

'

’ CULTIVATION OT QATS.
Little need be said regarding the special cultivation of oats. The ground is prepared as for other spring erops...
The seed is then sown broadeast and harrowed in, and the crop harvested and thrashed in the same way as wheat.

At harvest the most of it is bounad into sheaves, but in some places, particularly in the westermn states, it is handled
unbound, as is the common practice in the Old World.

OATMEATL.

Oats vary greatly in the amount of meal that they‘pmduce, only the very
This grain, when ground, is never called oat “flour”, but always oat “meal”
used somewhat differently from what it is in Europe, wher

04 :

best kinds producing half their weight. .
yand in the United States this term is .
¢ the method of manufacture has been first to grind tho -
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grain so high (that is, with the millstones set so wide apart) that only the husk is removed, the substance of the
grain remaining being known as “groats”. Afterward the groats are reground closer and finer, and the material
thus produced is known as “oatmeal”.  This oatmeal is of two kinds—a finer, used for the famous oat-cakes (or
bannoeks of Scotland); the other coarser, for making porridge, which is the common way in which it is eaten in
most European countries, and the only way in which it is used here. In this country we apply the term “oatmeal”
to what, according to this deseription, would be called groats in Scotland.

Tt is claimed that this is the most wholesome and nutritions of all kinds of food made exelusively of cerealg.
Whether it is true that oatmeal is actually more wlholesome or more nutritious than cracked wheat, for example,
_i8 very questionable, but it certainly is more palatable to most people. In the United States oatmeal in any form
has been but sparingly used for human food until within a very few years, but of late its consumption has increased
enormously, many grocers now selling as many barrels per year as they sold pounds less than a score of years ago.
This increase in the nse of oatmeal is most marked in the cities of the older states, but it has extended to the
villages and farms, and even to the farthest frontier settlements. It is now manufactured in many places, and
several special machines have been devised in this country for producing meal of varions qualities and characters.

OHEMICAL OCHARACTER OF OATS.

Nearly forty years ago Professor John P. Norton, then an American student ab work in Scotland, made an
extensive chemical examination of oats as they grew in that country. With the advance of chemical knowledge
othor, but less extensive, investigations have sinece been made in FEurope upon oats grown there, but American
oats have not previously been mado the subject of any chemical investigation. . Accordingly, I have had a few
analyses made (numbers 274 to 299, inclusive, Table XXV, p, 41). 'The strengthoning or muscle-producing value
of cats depends upon the amount of their albuminoids, and, as a whole, the proportion of albuminoeids is greater
in the heavy oats than in the light ones, amounting to but 8 or 10 per cent. in some of the lighter varieties analyzed,
and rising to more than 14 per cent. in some of the others, Oats contain also & large amount of fat, ranging from 4
to nearly 6 per cent. A fow samples of oatmeal also were analyzed, and, for comparison, one of & very popular truly
Irish ontmeal. The analyses show that all of the American samples (the product of oats from several states and
from different manufacturers) were richer in albuminoids than this sample of Trish, They did not, however, contain
quite so much fat. It will also be noticed that the average composition of these oatmeals is richer in albuminoids
than tho richest wheat flours, and is move than 3§ per cent. greator than their average composition. In the series
of analyses given an attempt was made to embrace oats grown under different conditions and of considerable variety
of weight. It would require a hundred or more analyses to set at rest all the questions which arise in this conunection,
Dbut it would doubtless be an exceedingly valnable contribution to our knowledge of the comparative nutritive values
of the oats grown in different portions of the United States and their relative economic values. As sold in the
markets now the heaviest oats are much the cheapest ones to buy, containing more of the nutritive elements and
relatively less bran. No analyses were made of grain weighing less than 30 pounds to the bushel.

VARIETIES OF OATS.

With these facts regarding the relation between nutritive value and weight before us I will now consider the
subject of varieties. There is even more confusion respecting varietics of oats than of either wheat or corn, becatse
they have a still greater tendency to change when the seed from one region is carried into another. The most marked
change is a deterioration in weight when heavy oats are carvied from a cooler to a warmer rogion. I have already
alluded to the classification of oats into three classes, one of which has the seed naked, and the other two are
characterized by the disposition of the heads, whether one-sided ornot. There are other systems of classification, one
of which is to classify the varieties according to the shape of the grains. Certain agricultural writers make two classes:
one class with short, plump, rather blunt grains, smooth and shining slkin, and beardless, of which the potato oat may
be taken as a type; the other, with longer and narrower grains, and with a tendency to produce awns or heards, and,
as the grains generally grow in pairs, for the smaller one to remain adherent to its larger brother. In practice this
classification is not good. Oats may be found of every intermediate grade, from the most plump to the thinnest,
and from those without awns to those of the longest, and there is a continual tendency for these characters to change.

In this connection it may be interesting to make certain comparisons with the wild oats of Californix, 4. futun,
L. This is'a native of the region about the Mediterranean sea, southern Europe, western Asia, northern Afriea,
and the contiguous islands, It has very long awns, which are hygroscopic, twisting when they become dry, and.
with an angle about midway. When moist, they untwist and become straighter; in fact, each individual hair on
the somewhat hairy grain twists and untwists with each change in the amount of moisture in the atmosphere. The -
seeds, falling on the ground, therefore move and crawl about, as it were, with the changes of the atmosphere,
insinnating themselves into cracks in the soil or under clods of earth, and thus plant themselves. This species
from the Old World was adventitiously introduced into the New, and as a weed, following Spanish immigration,
has spread along the Pacific side of the continent from Chili and Patagonia on the south to Washington territory
on the north, entirely covering great tracts of country. This is the “wild oats” of Cbili, of the islo of Juan
Fernandez, and of Oalifornia. In the latter state it constitutes one of the most abundant and valuable of the

uncultivated forage plants,
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It is now believed by many seientists that this species is the parent of the cultivated oat, which has arisen by
Jong-continued cultivation in a moister and cooler climate and by selection. IProfessor Bachman, of ﬁIGngI;md, hias
given a detailed aceount of the production of a good quality of smooth, cultivated oats from seeds of the wild variety
by » few years cultivation and selection. Various writers. claim that in a warm and dry climate common onts
readily degenerate into the wild form, and it is a common theory that the widespread existencoe of this species on
the western coast of America arises from the deterioration of cultivated oats, becoming fivst the “volunteer " and
finally the wild oat. While this is not proved, there are many reasons given for adopting the hiypothesis, and the
subject is introduced in this connection to illustrate, what Las been widely observed, the exceedingly vaviable
character of oats and the tendency of the grain to become lighter and the beards longer as the summers becomne
hotter and drier. v

That heavy oats from a more northern and cooler region carried into & warmer and drier one apidly
degenerate as to weight there is no question whatever. It has been, and is still, practically impossible in drier and
warmer regions to keep up the weight of oats by mere cultivation and selection, no matter how mueh eare is taken
in the selection of the seed or in the cultivation of the crop. Heavy oats, grown in a region where the crop is
ordinarily heavy, and carried into another region where the oats are lighter, becomo lighter, although for o time
they produce u heavier article than that {from home-grown seed.

As o consequence of this a considerable trade is carried on in seed oats from places north to those farther south.
The importation of Seandinavian oats (particularly from Norway) into our northwestern states is nlso carvied ou to
some extent with sach an increase of crop that it is a question whether the subjeet is not one of suflicient importance
to induce the national government to furnish the means for transporting seed oats from Nory wy into these regions
from year to year. That the weight produced from seed so obtained is greater is well demonstrated, and in numerons
-oat-growing localities the best grain is always produced from seed brought {rom some point farther nortlh, When
cultivated continuously in such a region, in the course of a few years the weight settles down to that of the ordinary
oats of the region, e that 34, 32, 30, or fewer pounds per bushel. TFrom experiments made in Michigan on seed
introduced from Norway and from Canada I am informed that the weight would fall from 42 pounds per bushel the
first year to 36 or 34 pounds in three or four years, according to the locality, and that with imported sced weighing
42 pounds the first crop would weigh 38 or 40 pounds, the next crop o pound or two less, despite all eare, und
this deterioration would go on until the weight was that of the average weight of the grain of the region. In
some oat-growing localities, however, no such increase is produced, and the best grain in such loenlities is always
produced from home-grown seed, which has been the result of long-continued selection. In Washington texvitovy,
in portions of New York, and in other places that have been reported, there ave local varietics which ave heavier
than any that can be got from seed grown elsewhere. The sample 293 of the analysis tables (p. 41) from Long Island
is an illugtration. Tt has long been cultivated in that locality, and weighs 42 pounds per hushel, which is heavier
than they can get in that locality from imported seed. But this home-grown seed represents a long-continued
selection, extending over many years, during which time only the plumpest and heaviest seed has been grown in
& locality well adapted to the crop, until a local variety is produced which, in that region, does better than any that
has been introduced from elsewhere.

MISHAPS TO OATS.

_ Oats are not particularly liable to special mishaps. In angwer to questions 126, 127, and 128, regarding the
mishaps to which the crop is most subject, and whether that of 1879 suffered damage from smut or rust, and what
varieties are atfected or injured least by rust, it appears that the most common mishap is that produeed by drought;
next to that came injury by lodging from too rank growth; and that neither rust nor smut affects tho c:i'a)j)
extensively, although either of these diseases oceurs occasionally. No especial remedies have been suggested. The
0at crop in this country is seldom sufficiently diseased by smut to cause much logs, and little, if indeed any, eare
appears to have been taken for its prevention, and rust is so much dependent upon the season that there are no

.zIL;tlenupts to mitigate it. The following memorandum relating to the inseets which affect the crop is by Professor
iley: '

INSECTS INJURIOUS TO OATS,

Amvy-wory ( Lencania wnipuncta, Haw.),—See wheat insects, '
FALL ARMY-WORM (Laphygma frugiperda, Sm. & Abb.).—S8ee wheat inscets,
WHEAT-IIEAD AR, Y-WORM (Lencania albiling, Guenée).—Seec wheat insects.
CHINCH-BUG ( Blissus leucopterus, Say).—See wheas insects,

‘GRAIN PLANT-LOUSE (Siphonophora aven, Fahr.).—See wheat inssots,
‘Cur-wonras.—See corn inseots.

‘WIRE-WORMS.—See corn insects.

MEROMYZA AMERICANA, Fitch.—See wheat ingects,

Jomwr-wonm (Isosomae hordet, Harris).—See wheat insects,

ROCKY MOUNTAIN LocusT (Caloptenus spreius, Uh1).—See wheat inseots,
Locusts orurn THAN Rocky MOUNTAIN.—See wheat insects,

1Nsnc;§)% INJURING STORED 0ATS.~—See wheat insects,
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