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In Senate, March 16, 1838.

Ordered, That His Excellency the Governor, be requested to obtain
from the Agricultural Commissioner, such information relating to the
cultivation of Wheat in this Commonwealth, as may be deemed sea-

sonable and useful at this time; and lay the same before the Senate
when obtained.

Attest,

CHARLES CALHOUN, Clerk.

To the Honorable Senate ;

In compliance with the request contained in an order of the Senate,
of the 16th instant, I transmit a communication, from the Commission-
er charged with an Agricultural Survey of the State, on the subject of
the cultivation of Wheat.

EDWARD EVERETT

Council Chamber
27th March, 1838

(fcommontofaUl) of iWaosacjjUßetts.



To His Excellency Edward Everett,
Governor of Massachusetts l

Sir :—ln compliance with your wishes, expressed in your letter of
the 17th current, I have the honor to submit the subjoined report;
and am,

With the highest respect,

Your obedient servant,

HENRY COLMAN

Boston, March 24, 1838,



The order of the Senate of Massachusetts passed on 16th inst.
requesting His Excellency the Governor to obtain from the agricultu-
ral commissioner such information, as he may deem seasonable and
useful respecting the cultivation of Wheat in this state, is understood
to refer to the objects of the law recently enacted in this state pro-
viding for the encouragement of the cultivation of wheat. There
prevails throughout the state a desire to make the experiment de-
signed by the law of the capacity of the slate to grow this valuable
crop. The “ seasonable and useful information” required is under-
stood to be that which is immediately seasonable and useful. The
report of the commissioner will therefore be directed principally to

spring or summer wheat; meaning wheat sown in the spring ; and
harvested ordinarily within a period of a hundred days. Should
information be required respecting the cultivation of winter wheat,
other than that which will naturally be presented in the periodical
reports of the commissioner, he will at the suggestion of the Gov-
ernment be happy to furnish it.

HISTORV.

Spring Wheat is ofunsettled origin. It was brought from the Is-
land of Sicily into Great Britain in the year 1773 ; and was then
denominated Siberian Wheat. The designation under which it was
known in Sicily w7 as trimenid or three months wheat. There are at
least fifty different species of spring wheat known in England. They
are probably all of them slightly marked varieues of the same orig-
inal. The grain is generally smaller than that of winter grain ; its
flour is of a darker color, and abounds mors in gluten ; and its nu-
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March,6 SPRING WHEAT.

tritive qualities compared with winter wheat are as 94 to 95|. In
weight it is not usually so heavy as winter wheat, the latter some-
times weighing 65 lbs. to the bushel, the former weighing about 60.
The Black Sea wheat, however, a spring wheat, has weighed 65 lbs.
to the bushel. In taste it is sweeter, but the bread made from it is
neither so white nor light as that from winter wheat. Spring wheat is
a most valuable grain, especially for its early maturity. Remaining on
the ground so short a time, it escapes many of the perils from frost, in-
sects, and other circumstances to which winter wheat, requiring
nearly a year to come to maturity, is exposed. The differ-
ent kinds of wheat are like all other plants modified by circum-
stances of climate, soil, and cultivation ; and winter wheat, by being
planted in the spring from a sort of instinctive tendency in plants to
accommodate themselves to their situation, will after one or more
plantings become summer wheat, and ripen the same season in which
it is sown. The principal distinctions among wheats are into red
and white kinds, and into thin or woolly chaffed, or otherwise bald
or bearded. The white and thin-skinned are preferred for bread,
the flour being more delicate, and commanding a higher price in the
market ; but the red is more hardy ; and the bald is deemed less
liable to mildew than the bearded. In respect to diseases there is
no kind which has not in some cases escaped disease, when other
kinds have suffered ; and there is none which has not in its turn suf-
fered when other kinds have escaped. As far as the diseases of
wheat and the accidents to which it is liable are extraneous to the
plant itself, whether arising from atmospheric influences, from insects,
or from parasitical fungi or plants, the seeds of which may have been
conveyed from other plants in the neighborhood, all or any of the
different kinds of wheat may be alike affected. The diseases of wheat
may likewise be hereditary ; and, as in animals, they may become
aggravated in successive generations when propagated continually
from the same stock in the same situation. The same kind of wheat
planted year after year on the same farm or vicinity is liable to de-
generate, or to become subject to disease ; and therefore the best
cultivators recommend an occasional change of seed ; and care should
be taken to obtain that which is healthy. That very extraordinary
care in selecting the finest, plumpest, and most healthy product for
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seed might as in other cases prevent the deterioration of the plant is
scarcely to be questioned.

CULTIVATION IN MASSACHUSETTS.

Complaints have been made for years that wheat could not be
raised in Massachusetts ; but it has continued to be raised to some
extent throughout New England. On newly cleared and burnt lands
it has always succeeded ; and one of the best farmers in New Eng-
land asserts, that it is ordinarily as successful as other crops, under
good cultivation. This farmer’s wheat crops, for amount to an
acre, have rarely been exceeded in any part of the country.

It may be an encouragement to refer to crops which have been
raised in Massachusetts.

In 1814, Bezaleel Taft of Worcester County, states, that he had
been accustomed to grow spring wheat for fifteen years ; and his
crops averaged from 12 to 22 bushels. For three years preceding,
the town in which lie resided produced a thousand bushels per year.

In the same year Jno. Lowell produced 22J bushels to the acre ;

Josiah Quincy 15 bs.; P. C. Brooks, 14 bs. The average yield in
the town of Shrewsbury was 12 bushels to the acre. John Jenks,
in Salem, obtained more than 44 bushels on two acres ; and in West
Newbury the amount of wheat sown was 178 bushels—the extent of
land 89 acres ; the produce 1956 bushels, or nearly 22 bushels to
the acre.

In 1815, in Danvers, the yield of wheat was at the rate of 26
bushels to the acre.

George Osgood, of Andover, speaks of having raised wheat for the
fifteen years preceding, and of his crops having averaged 20 bushels
to the acre.

In 1816, Silas Pepoon, ofStockbridge, raised greatcrops of spring
wheat on light soils, and obtained 25 bushels on seven-eighths of an
acre. Four bushels sown gave 82 bushels 12 qts. of an excellent
grain weighing 64 lbs. to the bushel. Much of the soil of this re-
gion is of a limestone formation. The crops of wheat, in the re-
markably cold season of 1816, were every where productive.

In 1817, Jacob Bice, of Shrewsbury, produced 26| bushels on one
acre and 4 rods of land—3s bushels to the acre. Jona. Allen, of
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Pittsfield, raised 34 bushels to the acre. Accounts were received
this year from all parts of the state of large crops of spring wheat,
particularly from Berkshire and Worcester counties. In West New-
bury 58 acres of land produced 1325 bushels, or 22 bushels to the
acre. Moses Emery, of the same town, raised 33J bushels to an
acre.

In 1819, William Jackson, of Plymouth, says he is as successful
in raising wheat as any other crop, and obtains 18 to 25 bushels to
the acre ; and that any land which is suitable for upland mowing is
adapted to this crop. In 1822, he obtained 22 bushels to an acre.
In 1823 from I acre and 146 rods 50 bushels.

In 1821, R. Green, of Mansfield, obtained 16 bushels to the acre
weighing 55 lbs. 4 oz. to the bushel.

In 1818, I. Simpkins, in Brewster, Cape Cod, obtained 22 bush,
to the acre ; sowed 25th April, and reapt Ist of August.

In 1819, Payson Williams, of Fitchburg, from 1£ acre obtained
28 bushels, 30 qts. In 1825 this same farmer obtained 37 bushels
to the acre, weighing 65 lbs. to the bushel.

In 1830, Tristam and Henry Little, of Newbury, obtained 34J
bushels to the acre.

In 1828 or 9, in Lynn, twenty-five bushels were obtained to the
acre.

In 1834, George Dickenson, of Deerfield, obtained 19J bushels to
the acre. William Thurlow, of West Newbury, obtained 30 bushels
to the acre. Payson Williams, of Fitchburg, who has so distin-
guished himself by his productive cultivation, 55 bushels to the
acre.

The past year, 1837, F. Knight, of West Newbury, obtained 32
bushels to the acre ;—Joseph P. Leland, of Sherburne, 32 bushels,
14 qts. to an acre. Payson Williams, of Fitchburg, 38J bushels ;

Eldad Post, of Lenox, 40 bushels.
The above statements show how constantly and successfully spring

wheat has been cultivated within the state. They might be much
extended.

KINDS OF SPRING WHEAT.

There are six kinds of Spring wheat known among us, designated
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by local or accidental names. When well formed they are marked
by slight differences of color and shape ; but no analysis has within
my knowledge been made to ascertain any differences in their nutri-
tious properties.

1. The red bearded Virginia summer Wheat was first noticed
about 1795 ; and was celebrated for its early maturity and produc-
tiveness. It is sometimes known as the Lawler wheat from the name
of the person, who introduced it. It is still cultivated in many parts
of the state, and much approved.

2. The Gilman Wheat, a bearded and productive variety, has
been known among us since the year 1816. Accident brought some
of this wheat into the hands of Nathl. Gilman of Exeter, N. H.,
who cultivated it with care, and from him it has been generally dif-
fused in New England. My own crops of this variety have been
from 16 to 25 bushels. Mr. Post of Lenox obtained this year 40
bushels to the acre. This is a beautiful variety.

3. The Tea Wheat, a bald wheat, has been cultivated several
years, and is a most valuable grain. It is said to have originated in
a few grains found in a chest of tea.

4. The Siberian Wheat, cultivated in western New York, and
represented as excellent. This is said to yield from thirty to forty
bushels to the acre, and to be proof against smut or rust. Its ori-
gin is not stated, but it appears to differ little if at all, from the Ital-
ian. Its yield must depend upon the condition of the land and the
cultivation. A preventive against smut in any wheat is ascertain-
ed ; and it is the farmer’s fault, if his field is smutted. It is
stated that this wheat has hitherto proved secure from rust; but as
mildew and rust have, it would seem, from pretty general experience,
an intimate relation with the state of the atmosphere, though other
causes may operate to produce them, we believe that no particular
species of wheat furnishes a certain security against these calamities.

5. The next kind is the Italian, which has been much rais-
ed in the interior of New York ; |and the last year cultivated
in several parts of the United States. This kind of wheat was
brought from Florence in Italy about five years since ; and has been
since that lime very successfully cultivated. Of the samples of Si-
berian and Italian wheal now before me the Italian is quite superior ;

2
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the latter was raised in Lanesboro’by one of the most careful farmers
in Massachusetts ; and the former was received by the Governor
from the Patent Office in Washington. The Siberian is not plump
and is probably not a fair sample. The Italian wheat has been found
productive on soils of moderate fertility ; 35| bushels have been
raised this year on Jof an acre. In Berkshire county, where the
Italian and Siberian have been cultivated side by side, the preference
has been given to the former. In New York, the result is stated to
be otherwise. A controversy, stimulated by private interest among
the growers of this wheat, has been going on, as to the comparative
merits of the two kinds. It would be unsafe to pronounce a pref-
erence without farther experience. They both promise well and
may be recommended for cultivation.

6. The Black Sea Wheat is another variety, which may be
safely commended to the farmers. We speak of the spring variety,
raised first in 1831, in Fitchburg, Mass. There is a wheat under
the same name raised in New York, of great productiveness, which
is a winter wheat. The Black Sea spring wheat, was first introduc-
ed by Payson Williams, of Fitchburg, Mass. A friend in Smyrna
found this grain on board a vessel from the Black Sea ; and sent a

bushel of it to Mr. Williams. His cultivation has for years been
extraordinarily liberal, and in a corresponding degree successful.
Five years since, he obtained 55§ bushels to the acre, weighing 65
lbs. to the bushel. This year his crop is reported at 38*1 bushels.

7. Another variety has been brought into the country from Por-
tugal called the Seven Weeks Wheat. It was imported by a public
spirited gentleman in Stockbridge, Berkshire county, the last year,
but did not arrive in season to admit of a fair trial. It is said to yield
vvell under good cultivation ; and to come to maturity in seven weeks
from the time of sowing. How well it will succeed in our latitude
remains to be determined. I have sent to Lisbon for a quantity for
distribution among the farmers, deeming it from the representations
made worthy of a fair experiment. The kernel is long, and of a
dark color ; the quality of the flour is not ascertained.

Having spoken thus fully of the different kinds of spring wheat
raised in the state, it must be left to every farmer, to choose for him-
self.
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SELECTION OF SEED.

I have suggested the importance of an occasional change of seed.
Without a careful selection of early, well-formed, and healthy plants,
all crops have a tendency to degenerate in the same soil. A change
of soil appears to produce a change in the habits or constitution of
the plant, and impart to it new vigor. Besides this, diseases are
propagated and aggravated by the continued cultivation of the same
plants on the same land. From wellknown experiments it is settled
that the condition of plants may be kept up and their vigor and pro-
ductiveness improved by extraordinary care in the selection of seeds;
but as this extraordinary care is not likely to be bestowed by the
great mass < f cultivators, we recommend as the best substitute an
occasional change of seed.

The next point of importance is to choose for seed that which is full,
healthy, and perfect. Many farmers believe that shrivelled and im-
perfect grain is as good for seed as that which is sound and fair ; and
as a bushel of shrivelled grain contains more seeds, and will produce
more plants, and at the same time can be obtained at a cheaper rate,
it is often preferred. This is a great error. It contradicts all the
analogies of nature. It is a universal rule in the propagation of ani-
mals and vegetables, that like produces like ; that imperfections and
diseases are transmitted and aggravated by propagating always from
the same without selection ; and that to improve the race the most

perfect are to he chosen for the parents of the future stock. To
this law of nature, the wheat plant presents no exception. Experi-
ment has decided this point. In an exact trial made for this purpose
in Scotland, in 1783, it was found, that while seed wheat selected
from a crop perfectly sound and ripe produced 15 bushels for one
sown, seed which was shrivelled and imperfect produced only 5£
for one.

QUANTITY or SEED TO AN ACRE.

Of spring wheat this ought not to be less than two bushels ; and
many of the best cultivators in this country and abroad, are accus-
tomed to recommend two and a half, and sime three bushels. We
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speak of broad cast sowing ; the drill cultivation of wheat has never
been practised among us, excepting in some small experiments.
With the habits of our people it can hardly be expected to be intro-
duced. The best crops, which have been raised in the state, have
been from abundant sowing. In Mr. Williams’s great crop of 55
bushels to the acre, three bushels of seed were sown. The land,
however, in this case, was put into the highest condition for the pre-
ceding crop. An observing and successful farmer on Connecticut
river states, that he has for several years seeded thus abundantly for
his rye as well as wheat, and with much advantage. Wheat is a
plant, which, where it has opportunity, tillers very much, or throws
out an abundance of side shoots. There is time for this with winter
wheat, which is eleven months in the ground. It is not so however
with spring grain, which is matured in three or four months. It will
be found likewise with wheat, as with Indian corn, that the ears of
grain growing upon the suckers are generally much inferior to the
ear produced upon the main stalk. One object of thick sowing is to
avoid this throwing up of suckers. It is ascertained, likewise, that
thickly sown wheat is less liable to blast or mildew, than that, which
is thin and scattered.

PREPARATION OF THE SEED.

The preparation of the seed is of great consequence. Two ob-
jects are to be answered by it; to get rid of the light and imperfect
seeds, and likewise foreign seeds or the seeds of weeds ; and to
furnish a preventive against smut. The smut, which in respect to

its nature has been long matter of dispute, is now generally conceded
to be a minute plant, the seeds of which adhere to the grain of
wheat. These seeds must be destroyed ; and this is to be done by
the application of some caustic or cleansing substance to the grain
before sowing. Various steeps or washes have been successfully
used—very small solutions of arsenic, of blue vitriol, and of green
vitriol, have been employed with perfect success. But a strong
brine is equally efficacious ; let it be if convenient the brine of a
beef barrel. Let the seed wheat be first thoroughly washed in wa-
ter, and all the dirt, and light and imperfect seeds be floated off; and
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then after steeping it for a time in strong brine, let it be taken out,
on the barn floor, and thoroughly sprinkled w ilh finely slaked lime
until every kernel shall have taken up as much as can be made to ad-
here to it. It is then ready for sowing ; but should the weather
prove unfavorable, or the sowing for any reason be delayed, the
wheat must be occasionally sprinkled, so as to prevent its becoming
dry. Some persons recommend the use of urine, or liquor from
the barn-yard, but it is believed to have no advantage over brine.
Others apply the ley of ashes, but there is danger of leaving the
wheat too long in such a steep. Others insist that the steep should be
nearly at scalding heat, but this is attended with danger. There is
another disease which goes under the name of smut, which seems to be
merely the bursting of the grain through plethora, like the smut in
Indian corn. As this effect is never universal or general through
the field, it is not of much importance. I know no remedy against
it. The smut in wheat was at one time matter of great concern ;

but those, who carefully prepare their seed as above directed, may
dismiss their apprehensions.

As to the length of time, during which the seed may be left in
the steep, various opinions are entertained. If it is to be sown im-
mediately upon being taken from the steep, and can be covered as
soon as it is sown, there is no risk of its being swollen even to ger-
mination ; but unless both these things can be done, it is not advisa-
ble that it should remain long enough in the steep to be much swol-
len.

The small round black seed of the tares often found in wheat, re-
sembling in size an onion seed, and which are a great pest both to
the crop and to the land, cannot be floated off in water, nor sepa-
rated by any common wire riddle. A farmer in Edgartown, states
that he has a sieve made of parchment pierced with small holes, by
which these seeds are easily separated ; —and a farmer in Northamp-
ton is stated to have invented a machine by which all these impuri-
ties, tares, chess, &c. are effectually removed. This, if true, will
prove highly valuable, as the seed cannot be made too clean, as well
on account of the growing crop as of the flour. Garlic within my
knowledge, does not prevail in New England.
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SOWING.

The land should be in as fine tilth as possible. The seed should
not be sowed deep. It should not be sowed upon the furrow. The
land should be finely harrowed before sowing ; the seed Should be
covered by a harrow ; and the land then carefully rolled. With
respect to winter wheat, deep planting may be less objectionable, as
the deeper the roots of the plant fix themselves, the less likely are
they to be thrown out by the frosts ; but it is not so with summer
wheat. The seed requires simply to be covered with earth ; and
then the more accessible it is to the great agents of vegetation, air,
light, and heat, the more vigorous will be its growth. One of the
most scientific and practical farmers in Europe, in an earnest essay
upon the importance of shallow sowing, has illustrated his precepts
by plates, showing the condition of the plant when sowed deeply, or
when slightly covered. I subjoin two of these figures, which strik-
ingly illustrate his doctrine.
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“ The line (a) represents the surface of the ground. The figure
(b) represents a seed lightly covered, and throwing up several vigo-
rous shoots immediately from the seed. The figure (c) repre-
sents a plant springing from a seed buried deeply in the earth.”
This last plant vegetated though two or three inches under the
surface; threw out its seminal or first roots, and sent up its shoot
bearing two leaves into the air ; but as the first joint of the culm rises
therewith, and remains near the surface, it also throws out roots, and
entirely supersedes those that were first produced from the grain.
Many persons suppose, that the placing of the seed at irregular depths
makes but little or no difference to the ultimate strength of the plant,
or to the crop. This philosophical and rational observer affirms,
that this unnecessary waste of vegetable power, is hurtful and unnatu-
ral. Besides this, the young plant must be more liable to accidents
from the changes of the weather, slugs, and insects, during the ascent
of the first shoot, and before the principal roots are formed, than if it
started from its natural position at once.

SOIL FOR WHEAT.

Rich, heavy loams, containing a considerable mixture of clay, are
most suitable to wheat. Wheat has been cultivated with tolerable
success on sandy or siliceous lands ; but on lands of this description
it cannot be repeated oftener than once in five or six years, and the
land ought to have been prepared and enriched by the cultivation of
preceding manured crops. Lands strongly calcareous, or abounding
in lime, are favorable for wheat, and indeed for all other crops.
Wherever clover can be made to grow, there wheat may be cultiva-
ted to advantage with proper management.

SITUATION AND ASPECT.

The aspect of lands, whether high and airy, or low and confined,
is of considerable moment. Various theories have been suggested
in regard to the origin of rust and mildew in wheat. The prevalent
opinion with the French naturalists at the present day is, that they
like smut consist of small parasitical plants, designed to be nourished
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upon the wheatplant. Whatever may be the fact, the appearance of
these diseases bears as near a relation to certain states of the weather
at the time the wheat is maturing its seed, as the courses of the tides
to the changes of the moon. These diseases usually occur in the
damp, hot, steaming, foggy weather of July. In low and confined
situations, wheat is much oftener blighted than in situations which
are elevated, and where the air circulates freely.

PLOUGHING AND PREPARATION OP THE LAND.

If intended to raise wheat on land, for example, that is now in
green sward, what should be done ? Let the land be turned over
with as much care, and the furrow slice be laid as flat as possible ;

and then thoroughly rolled with a heavy roller, until the field is en-
tirely smooth. The inverted sward must not be disturbed ; and in
no case brought again to the surface. As to the depth of ploughing,
if a subsoil plough, such as is described in my First Report, were
used, the more deeply the subsoil could be loosened, without bury-
ing the upper stratum or mould, so much better would be the crop.
But as such an instrument is probably not yet in use among us, it is
advisable to plough little deeper than the vegetable mould; and let
that be thoroughly reduced by harrowing to a fine tilth ; and the seed
be sowed as soon after ploughing as can be conveniently done. Ex-
perience and observation establish as a general rule in farming, to
sow as soon as may be after the land has been stirred.

PRECEDING CROPS.

Good crops of wheat have been obtained after corn, potatoes,
and rutabaga. In England wheat crops, or wheat are termed white
crops. Wheat, oats, barley, &c. usually follow turnips, and in
these cases the manure is applied to the preceding or green crops.
Turnips, Swedish turnips, cabbages, and all the Brassica tribes, are
great exhausters of the soil; but in Great Britain they are usually
eaten on the land by sheep, and the land is enriched by the deposits
of the sheep. The best crops of spring wheat with us have been
obtained after potatoes highly manured. Fine crops likewise have
followed Indian corn and broom corn. In such cases, sometimes,
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the land is simply harrowed, and the wheat put in with a harrow; but
this is slovenly cultivation ; and, though respectable crops are in this
way occasionally obtained, it cannot be recommended.

MANURES FOR WHEAT.

Land among ns can seldom be found too rich for wheat; but the
enriching manures may be applied in too great quantities ; or in an
improper condition ;orat an improper time. The feeding of plants
is as imperfectly understood as the feeding of animals. As with an-
imals so with plants, we know that they cannot live without food,
and their vigor and fruitfulness depend much upon the quantity and
quality of their food. But how it is taken up, and by what means
elaborated and distributed, remains as yet, in a great degree, among
the deep secrets of nature.

Manures are of two kinds ; putrescent, animal, or such as are sup-
posed to furnish directly the food of plants ; or active, such as excite
either the organs of the plant to receive, or the powers of the earth
to prepare, this food to be received, or by themselves educe from
the substances, with which they come in contact, the means of sus-
tenance and growth for the vegetables to which they are applied.
The former class consists of animal or vegetable substances in a
state of putrescence or decay, the latter, of mineral substances capa-
ble by their action of rendering these vegetable and animal substances
soluble and receivable.

1 shall go little into any theory of vegetation or of the operation of
manures. Many theories have been framed, but no one so demon-
stratively established, that none other can be substituted in its place,
after farther inquiries shall have made us better acquainted with these
mysterious but profoundly interesting operations of nature. Facts
established by repeated experiments are mainly to be relied upon.
The application of green and unfermented manures has always been
prejudicial to wheat crops. We know that the food of plants can-
not be taken up unless it is reduced to extreme fineness or rendered
soluble. This is applicable to all plants. If green and unfermented
animal or putrescent manure be applied to wheat, it is always ad-
visable to plough it in deeply, so as not to be reached by the roots

3
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of the plant until it has undergone some degree of decomposi-
tion. If, however, the manure be completely fermented and decom-
posed, it may then be safely applied, by being spread on the ground
and harrowed in. It is desirable, however, in general that the
manure should be applied to the crop which precedes the wheat.

Lime.—The presence of lime in some degree in the soil seems es-
sential to the growth of wheat, and in a degree to the perfection of any
plant. A very minute portion oflime is always found in the wheat plant.
Some portion oflirae likewise is found, it is believed, in all soils, ex-
cepting those composed entirely of decayed vegetable matter like
peat, or of pure silex or sand. In the most productive soils for
wheat, lime is found in the form of a carbonate ; and the permanent
value of a soil for grain crops may be in a degree determined by the
presence of lime. In Europe the analysis of the best soils gives
25 to 30 per cent of carbonate of lime. We shall soon be fa-
vored with the analysis of the soils of our own state from our
learned geological surveyor.

Lime is not however the food of plants. It is not a mere stim-
ulus to the plant. The most reasonable theory is, that it causes the
dissolution of other substances in the earth ; and prepares them to
become the food of plants, or to yield that substance, which con-
stitutes their food. As lime itself does not constitute the food of
plants, this explains why lime alone does not enrich a poor soil; and
why, where it has been applied in excess and without the addition of
other manures, it for a time impoverishes a soil.

A new theory of vegetation has been suggested by some distin-
guished European philosophers, which professes to approach nearer
to a solution of this great mystery than has yet been reached. “ A
new substance has been discovered in all soils and manures, which is
denominated humin or geine. It has been found likewise in all
barks ; in saw-dust, starch, and sugar. Humin is a substance not

unlike carbon, for which it has hitherto been mistaken. It combines
with the salts and forms the humic acid. There is a strong analogy
between humin and other nutritive substances, such as gum or fecula.
It forms a humate with an alkali, which is very soluble in water.

All substances, which contain carbon are dissolved in the water of
vegetation through the means of humin ; and the dissolved mass is
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taken up by plants as food. Humin in combination with lime, am-
monia or potass also becomes soluble in soils or dung Humic acid
and carbonic acid gas, mixed with water, according to this discovery,
constitute the chief food of plants. Every description of manure is
only valuable in proportion as it contains these substances.”

Such is the modern theory of vegetation ; which is in itself plau-
sible, but which will be farther tested by the lights of chemical sci-
ence ; from which examination the best results to agriculture are to

be expected. Lime causes the evolution or extraction of this matter

from various substances. Potash leads to similar results, and with
more power than lime and bone manure ; and night soil and all animal
manures are supposed to furnish humin or geine in abundance. In
respect to night soil or human excrement, a discovery has been re-
cently made in France, which promises valuable results. The char-
coal procured from burning wood, peat, or coal in close vessels has
been mixed with it in the form of a fine powder, which operates to
disinfect it of all offensive odor ; and reduce it to a powder, which
is portable and may be easily distributed. I have seen this process
perfectly effected in the course of an hour. Manures in a decom-
posed and fermented state are said to supply this humic acid
much more abundantly than in a crude or fresh state. In what pre-
cise condition they are best applied must be matter of farther in-
quiry and experiment; and depend somewhat on the mode of their
application. If designed to be spread broad-cast and ploughed in,
experience seems decidedly in favor of applying them in a green
and unfermented slate ; but it is as well decided that green and un-
fermented manure should never be brought in immediate contact with
the roots of a growing plant.

The rules for the application of lime to the soil are of more im-
mediate importance to the farmers than any further discussion of the
theory of their operation.

Limes are found of various qualities from their different measures
of combination with siliceous, argillaceous, or magnesian earth.
Magnesia is found combined with some of our lime-stones in con-
siderable quantities, and when in great amount is deemed pre-
judicial to vegetation. The quality of our various lime-stones is of
great importance ; and this will soon be furnished to us by the high-
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est authority. Lime may be applied to soils for two objects. The
first to make a permanent change in the nature of the soil, as for ex-
ample, to render a clayey soil less adhesive, and make it friable. In
this case a very abundant application would be required ; and at the
present prices of lime and of land would be an experiment not likely
to be undertaken by many of our farmers.

The second object is to afford immediate aid to vegetation. In
this case, if we had means of reducing the limestone to a fine pow-
der without calcination, it might at once be advantageously applied,
and with permanent benefit. This has been done by an intelligent
observer in West Stockbridge. He has obtained the ground stone
in the form of a fine powder from the mills and shops for sawing and
planing marble. The usual form in which lime is to be applied
among us is in a calcined state, and with a view to its immediate ef-
fects. In order to apply it advantageously, it must be either air
slaked, or slaked with water. It may be slaked with water in the
field, and distributed immediately while warm ; or mixed with mould,
in the proportion of one bushel of lime to five of mould, and spread
in that form ; in which latter form it is, perhaps, more likely to be
equally diffused. It may be mixed with peat earth ; but in this case
it should be allowed a considerable time for fermentation, in order to
render the vegetable matter of peat soluble, and to extract from it
the proper food of plants. But it must not be mixed with animal or
putrescent manure. Its effects in such case are to destroy the ani-
mal matter, and leave only the woody fibre.

The effects of lime, whether applied in a caustic or an effete state,
either air slaked or water slaked, are not very different. The heat
imparted to the soil by its application when warm would undoubted-
ly be to a degree beneficial. It should be applied on the surface of
the soil, and merely harrowed in. It has a constant tendency to

sink into the soil: and its operation is wanted in the vegetable mould,
which is at the surface. In regard to the quantities to be applied
there are great diversities of practice. In England, upon soils com-
paratively destitute of calcareous matter, from 100 to 600 bushels
have been applied ; the last quantity, however, with injury to the
land for some time. The English consider that 300 bushels are
ordinarily a proper dressing for an acre, and this is applied at once ;
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very much larger quantities have been applied, but the advantages of
such copious liming are not always a compensation for the expense.

The French, and the Germans, of late especially, have been high-
ly successful in the application of lime. The practice of the former
differs from that of English agriculture ; but its advantages have been
fully tested. They recommend the application of about 12 bushels
per year, annually, for three years in succession, or 40 bushels ap-
plied at a time once in five years. This is deemed ample. In this
case is probably intended 12 bushels of unslaked lime, the bulk of
which in the form of a hydrate, or slaked with water, is more than
doubled. The plants on an acre will not take up a sixth of this
quantity ; but much of it is lost by gradually sinking into the soil, or
goes to its permanent improvement. The French method rests
upon the highest authority of science and actual experiment; and
may be commended to our farmers.

Marls, which contain a good proportion of lime, are of great
value in ameliorating soils ; and operate in improving soils and sup-
plying calcareous matter, though not in the active and immediate
manner in which lime operates. Their application, however, is con-
sidered by many as preferable to lime. On this subject we want
more experience. The Berkshire shell-marls, which have been re-
cently discovered, contain from SO to 90 per cent of lime. The
operation of shell-marl, or marl containing a large amount of shells in
a state of decomposition, is much slower than that of quick lime ;

but its effects are quite lasting. When applied to heavy soils and
soils naturally cold, it enriches vegetation, but does not forward it.

Potash, or vegetable alkali, is stated to be of more value than lime
in producing the humin which is deemed the essential food of plants.
Some value it at a much higher rate. It has been applied at the rate
of from 50 to 100 lbs. to an acre ; and, as stated, with great success ;

but I have no knowledge of any such decisive experiments as would
justify me in speaking with confidence of its effects, or the mode of
its application. Mr. Williams’s great crops of wheat have been as-
sisted by fifty bushels of wood ashes spread to an acre ; and a good
crop of wheat seldom fails to be obtained on newly cleared and
burnt land. The potash is here present in large quantities.

Leeched Ashes and Soapboilers' Waste are esteemed a most
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valuable manure. A good deal of lime is ordinarily mixed with
them ; and they abound in vegetable alkaline matter, which is highly
favorable to the crop. They should be spread on the surface, and
harrowed in. From fifty to one hundred bushels can be safely ap-
plied to the land, though few farmers will feel that they can afford
the application at the prices at which they are at present held. I
have used them with great advantage ; and one great advantage from
the use of bone manure and ashes is that they do not introduce
weeds into the soil. The farmers on Long Island often import
leeched ashes from New England for their wheat lands ; and, as they
say, with much advantage. They must not be too often repeated
on the same land.

Bone manure, in the form of dust, or small pieces and dust inter-
mixed, is a most valuable manure. It contains a large proportion of
the phosphate of lime, which has always proved a most efficient aid
to vegetation. Forty bushels of crushed bones, or twenty-five bush-
els of bone dust, to an acre, have been found as efficient as a much
larger quantity ; and no advantage whatever has come from doubling
this amount. Bone dust mixed with ashes has been highly effica-
cious. The best mode of application is to mix them with mould,
or barn-yard compost ; and if for grain crops spread and harrow
them in lightly ; but it is essential that they should undergo a degree
of fermentation before they are applied to the land ; and that the
land to which they are applied should be dry. The lands on which
bone manure has been found efficacious have been light, dry, and
sandy soils:—upon clayey or heavy soils it has not been useful.
If for immediate effect, the bone dust is to be preferred ; if for per-
manent improvement, the crushed bone. At the only mill known in
Massachusetts, which is at Roxbury, the manufactured article con-
tains a good deal of the dust intermixed with the crushed bones. It
is sold here, we understand, at 35 cents per bushel, and large quan-
tities are on hand to be supplied.

The application of lime, too, should never be made but in dry
weather, and when the land is dry ; as otherwise it is apt to be
formed into a mortar, which is not easy of solution. Lime applied
in any form to the land, it is to be remembered, is not an enricher of
the soil ; and therefore, if lime alone should be applied for a succes-
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sion of years, and all putrescent or vegetable manures be omitted,
the land would be losing instead of advancing in fertility. It is
merely a preparer or evolver of the food ofplants.

Gypsum has not been found of any apparent value to wheat.
Saltpetre. Another manure, never, we believe, used in this

country, from foreign accounts deserves a trial. This is saltpetre.
It has been used at the rate of one cwt. to the acre, finely pulver-
ized, and sown broadcast upon the growing crop ; and its beneficial
effects upon the plant are stated to have been remarkable, especially
in its effects upon the straw. It is to be used, however, with cau-
tion, as not having been sufficiently tested.

TIME OF SOWING.

Of the proper time of sowing the wheat crop, opinions are various.
Early sowing has been usually recommended, that the crop may be
so far advanced as to be out of the way of the hot, sultry and damp
weather of July, which, if it be not the cause of rust and mildew,
seems, from its usual coincidence with it, to favor directly the de-
velopement of this evil.

Spring wheat has succeeded well when sown as late as the 25th
of May or even the first of June. Farmers in general, however,
suppose, from such late sowing, the danger of mildew upon the crop
is greater; and in such short seasons as the two last, the crop from
such late sowing might not always be out of danger from frosts.

The Grain Worm.

There is another circumstance deserving of particular attention.
In many parts of the country the wheat crops have been destroyed
by what is called the Grain Worm ; (the Cecidomyia Tritici.)
A small black fly, in immense swarms, is seen hovering over the
wheat fields, in the season of flowering, and deposites her eggs upon
the plant, which presently produce small orange-colored maggots,
which are found in the grain and entirely destroy it. This worm is
first spoken of as appearing in England, in 1795, and afterwards
prevailing to a great extent in 1828, and producing the most severe
losses in the crops. No certain preventive has yet been discovered.
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The worm appears in the season when the wheat is in flower; and
some farmers have professed to find a perfect security by sprinkling
their wheat fields at this time, when wet with dew or rain, with finely
powdered lime, at the rate of a peck, and in some cases a bushel, to
the acre. Other farmers have failed in this application ; but whether
the application was made at a proper season, and under proper cir-
cumstances, is not determined. An intelligent farmer in West
Newbury, the present season, assures me, that he applied it to his
fields, which escaped the ravages of the insect, while the fields of
his neighbors adjoining his, suffered severely. Facts are far more
valuable than mere hypothesis ; and though enough may not have
been as yet accumulated to decide this matter, yet what has already
taken place is sufficient to encourage farther trials. A perfect pre-
ventive against this alarming depredator would be worth millions to
the country and the world. The thorough liming of the soil has,
without doubt, a beneficial influence in destroying the germs of in-
sect life.

In several remarkable cases, where wheat has been sown very
early or very late, it has either passed beyond the season of liability
to injury from the fly before his arrival, or his season of doing injury
has passed away before the wheat has come into a condition to be
injured by his attacks. The season of injury is at the lime of the
flowering of the wheat. The wheat crop above referred to, planted
late in May, escaped to a great degree ; the crop sown in June
entirely escaped his depredations ; though other crops in the vicinity,
in a different state of forwardness, severely suffered. I lay the case
fairly before the farmers, and must leave the decision to themselves.

Diseases.

Of other evils to which the wheat crop is exposed, I shall add
little to what I have already stated. If the rust and mildew are pa-
rasitical plants like the smut, the seeds of which, by means which no
sagacity has as yet discovered, attach themselves to the wheat plant,
it is certain, from the fullest experience, that their development is
particularly favored by certain conditions of the weather; and that
they seem, in most cases, contemporaneous with the presence of
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heavy dews, and hot, steaming, sultry fogs. Sure preventives in
this case are not known ; but I recur again to an important fact,
stated in relation to this subject in ray First Report on the Agriculture
of Massachusetts : I mean the case of two farmers in the vicinity of
each other, whose wheat fields, in respect to soil, aspect, seed,
preparation and cultivation, seemed precisely alike. The field of
one was severely blighted ; the field of the other yielded a fine,
healthy, plump grain ; and the only circumstance of difference of
treatment in the two cases, which I could ascertain, was, that the
owner of the latter field, for several mornings during the continuance
of the damp and foggy weather, and when his grain was covered with
a heavy honey dew, caused it to be swept and the moisture shaken
off by drawing a rope over the standing grain.

In respect to harvesting the grain, experience and observation
are best able to decide the proper time of cutting. It is better
to gather it early rather than late. When suffered to stand until
dead ripe, much of the grain will be lost in the field. When gath-
ered early this loss is prevented, and the grain be heavier and
fairer. An eminent English farmer states his saving by cutting his
grain early as, in his opinion, equal to one fifth. The general rule to
be given is, to cut the grain when the culm or stalk under the ear
appears to be dead ; but in this case it will need some “ making” in
the field.

Of the mode of gathering, cradling, as it is termed, is preferable
to reaping, where the grain is not lodged ; but what is called a
Scotch bow, of which some account in given in the N. E. Farmer
of 2d August last, has been found as efficient and useful in a careful
hand as the best formed cradle. It is simply a hoop bent in an
elliptical form, and firmly attached to the snaith, by which the grain
is received after it is cut, and deposited by the mower as regularly
as with a cradle. The advantages, which it presents over the cradle,
are, that the expense of it is trifling, as any farmer can make it; it is
very light ; and it can be used with ease by any one who under-
stands the proper use of a common scythe. It was introduced into
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Maine by one of the most intelligent and public spirited farmers in
that state; and has been spoken of the past season with the strongest
approbation.

SOWING CLOVER WITH WHEAT.

I add in conclusion to every farmer, who proposes to sow wheat,
my advice to sow with his wheat a few pounds of southern clover.
It will not injure the growth of the wheat. It will protect the land
from the effects of drought after the wheat crop is taken off; and
should he choose to continue the cultivation of the field, the land will
be enriched by the ploughing in of this green crop with the stubble,
to an amount vastly exceeding the cost of the seed and the expense
of the sowing. On such a clover ley gypsum may be ordinarily ap-
plied to great advantage ; and I have known lands thus managed
gradually made better, even after a repeated succession of grain crops,
without any other manuring than the gypsum applied to the clover and
the ploughing in of the clover and the stubble. Some experiments
in Berkshire County induce the conclusion that the clover should not

be turned under in a state of great luxuriance or succulence ; but
rather in a decayed or matured state. This point deserves observa-
tion and experiment.

The Commissioner of Agricultural Survey respectfully submits
this Report on the Cultivation of Spring Wheat to his Excellency
the Governor, in obedience to his request. The information re-
quired by the order being asked for with as little delay as possible,
he has had no opportunity of going as fully into the various topics
connected with the subject, as he would otherwise have been
glad to do. This he hopes will apologise for its imperfections.
The cultivation of wheat will of course form a prominent subject in
his general Reports ; and he will there endeavor to supply defi-
ciencies, which may be found here. The experiments to be made
in the state this year under the bounty of the Legislature, with the
important conditions connected with the obtaining of that bounty,
will undoubtedly furnish much information on this subject of a valua-
ble character. He looks, too, with great confidence to the Report
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of the Geological Surveyor, now in press, for instruction on soils
and mineral manures. Under these circumstances, he has sought
anxiously to give such information as might be deemed seasonable
and useful; and commends his efforts most respectfully to the public
candor.

HENRY COL MAN,
Commissioner of Agricultural Survey.

Boston, 26 March, 1838,




