Louisiana State University

LSU Digital Commons

LSU Agricultural Experiment Station Reports LSU AgCenter

1901

Sugar cane: experiments in cultivation

William Carter Stubbs

Follow this and additional works at: http://digitalcommons.Isu.edu/agexp
b Part of the Agriculture Commons

Recommended Citation

Stubbs, William Carter, "Sugar cane: experiments in cultivation” (1901). LSU Agricultural Experiment Station Reports. 295.
http://digitalcommons.Isu.edu/agexp/295

This Article is brought to you for free and open access by the LSU AgCenter at LSU Digital Commons. It has been accepted for inclusion in LSU
Agricultural Experiment Station Reports by an authorized administrator of LSU Digital Commons. For more information, please contact

geostel @lsu.edu.


http://digitalcommons.lsu.edu?utm_source=digitalcommons.lsu.edu%2Fagexp%2F295&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.lsu.edu/agexp?utm_source=digitalcommons.lsu.edu%2Fagexp%2F295&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.lsu.edu/agcenter?utm_source=digitalcommons.lsu.edu%2Fagexp%2F295&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.lsu.edu/agexp?utm_source=digitalcommons.lsu.edu%2Fagexp%2F295&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1076?utm_source=digitalcommons.lsu.edu%2Fagexp%2F295&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.lsu.edu/agexp/295?utm_source=digitalcommons.lsu.edu%2Fagexp%2F295&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:gcoste1@lsu.edu

SECOND SERIES, NO. 66.

B e e e —————

I = i ¥ = e o

—OF THE—

AGRICULTURAL EXPERIMENT STATION.

—OF THE—
Louisiana State University aund A, & M. College
WM. C. STUBBS, Pr. D., Director and State Chemist.
e ———
Sugar Cane. Experiments in Cultivation.
= - -

By Wwu. C. 8TUBBS
S — —

I$SUED BY THE BUREAU OF AGRICULTURE AND IMMIGRATION,.
J. G Leg, COMMISSIONER,

4 BATON ROUGE.
g LT PRINTED A'rrnlnv'xinwnooxm:onom
; '




Louisiana State University

aud A, & M. COLLEGE.

EOUISIANA STATE BOARD OF AGRICULTURE AND IMMIGRATION.

EX-OFFICIO, |
GOVERNOR W. W. HEARD, President. -
WILLIAM GARIG, Vice-President Board Supervisors.
J. G. LEE, Commissioner of Agrculture and Immigration,
THOMAS D. BOYD, President State University.
WILLIAM C. STUBBS, Direcfor State Fxperiment Stations.

 MEMBERS.
JOHN DYMOND, Belair, La. JUDGE EMILE ROST, St. Rose, La.
AV, EASTMAN, Lake Charles, Lia. CHAS. SCHULER, Ketchie, La.
E. T. SELLERS, Waluut Lane, La. H. P. McCLENDON, Amite City, La.

STATION STAFF.
WM. €. STUBBS, Ph, D., Director.
R E BLOUIN, M. 8, Assistant Director, Audubon Park, New Orleans, La.

W. R. DPODSON, A. B B. 8., Assistant Director, Botanist and Bacteriologist,
Baton Ronge, La.

D. N. BARROW, B. 8., Assistant Director, Calhoun, La. &
M. BIRD, M. 8., Chemist, Calhoun, La.
P. L. HUPCHINSON, B. 8, Chemist, Andubon Park, New Orleans, L.,

8. BAUM, B. 8., Assistant Chemist, Audubon Park, New Orleans, La.

@. E. COATES, Ph. D,, Chemist, Baton Rouge, La.

R. GLENK, Ph. G., B. 8., Chemist, Audubon Park, New Orleans, La.

@: W. AGEE, B. 8., Assistant Chemist, Culhonn, La,

0. D. BOYD, Jr, B. 8, Asssstant Chemist, Cilhoua, Ln,

@G D. HARRIS, M. 8, M, A, Geologist, Audubon Park, New Orleans, La.

3. PACHECO, As-is'ant Geologist, Audu'on Paik, New Orleans, La.

H. A. MORGAN, B, 8. A., Entomologist, Baton Rouge, La., i
¥. H. BURNETTE, Horticulturist, Baton Rouge, La. i
W. H. DALRYMPLE, M. R. C. V. 8., Veterinarian, Baton Rouge, La. C

GEORGE CHIQUELIN, Chemist and Sugar Maker, Audubon Park, New Or-
leans, La.

WM. D. CLAYTON, M. §., Farm Manager, Audubon Park, New O leans, Lt
B. H. ATKINSON, Farm Manager, Baton Rouge, La.

W. R GOYNE, B, 8., Farm Manager, Calhoun, La. )
R, J. WATBON, Horticulturist, Calhoun, La, 5

W. H ANDERS, Dairyman and Poultryman, Calhcu~, La,

& K. MoHUGH, Secretary and Stenographer, Audubon Park, New,Orleans, 1a

B. SKOLFIELD, Treasurer, Baton Rouge. La.

i

The Bulletins and Reports will be sent free of charge to all fartl:‘:;'.' :
By applying to Commissioner of Agriculture, Baton Rouge, La., 0F
Pirector of the Station, Audubon Park, New Orleans, La.




Lousiana StareE Uxiversiry AND A. & M. COLLEGE,

Baron RovGg, LA.

Hox, J. G. Lrr, Commissioner of Agriculfure and Immigra-
tion, Baton Rouge, La.

DrAr Sir:—I hand vou a bulletin covering the results of
Cultivation experiments for the past two years. As a prelude
to this bulletin and explanatory of the methods practiced, I
have given a short Weatise upon the principles involved in
the preparation and cultivation of the soil.

I ask that this be published as Bulletin No. 66.
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PrEPARATION OF Soir, AND CULTIVATION OF Crops—Ex-
PERIMENTS IN CurLTivaTioN OF SUGAR CANE AT
THE SUGAR EXPERI‘MENT STATION,
AvupusoN Park, NEw
OrLEANS, LA.

The successful raising of crops involves the proper prep-
aration of the soil—the planting, the fertilization, and the:
cultivation of the crop. Itis easy to enunciate the above
facts, but difficult even for a trained scientist to execute them
properly. 'To accomplish the above requires a knowledge of
every science which underlies agricultur

Drainage, and the relation of the soil and crops to watefy
air and heat, belong to the domain of physics. The ingred'?;
ients of soils, plants and fertilizers are demonstrated by the
chemist. The bacteriologist, by the aid of the microscope, T "
veals the myriads of microbes existing in every fertile soil 12
good tilth, busily engaged in transferring insoluble matter
into available plant food. Physiology teaches how the plant
takes in its food and transforms it into, first, the blade, then
the ear, and after that the full corn in the ear. Botany dif*
ferentiates the plants we cultivate, classifies them according’
to their common properties—of roots, stalks and leaves: It
points out the difference between tap rooted and fibrous root-
€d plants, between netted veined and parallel veined leaves, be=
tween exogenous and endogenous stalks, between monoecious .
and dioecious flowers, between leguminous plants with nodules ¢
wn their roots, through which the nitrogen of the air is ab”
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sorbed and assimilated, and non-leguminous plants which
must get all of their nitrogen from the soil.

Geology tells us of the origin of soils whether coming
{rom the disintegration of rocks 2n sifu, or whether after dis-
integration the materials have been transported and assorted
by moving waters.

Mechanics gives us the laws which assist in the evolution
of a plow, and in the construction of the double aund triple
trees by which the plow is drawn, as well as in the arrauge-
ment of the gear by which the mule or horse is hitched, so
as to exert the maximum power with the least expenditure of
labor.

The grand object of plowing and cultivating is to pro-

-duce such conditions in the soil as shall conduce to the most
rapid development of the plants under cultivation within a
given time. Therefore, every factor producing these condi-
tions should be clearly understood, and, if possible, made ac-
tive in our operations. ‘‘Why we plow” and ‘“why we culti-
vate,” are questions easier asked than answered, and but few
farmers appreciate fully the reasons for the work which they
give their crops.

While every effort should be made to accomplish our
work in such a manner as to wring from nature every assist-
ance possible, there is, unfortunately, a practical money-get-

ting side to farming, that compels us to do this work in such

~_an economical manuer as to leave a balance on the profit side
of the ledger at the end of the season. Therefore, the suc-

cessful farmer or planter must combine the scientific and
Practical in all of hxs work, He must first know why he
Plows, and then how to do it successfully, as well as econom-

Science teach:s that there are ever present in nature two
active series of forces—the one coustructive, the other de-
Structive. They operate alike upon the three great king-
doms—mineral, vegetable and animal. These forces are per-
fectly apparent in the vegetable and animal kingdoms. Pro-
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pelled by the mysterious force of vitality, the plant or animal
under suitable environment thrives; constructive forces are
at work in both instances just as long as life exists. The
vegetable kingdom transforms the minerals into fibre, leaf
and fruit. The animal kingdom takes the products of the
garden, field and forest and transforms them into flesh and
blood, bone and sinew, hair and hoof—the most complex of
organic substances. Remove the influence of vitality, death
ensues, and the destructive forces begin at once the work of
disintegration and decay. The more highly organized bodies
are the carliest to begin dissolution and the quickest to reach
absolute revolution into the simple forms of matter. This is
evidenced by the rapidity of the decomposition of animal bod-
ies after death. Vegetable matter decomposes more slowly,
but is ultimately resolved into the sz me simple substances.

To the layman the operation of these two opposing forces

i1 the mineral kingdom is not so apparent. The study of

geology teaches us, however, that “by ceaseless changes all

that is, subsists"—that the granite rocks of today may be-
come the fertile soils of tomorrow, and the fertile soils of
tomorrow may by natural forces be converted into rocks of
the next geological day.

The forces at work may be classified as gravity, heat,
water alone—either as a vapor, liquid or solid—water charg=
ed with carbonic or other acids—oxygen of the air—chemical

affinity, and last but not least, vitality. Under the head of

vitality must be included the ferments and microbes—so po-
tential of wonderful results in their aggregate action. These
forces have produced all the changes on the earth’s surface
and are still acting with undiminished intensity, causing the
shifting scenes in the natural spectacular drama daily eXPf’s'
ed to the inquisitive gaze of a transitory humanity.

The internal heat of the earth, the deposition by moving
water, of rock material, subsequently solidified or crystallized
by pressure and other agents, are constantly prOd“Cif’g
“‘rocks.” These rocks, whether of igneous or aqueous orig‘{m

E
#
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are assailed at once by the destructive forces, and the work of
disintegration begins—preparatory to the support of vege-
table life. Soon a few lichens appear, preceded perhaps by
microbes, and followed in order by mosses, grasses, weeds,
with finally shrubs and trees. To the unaided eye of the
prospective settler, there is finally presented a more or less
complete disintegration of rock into soil.

While this decomposition is in progress, the falling rains
and moving waters are transporting, assorting and depositing
much of this disintegrated material at lower levels, until fin-
ally large areas of alluvial soils have encroached upon the
ocean’s domain and enlarged the territory of cultivable
soils. The increasing layers of alluvial material, superim-
posed the one ahove the other, will develop by its own weight
~ sufficient pressure to begin again the process of rock making,
and if uundisturbed, will ultimately produce incipient slates,
shales and sandstone.  An illustration of this is found in the
formation of hard-pan which frequently occurs underneath
soils which are cultivated with shallow implements.

These preliminary remarks will doubtless throw cousid
erable light upon the ‘‘why” we plow cur soils.

The first and primary object of breaking soils is to arrest
this natural tendency to rock making, to open up the first
twelve or eighteen inches of the soil to the disintegrating in-
fluences of air, water, carbonic acid, vegetable and matter
microbes.

A hard pan forming near the surface is destructive te
soil fertility. Bricks are artificial rocks hardened by pressure
and heat. If they are finely ground, and seeds be planted in
the powder, they will not grow—why not?

Study the decomposition of rocks *“/z situ.” No sign of
vegetable life is apparent. Presently, by the forces already
alluded to, a thin seam of crumbled rock is completely oc-
cupied by the lower forms of vegetable life. By the vital
activities of these plants, aided by the microbes, which sim-
ultaneously begin their preparatory work, disintegration be-
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<omes more rapid, and soon a higher order of plants appear
o be in turn supplanted or supplemented by still higher.
“Iichens give way to mosses, mosses to grasses and sedges,
~and these in turn to shrubs, until finally the majestic forest,
“sending its long tap roots down to the now deeply obscured
rocks, covers the landscape and announces by its presence the
fituess of the soil for cultivation. The woodman’s ax clears
“the forest, and the farmer’s work of retaining the conditions
ewhich nature has established, now begins. He must plow
~deeply and frequently. He must rotate his crops, using it
“‘the rotation a deep tap rooted plant, so as to maintain the
permeability and fertility of the soil which nature through
“long ages has prepared for him, or else the constructive forces
-ever present will gradually restore his soil to incipient rocks,
. and make it unproductive.

Physically, the soil-is the home of the roots of plants,
~and they must have air, moisture and nutrition. Deprived of
~any onme of these, the plant dies. In our homes it is found

that space is needed to give an abundance of air and freedom
- -of movement, both essential to health and well being.

The plant, too, in its home must have room for the
.zmovements of its roots, and depth and permeability for the
- =supply of atmospheric oxygen and capillary water.

The pulverized brick will not support, at first, plant life;
- but supply it with air, moisture, micro-organisms and organic
- smatter, and a wonderful transformation in its producing'
_wower will be apparent. These are absolutely needed to
~«transform the inert impalpable brick dust into soluble plant
ifood.

By plowing the soils, air and moisture are admitted, and
sthey go upon their heaven decreed mission of preparing plant
.food. An important fact must here be emphasized. This
- soluble food must be at once utilized by a growing plant, else
it will be quickly resolved into insoluble forms or washe..d
- out by descending showers beyond the reach of plants. IE 18

therefore of the utmost importance to keep our fields occllP“?‘f1
-as far as possible by some growing crop throughout the year
*The amount of plant food available at any one time, even if
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our most fertile soils, is relatively very small, and is depend=
€nt, as will presently be shown, upon ‘‘tilth.” .
The first object then in breaking land is to arrest the nat-
Aral tendency of all soils (some more than others) to make
Tock, which is accomplished by letting in freely air, moisture
‘and the roots of plants. In the disintegration of soil par-
ligles which results from the action of the above, plant food
18 eliminated. - ‘ '
 The seeond object in breaking land is to destroy the weeds
“ld grasses and thus relieve it of the fouluess’ which an ex-
% of vegetable growth alwaye produces. Thisis usually
accomplished with a turning plow, which inverts the soil
“'Vhile breaking it. Plowing is, then, a cleansing process. It
lhearly always desirable to incorporate vegetable matter
With the soil, to make “humus” which subserves a most bene-
Ucial purpose both from its physical and chemical effects upon
?‘l_i'l_e land, Leguminous crops are highly esteemed for such
UTPoses, but in their absence weeds of any kind may be
Milizeq.
. 1%e third object in breaking' land is to control moisture.
r“_ ds long subject to overflow and which have become
Water sogged, may be relieved and made productive by dry-
.8 which is sometimes accomplished by throwing into high
;ﬁ@g‘es and exposing the largest surface possible, with bare
Qeep middles giving increased evaporation from lower depths
:.‘.nd.fm‘uishing channels for the escape of flood waters in ex-
€ rainfalls.

Evaporation is a cooling process, and no soil can be made

: “ductive which has an excess of water constantly evaporat-
iegv.f"(’m its surface. Therefore wet lands are frequently re-

o8 €d of their excessive moisture by proper plowing. On the
‘ﬁs" hand, if the soil be drouthy and the rainfall unequally
flat )b“tgd throughout the year, breaking the land deep and
we. 2Pping each furrow on the preceding, forming a coutin-
% ;onlass of loose earth eight or ten inches deep, a reservoir
b med for the storage of water for dry periods and a
r“o: €t is spread over the subsoil to prevent rapid evapora-
£ Sandy and light loamy soils should always be thus
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treated, while clays, naturally hydroscopic, had better b€
ridged to dispose of their excessive moisture.

" Soils vary greatly in their capacity to hold water. At
Audubon Park it has been found that the soils will carry 0¥°
er 50 per cent. of their weight of water without dripping-
has been further determined that growing plants will suffef’
on these soils when the moisture is reduced to 12 per cente
Sandy soils will rarely hold over 20 per cent. of their weig'_‘”‘f
and will successfully sustain some plants where the water
reduced to two to four per cent. These differences are due.
to the different percentages of clay, silt and sand which thes
soils contain, and a knowledge of these different capaci :
frequently, in the absence of irrigation, determines the chaf
acter of the crop to be grown upon such soil. 0

Grasses of all kinds revel in an excess of moisture. *
ing fibrous rooted, they gather their sustenance from the @'.
per layers of the soil, and hence this upper stratum must 2%
nish at least fifteen to twenty-five per cent. of moisture i”fﬁ? :
der to render soluble a maximum amount of plant food. **
lands readily supply this excessive amount and hencé f
specially adapted to grasses. Cane is a gigantic grass -
enjoys in an inteusified degree this love for moisture. * .
it is grown most everywhere upon clay or loamy clay 50.‘1_1.

Whatever the capacity of a soil for holding water, e
been found that fifty to sixty per cent. of this capacity 1
amount best adapted to the rapid growth of those plants®
suitable to the soil. ¥

At Audubon Park repeated experiments have showt
twenty-five per cent. of moisture always present in the
produces the largest and best crops of sugar cane.

o
8

CULTIVATION OF SOILS.

If the work of breaking the soil has been inte!l1g¢
performed, subsequent planting aad cultivation are 51‘;
processes. If badly done, then subsequent cultivation
be directed, not to cultivation proper, but to the secure”
ment of tilth, that is, obtaining the best conditions fo‘
growth of crops. . : %

Tilth should always, if possible, be obtained
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Planting, and then the after cultivation is purely one of cul~
ture, that is the maintenance of tilth.
Unfortunately, such a happy condition does not always
Prevail with our planters. It too frequently happens that
furrows of clods are thrown hastily together, and the seed
deposited among the clods. Weeds and grass appear with
the belated crop and contend for the mastery. Turn plows
and hoes are used to remove the weeds. The young plants,
already stunted, are left alone in the clods, surrounded by
fvironments by no means conducive to rapid growth and
Qevelopment. Cultivation should have no such object in
View as the destruction of weeds and grass. Sometimes our
Variable seasous fill our fields with grass and weeds in spite
Of our best efforts, and when filled must be removed by the
Plow and the hoe; yet the universal experience everywhere is
.t!‘at the crop is never improved by such treatment. Itis
Simply a necessary evil, often brought about by neglect or
Overcropping, but sometimes by such extremely wet seasons
38 almost to defy human effort to prevent it. j
-, True cultivation should look only to the preservation of
Mlth which a proper preparation of the soil has established.
tinvolves only two principles. First, the maintenance of
Such conditions as will promote the most rapid and beneficial
hemicq] changes in the soil, and secoud, the conservation of
€ proper amount of moisture.
> The chemical changes in a soil are most complex. Until
- Tecently every soil was Jooked upon as a mass of inert matter,
: f‘tterly devoid of life, and was treated with a view of reduc-
g to a powder the material composing it, in order to release
% much plant food as possible. To annihilate weeds and
RTass was the object of cultivation. Today an up-to-date
- RTiculturist knows that every well cultivated and fertile soil
'ls,ﬁ“ed with living being§. The mineral portion of such a
o1l is simply the environment of living micro organisms, fur-
Shing them with a portion of their sustenance. While air,
W§ter and mineral matter furnish the materials of plant
E:::‘h, they must all be digested before they can be assimil-
Pty The animal matter must suffer disintegration before
- ‘sltmlation, and the only forces so far known capable of ac-
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complishing this work, are the secretions of the plants, t?‘
vital activity of the rootlets, organic acids, soil ferments and
micro-organisms.

Micro-organisms are intimately connected with the 1o
iets of leguminous plants, and hence these plants are selectéé
for soil improvement. f r

Again, every fertile, well tilled soil is swarming W
other classes of microbeés—some useful to vegetation, oth
positively noxious. Some prepare plaut food directly, a
are frequently accompanied by others whose chief functi
seems to be to destroy the work performed by the former.

Science is engaged in an earnest effort to discover a pi
by which the former may be multiplied and the latter !
stroyed. ok

While there is a lurking suspicion that all plant foo
perhaps the resultant of the action of micro organist
bacteriologists have ouly so far succeeded in isolating 2
determining the character of those germs engaged ifi
preparation of nitrogen for plants. The process by whi
this nitrogen is thus prepared is called “Nitriﬁcation,f’;
the process by which this preparation is destroyed is ¢cah
“Dentrification.” The importance of ‘‘Nitrification
hardly be overestimated, when the relatively high pr
nilrogen are considered. It is the most important ingr
of fertilizers. It is also the most fugitive. The largest
ply comes from organic matter, which by the process of #
fication is converted into Nitric Acid, the most soluble @:‘
of nitrogen and the form in which it enters into plants. =
salts of Nitric Acid (called ‘‘nitrates”) are extremely SOI¥%
and if not at once appropriated by growing plants, areé ¥
ed out by heavy rains. Hence a gradual developmé
Nitric Acid during the entire period of growth of F
seems extremely desirable and a cessation of ‘‘Nitrificatt®
even in a fertile soil rich ir nitrogenous matter is fab
the plant growing therein. 5

In the process of Nitrification three distinct ge#
micro organisms are recogunized: First, those whicl
nitrogenous matters into ammonia; second, thoseé
convert ammonia into nitrous acid, and third, those th
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vert nitrous acid into nitric acid. All are necessary to the
tomplete transformation of Nitrogenous matter into Nitric
acid, the form of nitrogen available for plant food. These
ferments work together synchronously each waiting on the
other. :

It should be the aim of every planter and farmer to es«
tablish and maintain in all of his fields, conditions most fav-
Orable to the development and multiplication of these micro
Organisms, upon whose activities the abundance of his har-
vest so intimately depends. T'he following are the prescrib-
&d conditions: '

1st. They are most abundant and active near the sur-

face, diminishing in numbers and ‘vitality as one descends.

ence the /mportance of surface cultivation for all crops
When maximum yields are desired.

2nd. An abundance of air in the interstices of the soil.
euce the necessity of thorough drainage and a deep prepar-
ation of the land to insure a complete aeration.
3rd, A high temperature. The maximum activity is de-
Yeloped between 85 deg. and 100 deg. F. Plants grow rapid-
Y When both days and nights are warm, while a fall in tem-
Perature frequently checks the growth.
4th. Absence of light. While the parts of plants above
€ ground require sunlight for their full development, these
Microbes diminish in activity even to the vanishing point as
he Sunlight increases. Shading the ground enables them
" Work near the surface, and warm nights are more pro-
Pltious for their multiplication and work than warm days.
o Sth. - A certainamount of nfoisture. FExcessive moisture,
cu‘_‘ln‘-adv remarked, excludes air, a needed factor in Nitrifi-
100, yet a certain amount of water present is indispensable
e existence of these germs. Experience has shown that
©third to one-half of the capacity of a soil for moisture is
€ Proper amount for most rapid work.
- bth,—An alkali, usually lime, to be present in small
QUantitjes, The final action of Nitrification is Nitric acid.
1 ie‘s.there be a base present with which this acid can
% 1t would accumulate in the soil and destroy the germs;
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:a soil deficient in lime will support neither the microbes nofr
the crops. '

7th. Presence of organic matter containing nitroget.
‘This condition is of first importance, and if the soil be defic=
ient in it, must be supplied artificially in some form, as
-stable manure, cotton seed meal, tankage, dried blood, fish
-scrap, etc. !

The use of stable manure or a compost coutaining it care
‘ries with it a double action, and therefore has a double valueo_”‘
It not only supplies nitrogen, but also the organisms for nitri=
fying it,and when incorporated in the soil, the latter exercise
‘their activity also upon the.inert nitrogen already in the soily
when the more nitriffiable portions of the manure are eX=
hausted.

Hence stable manure frequently produces results far bes
~yond the analytical contents given by the chemist. £

Beneficial bacteria are often accompanied by otlrers initﬂ"‘f
ical to agriculture. These decompose nitric acid as fast a8
formed. A study of ‘‘dentrification” has developed the
gratifying fact that under favorable circumstances the deﬂi‘é
trifying bacteria are not propagated in alarming numbers;
.and therefore cannot be very destructive. ;

{

From the above it will be seen that frequent cultivza.tiotli’uf_f'i
provided no roots are cut, are favorable to rapid nitrificatifﬁlf:}’i
It has also been demonstrated at this station that soils Clll':j
tivated daily give a larger nitrification than the same soﬂ";‘;_l'
.cultivated weekly, and the latter more than those cultivate®
less frequently.

The second object in cultivation is to conserve moisturé -
.and here, as with the other object already described, a Sha,"g
low cultivation for the best results is required; in fact neces”
-sary, since it has been shown elsewhere that deep plow! 3
will frequently relieve wet soils of their excessive moisturé:

On the approach of a drought, cultivators should beé '“n’f
-very shallow and almost continuously. By so doing, a %
‘layer of earth removed from the great mass of soil is laid ”ﬁ
-a mulch on the surface and the continuous upward mO"‘e“"ﬁ
-of the water through the soil into the air is checked just w
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i low the surface and the roots of the plants cau then appropri-
‘ate it. The continuity of capillary pores is broken and the
Water is arrested just below the surface, and is there retained
‘0{ the use of the plant. By cultivating continuously during
d}'? weather the mulch is restored as fast as the capillary ac-
tion of the water in the soil destroys it. Again, finely divid-
€d soily have the power of absorbing hydroscopic moisture

Tom the air, a not insignificant property in a prolonged

dfouth in a climate like lower Louisiana with heavy dews at
Uight.

" These are the reascns we plow and cultivate.
PREPARATION OF SOILS

Shoulg pe accomplished by instruments best suited to the
‘:'hal'acter of the land and the object of the cultivator. The
Mplements used are turn plows, disc plows, harrows and
Tollers, Two fundamental types are found in turn plows.

he one to produce tilth by going deep, pulverizing well and
Shearing the soil into the thinmest slices. All this is ac-

Complished by having a steep mould board and a less oblique
Plow-share, The draft necessary to propel them is greatm
€ work accomplished amply compensates for the increased
ratt. In an open porus soil, with large sandy particles, this
P.low is to be recommended, and the soil should be plowed a
e wet and as deep as other conditions will permit. By so
Oing, a finer texture is obtained by breaking down the gran-
Wation,  1f the soil be alread y too close in texture, heavy
40d wet, 5 less steep mould used when the soil is dry, will
#d to sheer it into layers and form larger granules.
: ‘Thve second form of turn plows is used to cut a clean fur-
: ‘°?{and turn it over as completely as possible, burying any
: %Ver of weeds and grass that may be present. The last form
o :eff?nSively used in covering pea vines in this State. It
‘ :’-ﬁ‘}uy has a revolving circular coulter in front, and a drag
iy U0 edeh end of which is attached to the ends of the double-
% and of such a length as to pull down the weeds in front
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of the plow so that the dirt may be thrown directly upos

2

them.' atts
Plowing soils when too wet has the tendency of destroy= =
ing tilth and producing “‘puddling.” o8

When a soil is the least too dry to puddle, it will sheer
into the thinnest slices and produce the very best results ift
the securemeunt of tilth. When the same soil is too dry, 20
shearing will take place and the furrow will be broken into
large coarse lumps. :

There is, therefore, a shape of mould board, a stage of
soil moisture and a depth of furrow which will produce the
best and quickest tilth in every soil. A variation in eithef
factor may produce the opposite results. If plowing must bé
done when the soil is a little too wet, a less steep mould board
is used and the furrow made as shallow as good work will per=
mit. If a little too dry and the pulverization is not fine, a steep="
er mould board and a deeper furrow will geaerally pulverize
the soil better and increase the tilth.

Deep plowing pulverizes more than shallow, and th 5
work required is greater thaa the proportion of depth. SteeP
mould boards also pulverize the best, but the draft is gretﬂ
increased. Clay soils have more and larger granules wkid’;
muist be broken down, and hence require more power to plow.
than sandy ones.

The granules of a soil are not as strong in wet soils s !
dry ones, and hence the former are easier plowed. If t
soil is already too dry and must be plowed, every &%
should be made to plow deeper rather than shallower, S18€
deep plowing pulverizes better, reaches moist soil, which
brought to the surface, and places the upper dry soil at &
depth where it will be quickly moistened, and in every Wa¥ =
tend to produce an acceptable seed bed. ;

The sod plow is of the second form, and is constf.“c,.mﬂ.v
so as to require the least draft to propel it. It hasa VeH
slanting mould board, with an easy curve for bending 3%
turning over the furrow slice. The shear is arranged $0 Y2
its edge cuts off the roots with a drawing cut. [t is easts
managed by the plowman. The disc plow has found ﬂ)
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to public favor in the last few years. When well managed,
it is an admirable implement, breaking and pulverizing the
soil well, and performing the work with the least draft. It
will bury pea vines and other rank vegetation with the best
results and least delays. It is especially useful for flushing
or breaking land broadcast. Experiments at this station have
shown that better and more economical results were obtained
by turning under pea vines with this plow broadcast, and af-
terwards bedding the land with two horse turn plows tham
by bedding the land directly with a four horse turn plow.
Nearly every implement manufacturer is now putting a disc
plow on the market, and like the disc harrow and cultivator,
it is yearly growing in popular use.

The subsoil plow is frequently used in Louisiana. I{s use
should be attended with extremely good judgment since it is
liable to cause puddling when the soil is too wet. Again, the
State of dryness in the soil is no criterion for the condition of

‘the subsoil, and hence the latter is frequently stirred when

far too wet, with disastrous puddling results. In the soils of
the sugar belt, with the prevailing seasons, subsoiling, even

. When well performed, is of doubtful utility. Better far te

let the cow pea roots do this work.
HOW DEEP TO PLOW

must be decided by every farmer after he has studied the re-
Quirements of his plants and the character of his soil. As a
Tule, it is hazardous to the mext crop to turn up a large
amount of unweathered subsoil, and the better way to secure
& deep soil, a condition always promotive of large crops, is te
8Tadually deepen, by an inch or more, the plowing each
Year until the desired depth is secured.

WHEN TO PLOW.

In every soil there is an exact condition of moisture at
hich the best tilth will be secured by plowing. As a rule,

whi
' f°"lg:neral practice, this condition can approximately be de~
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termined by squeezing the soil in the hand, and if after
squeezing the soil will hold its form, but at the same time
will easily crumble to pieces and not be sticky.

DRAFT OF PLOWS.

The draft of plows has been investigated in a series Of
trials in England and America. It has been found that it
varies with the character of the soil, style of plow, and state
of mcisture. The results of these trials as given by Prof.
King in his admirable work, “Physics of Agriculture,” is:

English trials, 1840, mean draft 7.41 per square inch,

American trials, 1850, mean draft 5.81 lbs. per square
inch. ;

This refers to the pounds required per square inch of the
cross section,of the furrow slice, e. g., a plow cutting 5 inches
deep by 9 inches wide, has a cross-section of 45 square inches
and if it required 227 lbs. to propel it, gives a draft per
square inch of 5 04 1bs.

All plows should be so hitched that the line of draft
should extend straight from the center of furrow slice on the
mould board, through the traces to the connecting hook of
the hames. If this line be not straight, the draft is heavier.

While a horse power in mechanics is taken at 550 foot
pounds per second, in farm practice the actual weight of the
animal must be considered. A horse or mule can exert a
pull of half of its weight for a short time, but in a steady
pull, lasting all day, averaging 24 miles per hour, it is not
safe to require more than one-tenth of its weight, Therefore
the mules used on a sugar plantation, weighing from 1,000
pounds to 1,250 pounds, each can pullsteadily all day from 100
to 125 pounds each, may pull over hills twice this amount, and
in emergencies, if well broken, may even quadruple this quan=
tity. Taking the average plow and estimating that it will
cut a furrow 8 inches by 12 inches, and that each square inch
will require a draft of 6 pounds, there will be required four
to five mules of 1,250 pounds each to pull it comfortably all
day. : ' i
At a test at this station, the Hancock Disc Plow pfofpf
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<d to a depth of ten inches, and cutting a furrow of fifteen
inches showed a draft on the self-registering dynamometer of
550 pounds. These mules, weighing about 1,200 pounds
each, pulled this plow with extra exertion avd labor. It was
a good pull for foitr mules. Doubtless one of the chief reas-
ons for the rapid breaking down of the mules on a sugar
Plantation is to be found in the excessive, yea, unsafe work
which they are daily called upon to perform.

HARROWS.

After the land is well broken with plows, it should be
thoroughly pulverized with a good harrow of some kind, well
ridged, well drained, and the middles and quarterdrains well
cleaned out.

If the work of preparation be done in the early fall and
left (éither planted or unplanted) until spring, it will be
found in an excellent state of tilth, and cultivation of the
Crop, if it be properly done, will be an easy and rapid op-
eration.

After once establishing this tilth, every care should be
exercised to maintain it. If it be necessary to off-bar the
land, to scrape the plaut cane, or dig the stubble, the mid-
dles should be well lapped up. In fact, at no time during
the cultivation should the land be left flat, since a heavy
fainfall may occur on it which will in a short while de-
Stroy the tilth which previous heavy work had established.
As soon as the cane is large enough, the middles should be
~ Split out, and plows sent to the house. The subsequent cul-
tivation should be done exclusively with some of the im-
Proved cultivators.

ECONOMICAL CULTIVATION OF CANE.

The experiments begun several years ago to determine
the €conomy and efficiency of the use of improved imple-
. Ments in the cultivation of cane have been continued
- through the years 1900 and 1901.
 Though begun several years ago, the results for six
Jears only are available, the freeze having destroyed the
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experiment for the year 1899. The following is taken from
Bulletin No. 59:

“Nine years ago Mr. Mallon brought to the station a
cultivator designed to work the middles of the row at one
passage. We were then using the disc cultivator and double-
mould plow. Not having seen the results of the use of the
implament, and valuing too highly the experimental plats in
cane, to submit ‘o measures whose effects then seemed to be
problematical, we declined personally to use it, but consented
to let him try it on a limited scale. Accordingly one plat,
about one acre in extent, was assigned to him, and every time
we cultivated our plats he cultivated his. His work and its
~ effect upon both soil and cane were closely scrutinized, and
we were agreeably surprised to find that during cultivatiott
liis soil was better pulverized and his cane more vigorous and
verdant during growth than ours. At harvest all doubts
were dispelled by the increased yield of tonnage without det-
siment to the sugar content. These results changed all of
our plans for cultivation. We at once determined to discard
all kinds of plows in cultivation and adopted the following
general plan, which we have rigidly preserved ever since:
the dirt is returned and the middles split out with a two-
horse plow and the latter then sent to the tool room, to ré:
majn until the next season. The first cultivation is made by
straddling the cane with the disc cultivator, using three
unequal discs, running them very shallow and throwiog
very little dirt to the cane. The middle or diamond culti-
vator -follows, working completely the middle of the row:
In this operation both mules walk between the cane.

“The next cultivation is made in the same way, ©
the cane has grown counsiderably and requires more dirt,
the three unequal discs are removed and two or three of equa
size are substituted. These discs can be dished to thro¥ .
much or little dirt. Having displaced the thre: unequal discs -
with those of equal size, the cultivation continues with them
followed immediately by the diamond or middle cultivat
until ““lay by"” is desired. Then a single large disc is sub*
stituted on either side for the smaller ones on the disc
tivator, and the two forward shovels on the middle cultiv

A

&
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or are turned up, leaving only three fs: work, and with
these the cane is laid by. This system of cultivation has
been pursued for eight years on the station with most grati-
fying results.”

Seven years ago a plat of land was laid off and devoted
for two years to experiments in cultivation, using the above
system in every alternate three rows and a two-horse plow
in the rest. The results were a startling surprise to us all
and were reported to the Sugar Planters’ Associatian at
one of their meetings in 1896.

“When reported it was suggested that we should com-
pare other methods and not confine ourselves to the two-horse
plow.

“Accordingly it was decided to extend the methods. A
plat of ground containiug seventy-two small experiments was
selected. The cane was planted and an excellent stand afll
over the plat secured. Five different methods of cultivation
were adopted, and were begun as soon as a stand of cane was
secured, before breaking out the middles.

“1, The middles were split out with two-horse plowand
all subsequent cultivations performed with this implement.

%2, The middles were split out with two-horse plow
and the subsequent cultivation done with a disc cultivator
and two-horse plow.

“3. The middles were split out with two-horse plow

and all sibsequent cultivation performed by disc and middle
Cultivators.

“4, The middles split out with double mould board
Plow and after operations done with disc and double mould
‘board plow.

“5. No plow used at all. Middles split out with mid-

dle cultivator and after cultivation with disc and middle
Cultivators.

“These experiments were begun in 1897 with plant cane,
Continued in 1898 with first year stubble and left for second
Year stubble in 189‘),3but the freeze in February destroyed the
Stand and deprived us of the third years results. Here aze
the results for the first two years:
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 “PLANT CANE, 1897.

Yield in
tons per
acre. Sucrose, Glucose.

Experiment No. 1 36.78 12.48 1.4
Experiment No. 2 39.54 12.36 1.05
Experiment No. 3 42.56 12.89 .96
Experiment No. 4 38.37 12.68 1.06
Experiment No. 5 41.20 12.17 1.03

“Here the sucrose in the cane is about constant, but the
tonnage varies from 36.78 to 42.56. No. 3 leads, with No. 5
second; No. 2 is third, followed by Nos. 4 and 1.

“Here are the results for 1898—first year’s stubble:

Yield in

tons per

. acre. Sugrose. Glucose.
Experiment No. 1 26.10 9.65 1.82
Experiment No. 2 31.05 9.65 1.74
Experiment No. 3 31.16 10.27 1.62
Experiment No. 4 31.24 9.80 1.81
Experiment No. 5 33.35 9.86 170

““T'his year is memorable for excessive rainfall and low
sucrose content in cane. Here No. 5 leads, with 4, 3 and 2
following with almost identical tonnage. No. 1 is here the
lowest as in 1897.”

The same plat was used for the experimeuts of 1900-1901
—the former year was in plant and the latter in stubble.
There were the same number of cultivation experiments, with

four rows to each, leaving one row between each experiment,

not counted in the results, since this row received on either

side a different cultivation. These four rows were planted

in four varieties of cane—Seedling No, 74, Seedling No. 95
Purple and Striped.

The results of each year give, first, the results of each
variety, and, second, the aggregate of four varieties, by the

different cultivations. Only the aggregates are given heré
since the full table of results would fill a large space and b€

wilder the reader.
The following are the results:

s e S
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g PLANT CANE 1900.
’ Yield in
tons per
acre. Sucrose. - Glucose-
Experiment No. 1 33.41 9.54 1.68
. Experiment No. 2 35.74 9.66 1.63
| Experiment No. 3 38.85 9.44 1.68
Experiment No. 4 36.20 9.40 1.81
Experiment No. 5 39.61 9.29 1.85

iy Here the sucrose is fairly constant, but the tonnage var~
168 from 33.41 to 39.61. No. 5 leads, followed closely by No.
3'; Nos. 4 and 2 are close together, while No. 1 is behind them'
a 1'

The result of first year stubble, 1901, are as follows:

Yield in
tous_per
acre. Sucrose. Glucose.

Kxperiment No. 1 29 61 10.93 1.71
Experiment No. 2 32.48 10.75 1.66
Experiment No. 3 34.00 10.78 1.58
Experiment No. 4 32.80 10.%7 1.73
Experiment No. 5 34.48 10.38 1.83

! Here there is a fair uniformity in the sugar content, but
Quite a variation in tonnage. No. 5 here leads, followed
°1°S.ely by No. 3. Again Nos. 2 and 4 are close together,
While No. 1 is considerably behind.

& An examination will show that in the plant cane, No. 5,
ave

6.20 tons over No. 1
3.87 tons over No. 2
. 3.41 tons over No. 4
0.76 tons over No. 3

In the stubble, No. 5 gave

17.87 tons over No. 1
2.00 touns over No. 2
1.68 tons over No. 4
0,48 tons over No. 3
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In plant cane, No. 3 gave

|

5.44 tons over No.
3.11 tons over No.
2.65 tons over No.

N

|
3
1
In the stubble, No. 3 gave 4
7.39 tons over No. 4
1.52 tons over No. ]

S

&

.

1.20 tous over No. &
As before remarked, the freeze of 1899 déstroyed the emfi%
periments of that year. ’§

If the results of the other four years, two in plant, anig’é
two in first year stubble, be aggregated, it will be~found~thaﬂ§
No. 5is in the lead, followed by No. 3. Nos. 2:and 4-are very®
close together.

The following table will give the yields for' the fotﬁ?
years: s

YIELD OF FOUR VEARS IN TONNAGE:! ”

K / No. 1, 125.90 tons.
& No. 4, 138.61 tons, gain of 12.71 tous over No. 1. :
No. 2, 138.81 tons, gain of 12.91 tons over No. 1.

4,

2,
No. 3, 146.57 tons, gain of 20.67 tons over No. 1.
No. 5, 148.64 tons, gain of 22.74 tons over No. 1.

\ ; “P
Figures speak more forcibly than words. The true prm'é‘é
ciples of agriculture require a deep and thorough pulyeriza®
tion of the soil, proper fertilization and shallow but rapi“.-%
cultivation, and sugar cane is no exception to this gene ol
rule. If the soil be thoroughly broken in the fall and throwﬁ;é
into high ridges, the middles well opened and quarter draifi®"
cleaned out, spring will find it in excellent tilth, This tHlt®
must be maintained, hence in off-barring cane or stubbleér
avoid throwing dirt flat, but always keep the middles W€ "
ridged up. When the latter are reversed it will be found tl{ vf
the tilth still remains and subsequent cultivation is buta m_‘“’?"
tenance of this tilth. With the disc cultivator much or lit

dirt can be thrown to the cane, while the middle cultivat®
can be regulated so as to run deep or shallow, and its shove
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Arranged so as to have much or little ridge. By the use of these
- implemenis a minimum amount of roots are cut, moisture 1s
. Conserved and microbic action encouraged. All plant food 1s
- Prepared by microscopic organisms, which teem in fertile
~ S0ils of excellent tilth. The tankage, the cotton seed meal,
the stable manure, and all other kinds of fertilizers, must be
Converted into soluble forms before they cau become available
by plants. All this is accomplished through these organisms
and it should be the aim of every planter to encourage their
Mmultiplication as rapidly as possible during the growing seas-
. ou. Tt is known that fine pulverization of soil, aeration and
= n_10isture (not standing water) contribute to rapid multiplica-
tion. These microbes must have air, and hence abound chief-
ly in upper layers of the soil. When soils are deeply inverted
by the plow they are killed in large mumbers. When soils
are cloddy, their increase is necessarily checked, since mois-
ture cannot circulate freely through them.
; These are facts casily demonstrated, and 1 our experi-
ments it was found that there were greater numbers of mi-
- Crobes in the finely pulverized soil of the cultivators than in
the cloddy soils of the plow.
; Again, the roots were less severely pruned aud moisture
Yetter conserved with the cultivators; important factors dur-
g a prolonged drouth. The efficiency of the cultivators can
- Mardly be questioned. The economy may be shown by stating
& that in five-foot rows our two cultivators cultivate ten acres
.-Per.day‘ with twelve acres in six-foot rows. With this ex-
Perience I have no hesitancy in saying that in average seas-
- 088 two pairs of good mules will cultivate eighty acres of land.
_ T'further believe that if every planter should adopt this
:;Q;hOd <?f cultivation to be used after a thorough preparation
. his goil, that the yield of cane in the State would be in-
by f’elsed from five to ten tons per acre.
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CONDENSED WEATHER‘ RECORD OF SUGAR EXPERIMENT

STATION FOR YEARS 1900-1901.

1900 } 1901
{ i’ u
A S & | U N 2
Month Bhgeil g BT R el
of | BB BB )l 0B | S8 |58
2 (ER|ER (82| ¥8 | B8 | &R
oy gl ~ — - =] B =]
25 |25 (25 (55 (|25 |<58 &8
<= H= (F=lafd | - | He | A
WRONATY oo diiitine s 49.901 70, | 24 3.9 54.59) 74." | 34.
February.......... 51.92| 76. | 24 6.27|| 51.75| T 31
3001 ) i Ay 59.96( 81. 37 5.28/| 58.74] 80 30
¥y ¢ e T e B 67.36] 85. 44, 13.63)' 64.40) 8H 44
MAT oo o 71.70, 90. b8. 4.491 73.69] 90. Hd
L R R G e i [ 80.33! 93. 68. 7.68]| 81.65{ 98. 66
WD TSR Gy 82.14{ 93. 70. 9.3014 82.87/101 71
Agguat. ..o ol 81.91] 93. | 71, 4.77|) 80.93| 95 71
September . ....... 81.61] 95. | 66. 3.15/1 77.10} 91 54
Qoteber .. .| . i 71.95| 91. 50. 2.02}) 68.01} 86 46
November......... 61.43) 83. | 36. 1.66]| bd.56| 82 36
December /.5 0. B2.701 18. /0 |85 8.64/) 50.30) 78 21
Average and total..| 67.74] 85.16] 48.58) 70.80| 66.50| 86.25| 46.74
REMARKS.

The years given above were totally unlike. The rainfé
of 1900 was rather in excess 70.80 inches; while that for 19
was only 54.02. In 1900 no killing frosts occurred. T
guavas, bananas and sugar cane lived through the en
winter, and yet the aggregate cold was nearly as great as
year of freezes. - The spring of 1900 was extremely wet, ti
summer was fairly favorable while the spring of 1901 W&
very dry and in May crops were irrigated. The fall has b€
unusually severe giving us the coldest killing freeze with
the records of this station. It was at the same time a P
longed freeze lasting over a week, and doing great injury
the standing cane all over the State. Both years were 2
er favorable to the growth and development of the ca
crops, and but for the late freeze of 1901, the largest cro
sugar ever made would have been harvested. :
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