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CHAPTER IX

THE DISCUSSION
Introductory

It 48 easily recognized that climate and socil are
the first factors having to do with the Sugar Industry. It
is also accepted that man may not change these materially.

He can, and does, 8o operate as to take advantage of oppor-
tunity to oconserve his natural resouroes, or even to build
back that which he had lost; but.fundamentally he ocannot mo-
dify the weather, nor materially change the basic soll,

These two will be given first consideration in this study,

and after that, we will look into those things which the
Sugar Planters have done in using their lends. We will dis-
cuss thelir soll treatment and its preparation, what methods
of rotation they have used, what variety of cane they have
found best, and what methods of cultivation and fertilization
have been practiced. All of these hawe had their effect,
either for good or for bad, in the developrent of the industry
and 1ts final outcome. It will be my aim to point out both
the good end the bad, to show their influence, and if 1t 1is
possible, how advantage can be taken of the recorded facts as
found in the literature to 1ift the industry to a higher plene
of prosperity, based on a sounder principle, and founded on

historic facts.




v

The Weather

It is by no means unusual to find that, in the times
of low yields, planters are lisble to come to the conclusion
that the seasons are changing. This thing hess no doudbt hap-
pened in the case of all farmers, and the Louisiana Sugar
planter is no exception. Exemination of wea.her records
has shown that olimate makes no rapid changes from ths natu-
ral oondition. There are seasonal verlations that sre in
some cases sufficient to influence erop production to & marked
degres. In the oase of a srop like sugar cane, which is by
nature a tropical plant, seasonal variations, when it is grown
in a sub-tropical sountry, may have a considerable influenoce
on the yaérly outoome. Dr, W. C. Stu.bb:1 made & careful
study of the seasonal influenoce of the weather on the growth
and maturity of sugar cane in Louisiana. His material was
limited, but his conclusions are clear and definite, and
have been accepted by the best students of sugar cane ac a
standard for sub-tropical conditions. His concluslons are:
»Taking the table and the seasons, we find that a 4ry, wam
winter, followed by a moderately dry spring, and this, in
turn, followed by a hot, wet summer, are conditions favorable
to & maximum growth of cane. It seems toc that a dry, oool
autumn, beginning early in September, is necessary to produoce
~ & larger sugar content.™

npAfter the cane is lald by, frequent showers of con-
siderable intensity appear highly beneficial, and if not sup~-

I;he Sugar Cane, by ¥, C, Stubbs, Page 41. (1897).
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plied, the crop will not reach the maximum tonnage.”

In 1926, W. F. ncDonaldl, Assistant Meteorologist
of the United States Weether Bureau, located in New Orleans,
published an elaborate study on this subject. His material
was much more sbundant than that of Stubbs, and while he
agreed with the conclusions drawn by Stubbs, he went further
and showed that several weather factors aré of considerable
importance in the production of sugar cane in Louisiana.

McDonald concludes that a spread of almost 8 de-
grees between the favorable warm March and the mean of the
unfavorable cold March of a low yield year is of marked im-
portance in determining sugar cane ylelds. He further shows
that the high yileld Becured between the years 1895 through
1909, as compared to the lesser yleld during the years 1910
through 1924, are traceable to the dry July to January, fol-
lowed by warm March weather, during the former years, &s
compared with wet July to January, and cold March, during
t$he later years. This author states that a dry summer and
fall, where lack of rain is not of drought intensity, is of
great benefit to the erop of the following year. He also
believes that over an average length of time that the pro-
bable loss during the harvest time from freezing weatha?
is less than the "Greatly diminished returns due to late
spring frosts whioch shortens the growing season.”

In 1927, C. W. Edgerton and E. C. Timsz published

IA Study of Weather Influences on Sugar Cans Production in
Louisiana. Reprint from the Planter and Sugar Manufacturer
May 29, 1926, July 17, 1926, Inclusive.

2;, W, Edgerton and E. C, Tims., Louisiana Bulletin No. 197.
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a bulletin in which they make some studies on the influence
of the weather on sugar osmme production in Louisiana, Their
findings are largely in line with those of McDonald. They
found that a wet wintar, rainfall} wore then 15 inches during
Jenuary, February,-and March, is conducive to stubble dete-
rioration and consequently a low yield of cane per acre dur~

ing the following ¥Fall.

The Soil

The first sugar cane planted in Loulsiana was on
lands now a part of the City of New Orleans. The growing of
cane spread from there, first down the river to what is known
as "The Lower Coast®, and next, up the river from that City
to the "Upper Coast". Gradually the sugar plantations found
their wey along the bayous and ridges wherever land was most
acoessible and easiest to bring into a state of cultivation.
By 1845 (Article 2) sugar cane was cultivated and made into
sugar in nineteen parishes of South Loulsiana and was bid-
ding fair to extend into adjolning territory.

In the earlier writings, lands are classified
acoording to their location with reference to the streams.
wFront lands" were found on or near the rivers or bayous,
and "Back lands" wers those away from such streams. A
1ittle later in the history of the sugar belt, we find that

two other terms become common. At that tims, planters be-




70

gan tb use the heavier $ypes more generally, and to distin-
guish between the e¢lay soils, or ":lack lands", and the lighter
sandy or silty loam soils, which they called "Light or Sand
Lands", This nomenclsture is quite cammon today, and is in
fact all $hat is known to the oversser or even the owner of
many of the plantations today. In all the expressions found
80 far, we know but one in which the author seems to express
a preference for the heavy land. In Article 1, if we under-
stand the writing, one man seemed to lean toward the strong
or compact soil., It is but natural that, with an abundance
of land to pick from that planters very early leanred to
seleot the more easily worked soils, and that they left the
heavy solls to be cleansed at a laier day. After the estab-
lishment of the United States Department of Agriculture, soil
surveys of different parishes were made. These, however, were
made sporadically and have never been completed to the extent
where the work ecould be put together in an orderly manuer {0
show the extent or the location of the soil types within the
sugar belt. Although this work 1is es yet incomplete, it has
furnished a great deal of information as to the nasture of the
soils found in the regions and their proper classification.
In 1929, the Louisiena Sugar Experiment Station,
in cooperation with the United States Bureau of Chemistry
and soils began the work of msking a reoconnolssance survey
of the Sugar District of South Louisiana. The result of this

work has been published in a station bulletin;. From it we

I;; M, O'Neal and S. J. Breaux, Soil Fertility Investigations
Sugar Distrioct of Louisiana, Bulletin 222, 1930.
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learn that the gcane soils of Louisiana can be generally oclas-
sed as; Mississippi Alluvial First Bottom Soil, Mississippi
Alluvizl Terrace Soil, Red River Sediments, Missigsippi-Red
River Sediments, and Coastal Prairie Sediments.

EBach of these main Boil types is divided into two
series. The Mississippi Alluvial First Bottom Soils ere di-
vided into the Yazoo Serles, and the Sharkey Series. Missis-
sippi Alluvisl Terraoe Soils are divided into the Lintonia
Series and the Olivier Series. The Red River Sedimenls are
divided into the Yahola Series, and the Miller Series. The

Mississippl Red River Sediments are divided into ths Pharr
Series and the Franklin Seriss, The Coastal Prairie Soils

are divided into the Crowley Series and the Leke Charles
Series. |
- This work has proven to be of great help and will

be discussed later in this thesis.

Drainage

With the landis of this district lying chiefly
along the water ways, it is not to be wondered at that the
pioneer planters eaume to appreciate the necessity of good
drainage. Msnual andry, {Article 1) 1830, is specific in
laying out a drainsge system which is very much in line with
that found on the plantations of today. F. Henderson, writing
from the German Coast, in that same reference, is even more

specific 4in his instruction that the ditching be done in such
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a manner that the cane will be two to three feet above the
level of the water in the ditches. Just fourteen years
later we find a "planter” (Article &) saying that ditches
should not be more than a half acre apart, and of a depth
not less than three feet. In this same year, R. A, Wilkin-
mon (Article 7) adds to our information in regard to the sys-
tem of ditching which is necessary in this section, Wilkin-
son not only believes that every plantation should have a
front ditch, which was no doubt intended to eatch seepage
water from the streams, but he thinks that this front diteh
should be eonnscted dy panel ditches running straight back
to & canal which is surely at the back of the plantation.
His description is so like some of the modern plantation
drainsge systems that we san find but one difference. His
cross ditches which were to teke the water from the rows of
_ocene to the panel ditches, unlike the small drains of Manuel
Andre, or the quarter drains of todey, are truly small ditches
of a permanent nature,

R, A, Wilkinson in his article written in 1847 is
the first we find to wmeale mention of the drainsge machine,
He gives no deseription of his machine, but it no doubt was
of the o0ld horse-driven type which is spoken of 4in an Edi-
tariel {Article 60). In this editorial we find a good idea
of the development of the drainage machine used in lLouisiana,
The Menge pump is still the most popular, as well as one of

the most economic, to be found on a plantation today. Exocept
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for those plantations located on reclaimed marsh land, which
are often below sea level, we do not often find the expen-
sive rotary or ocentrifugal pumps. Where great volumes of
water are to be handled in a short while, these are undoub-
tedly the most efficient, but their first cost makes them
unpopular for ordinary drainage work.

With the exception that in many cases the cross
ditches of old have been done away with, and that planters
depend upon the pansl ditch to take excess water off of the
land and carry it back to the eanal, the modern drainage
system differs but little fram thatof 1830, The distance be-
tween ditches varies with ths aiavation of the land., In the
extreme douthern part of the State, it is not uncommon to

find a ditoch for every fifty feet of width in the field.
Further up the river this distance widens out to a hundred

feet, and in the vicinity of Baton Rouge, the general praoc-
tice is to place the ditches at one hundred and fifty feet. U
If we investigate the point on up into the cotton territory,
Tensas Parish and up, we find that the distance between pansl
ditches becomes very wide. The erfect»or this lack of ditches
can be easily seen by noting the run-off there, and down in
the sugar sane territory. In the cotton parishes after heavy
rains, the fields flood $o such an extent that they mey even
given the appearance of lakes. In the sugar parishes necea-
sity has driven the planters to provide sufficient drainage
to prevent flooding, for his seed cane iz in the field twelve

months in the year and must be protected.
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With such a high percentage of land in ditches, the
Louisiana sugar planter was easily interested in tile drain-
age. In 1890-91 a great deal of interest was shown in this
mode of drfainage, and a number of plantations went in for it.
Armant Plantation in St, James Parish so drained a large acre-
age, and much good was expected from it, The Sugar Experiment
Station at Audubon Park put in some experimental plats. For
a few years, increased yields of csne was secured from the
tiled lands, and it was found that the cames planted there
germinated earlier and were able to withstand more ocold dur-
ing the harvest season, or in other words the soil was warmer,
All of this tile was emptied into-canals in such a manner that
the mouth of the main tile flooded at $imes of heavy rain.
Stopping the mouth of the tile, of pourse, stopped the flow
within end allowed silt to settle out. In three years so
much silt had settled out that the tiles were choked, and
ceased to flow. The United States Department of Agriculture
has located a project on Southdown Plantation, near Houma,
to study the effect of tile drainage when the mouth of the
tile is under a pump to keep up the flow sontimuously. This
work is now underway for the third year, and the tiles at
ordinary depth are reported to\be working satisfactorily.
‘Some tiles whioh were placed at & great depth are filling up.
Should the tiles in use here continue to function satisfactorily
and the project prové a sucoess, this work may be the means
of bringing about great changes in the general practice of
growing cane. More of the land can be planted to cane, a

longer growing season secured, and improved implements put in-
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to use,
Land Preparation

So far as the author knows, no experiments have ever
been conducted to determine the effect of the depth of plowing
during the preparation of the soil on the yield of cane, Early
in the history of the industry, it seems to have been accepted
as & faoct that deep plowing 1s an essential factor in 6ans pro-
duction, but no one seems to have run actual tests for the pur-
pose of measuring the effect. Some opportunity has by chance
been presented through which we can observe the effect of shal-
low plowing on cane yieldi. Observation on the matter has al~-
ways borme out the fact that.our pioneer planters were sound
in their jJudgment, when they established the practice of plow-
ing the land deeply.—aAndre in 1830 (Article 1) states, "The
ground 1is plowed as deeply as possible ani harrowed.” DeBow's
Review (Article 4) in 1847 says that land should be plowed
"deepe. Stubbsl gives several reasons along with explicit direc-
tions for plowing the soil. These and many more writers agrece
that it is necessary for the planter to thoroughly dbreak land
on which he hopes to grow cane,

From early times, it became common practice to flat
break land with four-, sii-, or eight-mulé plows, depending
upon the texture and physical condition of the particular soil.
It was eustomary to begin plowing half way between the ditches,

and to throw the so0il always toward the center. This was done

—
¥. Co Stubbs. The Sugar Cene. Page 57. 1897,

139324
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in order to bring about a ridged condition of the land within
a cut, to assist in running off surface water to the ditches.
In 1878 M. A. Montejo (Article 22) said, "The Louisiana plen-
ter may be sald to have, as a general rule, a great deal of
land but to lack laborers. He has but little ocapital and
still less credit to enable him to put this to good use.Q
This condiition has periodiscally become chronic with the sugar
planters, and on account of it, they have ebandoned some of
their best practices. Today, becsuse economy has ldd them to
discontinue the flat breaking of their lahds, we can find plan-
tations where the ditches, once well placed, are now on the
highest parts of the field, and it is almost impossible to get
the water out of the center of the cuts into the ditch. This
thing played a good part in the great decline which started
about 1906 and econtinued until about 1922,

Some of the economies forced upon ths planter of
today by the depression have been for his good. They enable
him to discontinue some of the unnecessary expenses, which were
the outcome of a natural development under easy circumstances.
Whenever changes have been the means of bringing about faulty
wark, the planter has had to pay dearly for his savings.
Shallow preparation of the land, particulerly the black lands,
is ons of the costly experiences. Such work has always been
followed, not only be expensive cultivation, but by poor cul-
tivation, and that in turn by short crops. The result of
the two have been elearly reflected in the low yields of cane

per acre secured since 1929.




Rotstion

¥or a considerable time after the beginning of the
planting of sugar canme in Louisiana,‘no attention was paid
to the rotation of crops. The scils were virgin and extremely
fertile. Many times in the literature, we find writings that
indicate that exocessive fertility was a problem. Canes made
rank growth and falled to mature to a satisfactory degree un-
til the soil had been partislly exhamusted. Under such condi-
tions it is by no means surprisiug that no thought was given
to means of maintaining fertility. On the other hand it 1is
more of a surprise to find that this rich soil after twenty-
five years {Article 6) of use had become so non-productive

that all effort to make it produce was of no avail.

Cans Trash

When this condition arose, if we Judge the writings
correctly, the planter*s efforts toward re-building the ferti-
1ity of his partially exhausted soils were directed toward the
use of cane tops as green mamure. R. A. Wilkinson (Article 7)
wrote in 1887 that an opinion was gaining ground that the cane
trash was sufficient to keep the lands up. He states that
cane trash oan be so used on old lands, but immediately fol-
lows that statement with one to the effsct that he had con-
ducted parallel tests, with and without trash, and sould
#gee no difference whatever."” In this same article Wilkinson

writes that the use of eane trash had been abandonsd on an ad-~
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joining plantation in favor of deep plowing and the growing
of cow peas. 7The idea of using cane trash as a soil bullder
did not die with Wilkinson, but continued to crop up from

1 wrote

time to time, and in fact is still with us, Stubbs
that for every ton of cane delivered to the mill, there is a
saving of 1.9 pounds of nitrogen by burying the trash. If

| the trash from a twenty ton crop of cane were to be buried
instead of burned there would be saved 38 pounds of nitrogen.
This is two pounds more than is recommended by the Loulsiana
Sugar Experimsent Station to be applisd to a ocrop of average
stubble cane., The fertilizer bill on a modern plantsastion

is no small item, and for that reason alone we can well un-
derstend why men from time to time have attempted to utilize
this material, which after harvest, is already on the land.
The writer observed that wherever ocane trash was buried shal-
lowly, and kept moist it would decay sufficiently to cause no
serious mechanical trouble in the cultivation. With this in
mind {n 1914, he put down tests in which the trash was covered
with gust sufficient soil to hold it down. Covered in this
manner the trash had free access to air and at the same time
kept moist in Any ordinary winter. Decomposition took place
satisfactorily, except in winters when rainfall was far be-
low normal. The work was oonfinnsd at Audubon Perk for nine
years, and then run at the Experiment Station at the Univer-

sity far four years. Under this ocondition trash was apparent-

1y of neutral effect on the orop immediately following. The

iﬁ. C. Stubbs., Sugar Cane. Page 87. 1897.
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crops following in the second year showed some increase but not
sufficient to Justify the work required in carrying out the
necessary operations. Feeling that further investigations
might develop a msans of using this valuable waste product,

the problem was turned over to the Baoteriologist, W. L. Owen,1
who began the work end it was continued by M. B. Sturgisz-
The findings from this investigation were to the effect that
cane trash is a material which has a high carbon-nitrogen ratio,
requiring additional nitrogen before it can be decomposed by
the organism in the soil. Such being the case, 1f cane trash
should be turned into the soil and no nitrogen added, nitro-
gen from the soil would be used up by the organisms which

were at work on it, This resulted in so-culled nitrogen com-
petition, and is the true explanstion why, in the work done
before their investigations, no marked benefit from the buried
trash had been secured. They further showed that in the due
oourse of time this nitrogen from the soil, as well as that
from the cane trash which wgs locked up within the bodies of
the microorganism, would become available to growing plants,
Sturgis found that in addition to the effect on the soil ni-
trogen, the decomposition of cane trash within the soil would
render phosphate available to the growing plant. 1In order

1Owen, W. L. and Denson, W, P. The Effect of Plowing Under
Cane Trash Upon the Avallable Nitrogen of the Soil. Zentr,
fur B&kt. eto. 11. 82: 1?4"1999 1930.

2Sturgis, M. B. The Effect of Nitrogen on the Decomposition
of Sugar Cane Trash Under Field Conditions. Journal of the
American Soc, Agron. Vol., 24, Ko, 9: 690. 1932,




B8O

to take advantage of their work it would be necessary to first
chop up the trash and work it into the uwpper strata of the soil,
apply some additional nitrogen and give it sufficient time to
decompose. At the present time there is no machine which will
satisfaotorily chop the trash as it is left in the cane fields.
‘A manufecturer has become interested and has‘done sore work

on a machine. Should one of moderate cost be perfected, we

may yet utilize cane trash as a source of plant food, and

save a great part of the money mow going into the purchase

of commercial nitrogen for the cane erops.

Cow Peas

Early in the history of cane growing, legumes became
of importance in the cane rotation. Apparsently they were
valued for their use as food for the slaves. F. Henderson,
1830, (Article 1) says in discussing the acreage on a 750
acre plantation, that 250 acres would be planted in sorn or
beans and further, that, "The corn and beans are given to the
slaves and are not sufficient for them one year in ten.®

It was not long, however, before thils valuable class
of crops was appreciated for its real worth, that of soil build-
ing. Wilkinson (Article 7) wrote in 1847, "We formerly failed
in making this land produce when I lived there by planting
peas with corn; it was of some servios, but cannot bring up
exhausted lends. Peas were then tried for two years without
the oorn, eand that was all well turned in -- and the result
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has been perfeotly satisfactory.m

The results reported in Wilkinson's writings do not
geem to have fallen on fertile soil, for Just nine ye-.rs later
we find another record (Article 17) in which the author com-
plains of the short crop, and the gradual change for several
years past, from sugar cane to ocotton. He suggests that, "In
accounting for the decline in the production for years past,
it is protable that it may be in some degree (possibly a very
important one) attributed to the deterioration of the plant
from the partial exhaustion of the peouliar qualities of the
soil necessary for its sustenanos." At this time we find the
planters at the eross roads, truly sseking for information
that will tell them what fork to take. Like their fellowmen
the world over, they failed to see the value of what they had,
and finally found what they most desired, some maglc, which,
4f added to their soil would restore its productive power.
Wilkinson had recorded for their benefit in very clear terms
the value of soil building effort, dbut they chose to follow
Frank Lapiee and Victor T. Forestall, (Article 13). Ko doubt
many of them joined Forestall in the belief that, rwith Gusano,
I feel confident, no rotat;on of crops is recuired to produce
the finest and heaviest canes in Louisiana."

As a whole the planters did not follow Forestall
long, for in 1888, W.W. Pugh, of Asoension {Article 23) points
out that the cow pea is almost universally employed E{Eggwggo
crops of cane have been taken off. Almost immediately after
that statement, he says further that all the lands needed be-
fore the war, was to have a crop of cow peas grown between

Planting of cane, but that due to abuse and the runiown eon-
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dition of the soil during the war periocd, thinking men had tur-
ned to the use of fertilizers for both cane and corn. Five
years later, Miss Kate Minor (Article 32) says that one-third
of the land is planted to corn and oow peas, and that while

the growing of the pea orop is of great advantage to the =oll,
when the orop is turned under in August, it 1is of greater value
still,

So far the planters seem to have been content with
observations and general returns, and to have had no very ac-
curate measurement of the productive return from cow peas in a
rotation. stubbnl oonducted earefully planned experiments soO
~ designed that they would give the value of the eow pea crop
when turned under as oompared to one grown on the land, but
cut off for hay. That Bulletin shows en average increase of
7.42 tons of cane per acre, extending through the plant and
stubble in favor of cow peas turned under over cow peas cut
for hay. In 1915, the author, (Article 63) published records
running from 1898 through 1905. The averdge differenoe as
shown was 3.37 tons of cane in favor of the cow peas turned
under.

In spite of the observations, the investigations,
and the writing on this subjeot, it continusd to live, and in
1918 we £ind the Louisiana planters giving it their earnest
consideration. ¥From that year on through 1923, thelr assocla-
tion had a committee studyiag the problem and reporting to
them annually, on "Agricultural Progress™. In 1918, (Article

64), Krumbharr, Billeaud and korse report that they have found

Iétubbs, %. C. Louisiana Bulletin No. 28, Sec. Serles. 1893.
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little progress has been made in soil maintenance, and that
the ylelds of cane are falling off and that in general the
planters are trying to meet the situation by successioning
cane, a practioce which causes a wasteful use of fertilizer,
and is a forgetfulness of the fundamentals of soll fertility
maintenance. They did find that some planters have turned to
a four-year rotation including two years of cow peas, and that
where this rotation is practised, as much cane is rasised on
ti{}y}p&rmggpt of the lend as was formerly raised under the
old three-yeggwfgtétion using sixty-six and two-thirds per
cent of the land in cane. Saventy-one years have passed sinoce
Wilkinson published his observation on the work of his neigh-
bor, and it would seem that grim necessity has been required
to revive a good practice. One year later (Article 65),
Munsoﬁ, Taggart and Supples reported to the Association as
follows; *Fron reports reaching us, we are convinced that

the great move to build up and keep the soil in the highest
state of fertility is gaining many friends. The use of com=-
merciel fertilizers not being as popular as in years gone

by, planters generally are using the soil building ecrops,

and plowing them under on lands suitable to cane."

In 1920, {Article 66), the committee, Landry, Gouaux,
and Comeaux, reports that as a rule the land planted to plant
cane has been in peas, and that all or & portion of the peas
have been turned under. The nitrogen from the peas is suf-
ficient $o grow a good orop of ocane without the assistanoce

of eommercial fertilizer. This report is fcllowed by one in




1923, (Article 70) rendered by Barrow, Wilkinson and Murrell,
in which they report that one year of peas in & rotation, is in-
sufficient to maintain yields of cane, and that two years is

effective but expensive.

Soybeans

A real turning point in the history of sugar cane
rotetion was reached in 1925, {(Article 71). Patout, Burguieres
writes as follows: "liy five years of experiment convince me
that the soybean is the legume that my land is best adapted
to." The pathologist of the experiment atation had known for
some years that the cow peas was doomed inéorar as the Louisi-
ans sugar plantation was concerned. A disease of the plant\
or & soil toxicity towerds it had developed and success in
its growth was becoming more and more difficult. As the cow
peas failed, soil rertility decreased and cane production
diminished. The Experiment Station was trying to meet the
situation by substituting scue other leguminous plant for
the cow peas. In this wark the Biloxi and the Otootan soy=
bean Pere found even sunerior to the cow pea, and they were
generally recomiended as substitutes for the pea. The Agri-
cultural warkers at the lLouisians State University lead by
¥e. R, Dodson put on an extensive cempaign to push the soy-
bean, Their informetion on the sub ject was sound, their ef-
forts were untiring, end they found the planters in need. The
work succeeded and there i8 no doubt that the soybean has been

responsidble for a good part of the upward swing in sugar pro-
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duction in louisiane since 1924,

Melilotus Indice .

Another legumé which has proven of great value in &
cane rotation in Louisiana is lelilotus indica. The first re-
ference to this plant in the litersture used in this wark 1s
by Stubbs, who says that this plant was introduced into Loui-
siens by ships dumping dirt dbelest, containing the seed, elong
the river front in the vicinity of New Orleans. The next men-
tion of it that we have found is given in Article No. 58,
Thﬁt article reports Melilotus as a pest on the sugar plante-
tion., The author found it growing wild on the headland and
ditch banks, and conceived the idea of using the plent in the
winter and early spring months @&s & cover orop. The results
of his efforts ere given in & Louisiana Bulletinl. More than
forty per cent increase of plant cane was secured by groving
this plant as a winter cover crop. In that sane bulletin,
¥elter Godchaux is reported to have goiten & 22 per cent in-
crease in cane production at Receland, Clark Liebermouth re-
ported getting from four to five tons increase, and L. Murrel
as seying, "Personally I believe that in three or four years
all of our old lands will become new lands," Article 70 gives
the findings of county agent Roembr in his work with lielilotus
in Iberville Parish. He got 5.3 tons increase in some experi-
mental tests. Prom this beginning, the use of Melilotus indi-
ca has spread all over the Mkississippi and Red River First

1;;ggart, Ve Go Louisians Bulletin No., 18%. 1923,




Bottom Soils, and from there on into the cotton territory of

North Louisiena,.

Other Work on Rotation

In 1822 the Sugar Experiment Station was renioved from
Audubon Park in New Orleans to the University in Baton HRouge,
and all of the plens for its investigations were revised or
rewritten. At thet time the trend of the sugar peoduction in
the State wac distinctly downwerd. Two major difficulties
were recognized. One of them was & cane disease situation
and the other weas a depleted s0il situation. In order to
meet the problems, & very eleborate series of experinents
based on 801l building effort was cutlined and put into test,
The mein object of this work was; first, to devise practicel
means of building beck soil fertility rapidly arnd economical=-
ly; end second, to detcrmine if it was possible to supply eall
the nitrogen required by the cane crops in & rotation/from le-
guminous plants grown on the land within that rotation. 1In
this work rotations were sct up containing one summer logume,
and othaxs containing one sqpmgr_legume and cone winter cover
Crop. In enother series, rotations were set up containing
twe sumner legumes, and others two summer legumes and one
“winter cover crop. Nitrogenous fertilizer was used on pearts
of these rotations varying froo & full retion (36 pounds of
nitrogen per acre of land) down to no nitrogen at sll. This
work will have to run foar a long period 6f time to give full
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ansvers to all the gquestions asked, and the data secured should
become valueble as time goes on. Progress has been maede to
the extent that we know now that thin, badly used river land
can be brought back to maximum productivity by the turning
under of two consecutively grown crops of Biloxi soybeuns.
Further, that after this condition has been attained, one
crop of soybeans turned under in roteation, seems sufficient
to nalntain productivity. On such lends, & ¢rop of soybeans
grown on the land, even if it be sut off for hay, leaves
enough nitrogen in the soil to supply the plant cane crop,
but the deficiency will he reflected through the following
two stubble crops, and even into the erop of corn'which comes
after the three years of cene, In these rotations during the
pest two years, we have not used economicelly more than one
quarter to one half ration (36 pounds) of nitrogen per ecre.
elilotus indice on fall plant cane can be made to supply
the nitrosen nesded in the first stubble and to mhow 1ts re=-
sidual effect on through the sscond stubble erop and even in-

to the corn crop which follows.

Varieties

The next subject in sequence of practice is that of
varieties of cane., If we should discuss these subjects in the
order of their importance, varisties would be up for first
consideration., As has been said before, the tusiness of adap=
ting a tropical plént to & sub-tropicel climate is by no means




an easy Jjob. During the history of the industry, nearly all
the varieties of any importance enywhere in the world heve at
one time or other bcen imported into Louisians and tried out
one or morc times. This wark of importing varieties into the
State was first done by the individual planters. The same
work was continued on a large scale by the Sugar Experiment
Station, and is nov being carried on by the Uffice of Sugar
Invest igations of the United States Department of Agriculture.
As is well known, the first cane to be of comuercial use was
the old Crecle. It scrved its day end failsd. In the failure
of this variety, perhaps we find one of the greatest weak-
nesses of the generel system of cane growing which has been
cormon throughout the history of cane cultivation. Article
S states that, "the smallest and poorest cane is saved for
plenting, it is necessary to put up 30-40 and sometimes 50
acres to plant 100 acres." Though the difficulty caused by
the failure of the Creole came was surmounted by the intro-
duction of the Purple and the Striped cames, and the sugar
industry grew at e repid rate, all of the progress with its
resulting procperity did not save louisiena planters from
suffering the consequences in felling to heed the warning
there was in the observation which was given in Article 3.
Had they learned their lesson, many depressions might have
been prevented and a more prosperous record would have bsen
the result. The practice of planting the "smellest and
poorest", has followed throush the years and more than once
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we f£ind it recorded that this thing has causeé harm. In 1885
{Article 55), we f£ind complaint to the effect that seed cane
is decaying in the ground; and while the evidence here indi-
cates that this trouble is due to unseasonably cold, wet,
winter weather, it well might be that diseased and weekened
seed cane was at the bottom of the difficulty. In 1856,
(Article 17) we find the sugzestion that the absence from
the soll of some peculiar mineral 1is responsible for the
deterioration of the Purple and Striped ecanes. 1In 1872,
(articls 21) the sugar planters are found erranging to send
Mr. Lapice to Asia to search for better cames. In 1893,
(Article 34) Thomas Edson is getting some results from his
experiments in seed selection. In 1895, Stubbs® published
his elaborate work on the selection and peiigreed planting
of sugaer cans, In 18971, the same author gives the reason
why this question has remained unanswered. He says that
cutting cane for seced eerly in the fall causes injury to the
following crops, @nd further thet plant cane shculd be win-
drowed, the effect of the plow on the stubbles in covering
the cane is 80 dgtrimental to the stubble that it is usually
lost. On account of this injury to the following erop, plen=-
ters have as & rule, used the oldest stubble cane for plan-
ting.  An exaggerated ides of the effect of this usage wés
clearly show in the erop of 1921 and thereafter. 1In 1920
sugar was worth sixteen cents, and hence sugar cane wes worth

sixteen dollars a ton at the mill, To plant an acre of cane

1étubbs, W. C. Llouisiena Bulletin No. 38. 1885,
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et that time at least four tons of care were required. Under
such conditions, it was but humen that plenters used all the
scrappy cere, even thet which had grown voluntarily in the
corn fields for planting. The results was that the State was
thoroughly stocked with the most diseased cane that it wes
possible to get together. The result of this unfortunate
heppening had much to do with the serious decline in produc-
tion from that time on. Vorking with such materiasl, Edgerton

1 showed clearly that by selection this badly di-

and Taggart
seased cane could be made to produce normal ceane,

If we remember that for a very long time the intro-
duction of canes into this country was & free matter, and that
any one so inclined was at liberty to bring casnes here from
any place, it will be easy to imagine how the diseases of the
cape world gould migrate to Louisisna., In fact, we econgretu~
late ourselves that the three or four warst diseases known to
attack the plant occur only in the Fer East, Hed they oc-
curred in the West Indies for instance, we would have most as-
suredly had them here before now. 48 it is, we eare almost sur-
prised they have not erossed the Pacifie to attack our crops,.
A nunber of cane diseases are accumulative in their effect,
and for that reasan the planters® practice of planting the

smallest and poorest cames for 80 long a time has been res-

ponsible for many of their difficulties.

I%ﬁgerton, Ce We and Tagsert, W. G. Tolerance and Resistance
to the Sugar Cene Mosaie. Jour. 4gr. Res, Vol., XXIX. No.
10: 501. 1925.
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The discovery that sugar cane did produce wviable
sced and that canes could be erossed wes of inestineble wvalue
to thé entire sugar cane world. The use of this knovwledge
not only freed us from a dependency on the kncwg varieties,
but 1t ensbled men ¢o plan systematicelly a definite program
of plent dreeding eimed for & particular goal. The first bene-
fit that Louisisna received from this wark was through the
De 74 and D. 95 cames, two scedling canes frocm Demarera.

The D. 74 became the most popular varietly in this Stats,
end more acreage was planted to 1t than to sll the others
combined, With the introduction of mosaic disease, the a0~
cumulation of other diseasss through the use of poor sesd
cans, and & rundown condition of the soils, it failed &s
did all the other of the so-called noble type canes. FVhen
this occurred, had it not been far the breeding work of
Java, the iouisiana Sugar Industry would no doubt have been
doomed. The F.0.J. cenes were finally brought through the
Federal Hortieultural Board Quarentine and established here.
It is to these varieties that we owe our present chance for
existencé.

Realizing the necessity of breeding work, ani also
the inability of ths Louisiena Sugar Experiment Station to
import either cane or seed through the Federal Quarentine,
Professor ¥We R. Dodson,with the aid of the Louisiana dele-
getion in Conzress, induced the United States Department of
Agricultwre to take up the work for us. That effort was the
beginning of the activities of the Office of Sugar Investi-




gations? wark in breeding cone for the southern states. Thelr
work tekes adventege perticulerly of the Java and the Indle
breeding, end now we are getiing cane varieties which heve
been especially bred for Louisianz, without the risk of im-
porting e perasite from a fareign country. Ve are not satis-
fied with thet safe guard, and every ccne brought to the ste-
tion field is watched very carefully by both the peathologist
end the entomologist, to sce thet no new pest is allowed 1o
enter our fields., Any cane that shows signs of weckness
when attacked by those now prevalent in the state, is dis-
carded before it can get into general plenting., If the pre-~
scnt progran of work is kept up, and the suzar planters con-
tinue to support the scientist, there should never be enother
calemity like the one we have jJust gone through. The sugar
business of Louisians should within the next five years

build back to where it wes in 1904,

Fertilizers

Under fhe head of rotation, it has been pointed out
thet when thé sugser planters became awaere of the fact that
their soil fertility was on the decline, they seemed to have
met the situation, at least in part, through the use of le-
gumes, Soon after Wilkiason told us that river soils of low
productive power could be rebuilt, by the proper rotation
with cow peas, we find that there was an interest developed
4n menures. Manures at that time consisted of animal re-

fuse, end same form of farm compost. At the tims, there was
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en insufficient quentity of those materisls to supply the de~
mand of the sugar erop, and hence, therc was no great chenge
in thé fertility program until Forestall and Lepiee {Article
13) 4id their work, which for the time was indeed & remarke
ably well-done piece of investigation. These two planters
blezed e paeth which was tc be trod by many of their followers.
Through the use of guano {no doubt Bat guano) these men were
able to more than double the yleld of sugar per &acre of cane.
For that reason we can well imagine their work receiving more
attention than 4id that of ¥ilkimson. 4lmost immediately we
£ind that man, who has &lready been referred to, thinking
that there wcs & peculiar element missing from the soil.
Strange 18 it that he did not eppreciate the fact that his
collesgue had discovered that in Bat guano they could supply
the element. If this man and his brethren had been wise
enough to use the soil building legume, slong with the mis~
sing element which was supplied in guano, there would have
been less wark for those of us who followed to do for the
suger planter,

The use of comme:ciel fertilizers seems to have
becoms quite common, and with it the amount of sugar increa-
sed steadily. 1In 1889, Pugh (Article 23) tells us that the
cane planter had learned of the good results gotten by the
cotton growers from the use of coltonseed meal on both cot-
ton end corn, They epplied this knowledge to their advan-
tage, and Pugh gives us information as to the time to apply
the material to cane and what quantities he thinks is best
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tion.” He found that 48 pounds of nitrogen per acre was the
mex imun from which & Louisiana planter could hope to get re-
turns, but thet this ration should be cut down when the con-
ditions of the soil werec knowa to be good. As regexrds phos-
phoric ecid and potash, his recormendaiions were to the effect
thet peitiher of these materiels haed eny influence on the ma=-
turity of the cane, and that all of his work showed that the
last named element was sufficiently supplied by the soil,
Kesponse was secured from an epplication as high as 36 pounds
of available phosphoric acid per ecre, but that higher dos-
eges were of no commercial value., /~ /777

’ puring the time thet Stubbs was doing his work at
Audubon Perk, Ce S, Townsend, who was in the employ of B.
Lemann end Sons of Donaldsenville, was doing fertilizer ex=-
perinentel work on a plantation scalee The findings of this
man ere not only of interest but throw new light on the sub-
Ject., The first point to be considered in studying this
man's work is the faet that his soil seems to have been na-
turslly in a productive condition. His ylelds from unferti=-
lized plant cacne was about 33 tons per acre, and from the stub-
ble crops &s high &s 22 tons per acre. Under such conditions
nitrogen epplied alone was & detriment and on some of his
plats he charged a loss es high as $10,00 to $15.00 an acre
to the use of nitrogen. Quite opposite results were secured
from the use of phosphoric acid. Under varying conditions
he got veriable results. In one case he reporis & gain of
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£19,35 per scre from the use of the material. Again he reports
that on lands where nitrogen feiled end where phosphoric acid
peid, conbinations of the two paid, but not as handsomely &s
did the phosphoric ecid eslone. He did not so interpret his
work, but it would scem that on that riech land, no nitrogen
at all was reguired; that the return where the combination

of the two was of benefit, was the result of the differcmce
between benefiis from the use of phosphate less the harmful
effect of the nitrogen, That thought might be called & theo~
retical one, but it seems to bs a possible explanation, From
2 further study of Townsend's work, all of which is not in=-
cluded in the abstrescts given under the Literature, it would
secm to be thet whenever he found his so0il fertility declin-
ing, as measured by the yields of the check plats, nitrogen=
ous fertilizers were profitable, dbut on lands where the check
plets gave high ylelds of cane, the effect of added nitrogen
was alveys seen in en increase yield in tons of cane of lower
éucrose econtent. 4nother publicotion, which will bear out
this thought, is found in Article 3 published three years
after Townsend. In that article, Comszux says that while
sore may eontend that fertilizer produces green cane, it is
useless to ergue that we ¢an do without the use of the ma=
teriel, Such differences of opinion are not due to faulty
work nor to the methods wsed, Many times it has been found
that soils under usage, change in their chemicel eomposition
and even in thelr physicel condition. It is on account of
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this well-established fact that soll investigation should be
esteblished on permanent plats, and conducted for indefinite
periods of time without hermful changes in methods of prooce-
dure. Without it we are forced to establish new projects
which result in so-called new discoveries, sometimes apparent-
ly contradictory to the older work. If such conditions are
allowed to arise, they nearly elways result in confusion,

and often treed lack of confidence in investigational work

of e&ll kinds. A good example of this point is found in en
article published by Agee, Artiecle 57. He gives the results
from certain plats at the Sugar Station far 1908 in compari-
son with & previous ten-year average from the same plats,

The tables show increases at the time nearly twice as high

es were the ten year esverege figures from the same plats,

Had this been new work which had been jJust started by igee,
he would have no doubt come to the conclusion that the soils
on esccount of their naturael condition were deficient in nitro-
gen, Having the records back of his work for so meny years,
he knew the truth in the matter., The rotation pruetice was
insufficient to maintasin soil fertility under the cropping
system 4n use. Agein, if we will consult articles 61 and 68,
we will £ind thet Taggart, working et that same stetion,
found for e number of years that the application of 72 pounds
of phosphoric acid was giving highly beneficial returns on
land which in Stubbs' time would yileld to 36 pounds only.

In this case, Taggart found that one rotetion with the 72
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pounds.or nitrogen was sufficient to build back the deficien-
cy and that, thereafter, for at leasst a while, heavier appli-
cations that had been recommenied by Stubbs would be to no
evaeil, This is & good picture of wheat happens to soils. Ex-
perimenters have found that soil is much more sensitive than
is generally thought by the average man, and that the res-
ponse from treatment, either good or bad, is reflected somo=
time through many years,

Under Rotation we have discussed the fact that in
Louixisne within recent years it became necessary to change
from the cow pea to the soybean, That chenge was responsible
for a change in the fertilizer requirements of the sugar came
¢rope The soybean is a more lumirious growing plent than is
the cow pea, and it was but naturel to expect this increased
legume erop to lessen the nitrogen requirement of sugar cane
which followed efter it.

It was overlooked that there might also be & change
in the mineral matter requirement. After the introduction of
the soybean in our rotation system, the experimenters noticed
e gradual change in the response to superphosphate when ap~
plied to sugar cane, The change which was seen in a lessen—
ing return from phosphate, sontinued untll there was no re=~
turn from phesphate fertilizers at all. Experiments conduc-
ted by the writer showed that while it was true that D. 74,
one of the varietiss of cane grown when phosphate was re-

quired, would respond to applications of phosphate under
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conditions where & P.0.J. cane would not, there was & much
larger smount of evaileble phosphate in lends where Boybeans
hed been grown than where cow peas had been grown. 4nd much
more phosphate available in lsnds where & crop of soybeans
had been turned under than where a crop of covw peas had been
similarly treated. !

This subject is being thoroughly studied at the
Louisiens Experiment Station at the present time., For the
last two years cane growing in & rotation behind soybeans,
which have been turned under, has not been able to use but
one-half ration, (18 pounds)of nitrogen per acre at & pro-
£it, and no commerciel minerel matter at all. '

If this finding in regard to the response to phos-
phate was confined to the wark at the Suger Station, we would
be inclined to doudt its sccuracy, or to believe that it was
a peculierity of the particular soil. Ve have seen it hap=-
pen in & number of places throughout the ¢ane belt. A con-
spicious example is reported by A. K. Smith in & bulletin
which will come out in the near future as Louisiane Bulletin
No. 237, In thet work Smith found that Yazoo Sandy Loam
Boil, which had been turned out to weeds for et least seven
years, gave good response to phosphoric &cid both in cases
where it was applied alone and when in combination with ni-
trogenoué materiel. On another place where the same 801l
type wes in use, but where the soybeans had been grown and

turned under for & number of years, phosphoric acid showed
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no benefit at all. On & plantstion near Lafeyette, C. B.
Gouaux1 was eble to get good response from applications of
phosphate before the adoption of soybeans. Since they have
becoms & part of the rotation there, A. K. O'Neal and S. J.
Breau12 have failed to get eny response at all.

The study of the fertilizer recuirement of the sugar
cane crop in Louisiene has been greactly broadened within the
past few years., Now in cooperation with the Bureau of Chenis-
try and Soils, this station has an elaborate series or$§ggts
underway on the several Boil types. If this work is continued
for a long enough time, we will be able to recommend in speci-
fic terms Just what fertilizer should be applied to cane on

ell the different soils in the belt,

Cultivation

The methods of cultivating cane in Loulsians have
chenged more than probably all of the other phases éf sugar
_raising put together. Fram the very beginning, we can well

imagine that since the planters ebandoned those lessons taught
then by the slaves, from the T.est Indies, who were imported
by the Jesuit Priests for that purpose, they have truly al-
.lowed their imagination full svwey. As a result, their methods
for cultivation have changed with their fancy. Some of the
changes which they inaugurated were not well founded, end though

much money anl time was spent on them, and in some instances

‘Gouaux, C. B. Mimeogrephed Report. 1928.
20tNeal, A. M. and Breaux, S. J. La. Bulletin 222. 1931.
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they lasted for quite a number of years, always such practices
ultimately were abandoned. In other cases we find that good
thought was expressed in the earliest writings, and that
though some of the ideas which wers put forth, even though
basic in principal, were allowed to leg, or were worked on
for a time and then dropped, to be taken up at e later date,
and some of these have ocome through to our time to becone
problems for investigation by the Sugar Experiment Station.
This lack of a definite policy, with reference to methods of
cultivating cane, must have cost the industry millions of
dollers before sufficient information was secured to bring
about some stage of stability of procedure.

There are two of these 0ld problems which well 1l-
lustrate the situation; namely, the effect of root pruning
end what constitutes a stand of cand. In looking into the
Tirst of these we f£ind thet es early as 1847 some planter
writing in Artiele 3b mays, "that barring the stubble too
close of earth in the spring is an injurious practice, as the
buds of young sprouts are mainly dependent on the moisture
from the soil for the growth, until it puts forth roots of
its om," Miss Kate Hinor scems to have talen notice of
this same idea. In 1893, Article 32, she says that it has
been found that sheving and digging out of stubble late in
April is fer better than the old method. In Article 35,
written by T. P, Hutchinson in the same year, he discusses

the fact that with the older methods of cultivation too much




102

root pruning is effected, end that this is &n injurious thing.
T. lann Cage, in Article 38, goes to the extreme by edvising
that cane be laid by when the roots are two inches long. Co=-
meaux, writing in Article 44, 1899, says that deep plowing in
July, which causes root pruning must stop. Cealdwell in Artie
cle 51, written in 1902, says, "Do not cut roots", 4nd a
cormmittee reporting to the Louisians Sugar Planters Assoclia~
tion in 1918, Article 64 is still found edvising that the cut-
ting of roots ghould be avoided., ¥ith this ruch positive re-
~comendaetion on one subject, we would imagine that by now it
should have had its effect. On the other hand if the recom-
mendetion had not baeﬁ 80 reguler in their appearance we might
1magine.tbat the advice of some of these leaders had been
heeded, yet we find that Ryker and Bdgertonl along with other
fects, in 1931, are pointing out the same thing that was write-
ten in Article T of 1847,
¥ith reference tq what constitutes a stand of cane,

we find thet question eropping up one year earlier than the
root pruning one. In 1846, Article 3, Judah P, Benjamine
etates that "crowding the cone causses it to not ripen". 1In
18983, Edsorn writes in Article 34 that the undue suckering of
cane causes 8 waste of encrgy end results in a green cane &t
harvest tinme, Stubbsz working with planting of definite spac~-
ings, says that suckering is a definite function of ceane,

and that the differensc he found in suwcrose from the different

Igyker, Te Co and Co ¥, Edgerton. Louisisna Bulletin No, 223,
931,

25tubbs, We Co Louisiana Bulletin No, 24, Pege 810, 1894.




103

plantings was within the limit of experimental error. Ee Ce
Simon, at the Sugar Experiment Station, has becn working on
this same problem during the past two years. He 1is inclined to
believe like Judeh P. Benjamine, that crowding cane causés it
to not ripen. Probably nowhere within the literature do we
find so much difference of opinion es that on the distance be-
tween rows. The diversity here shows up in Articlé 1, which
wes written in 1830, with rows three to four feet apart de-
pending upon the age of the land. In Article 3a, 1846, we
immedintely jump to eight footl rbws with three stalks in &

roW planted four inches apart, aml in one year later, Article
3b, we meet with our standlerd row of today, the six-foot row.
In that same ysar we f£ind ™A Planter™ eadvocating the planting
of two rows of cene aml one row of corn in alternation, the
resson being to let in plenty of sun light and air, thereby
inducing masturity of the cane, Tuis idea of light and eir

ie one which wes at the time world-wide, and for this same
purpose, great pains were taksn in some countries to sirip

the leaves off as the joints colored. It is comparatively
recently that the theory has becn wrecked and the practice
discontinued. In 1847, Valcour Aime, Article 8, says: "An
actual progress has been mede, the most prominent one, however,
consists in the placing the cane rows at & much greater distance
from one another than was formerly done. By that means they
ean now do with the plow about three fourths of the weeding
for which the hoe alone was heretofore put in requisition.”
And in 1848, Delavigne, Article 11, says that it is well to
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give the cane more space, either placing the rows eight or
nine feet apert or at six feet plenting two rows of care and
one row of corn. This is to some extent revertiing back to
"4 Planter". Delavigne, goes further and drews the philoso-
phical conclusion thet the less number of rows we have per
acre the less rows of cane we have to cultivate., By 1865,
according to Pugh, Article 24, we find that the ocane rows
hed made two other changes. Les says that a change has been
made in the width of the cane row, for they have been al=-
tered from thrce end one-half, to five and one-half or six
feet, and that the two-mule plow has been substituted for
the one-mule plow between rows. In 1889, 1t is sugzested by
that sane author, Article 25, thet the change from the old
Creole cane t0 the more vigorous Purple and Striped varieties
was responsible faor this widening of the rovs. It is true
that the changes seem to have begun to tske place about the
time of the introduction of these canss, but arguments to
the effect that the substitution of two-mule plows for the
one-nule plows scem to be more logical, and too, the next
reference seems to dispute him, for in it, liss Ninor re-
verts to the four-foot row. Article 32, printed in 1893,
by that author, reports four-fool rows, anl the highest
yields of suger per acre than we have yet encountered. She
reports that in 1893 mesarly 3000 pounds of sugar werec se-
cured on her place and that as high as 7000 pounds resulted

from the most favorable ¢ ircumstances,
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This difference of opinion as regards the proper
width of rows was not in any way settled until after the es-
tablishment of the Sugsr Experiment Station. BEarly in its
history, Stubbs set up & set of experiments to establish de-
finitely the most economic row for sugear cene in Louisiana.
His results are reported in his dook "Sugar Cane". On page
112 he says, "In slmost every instaence the narrower the row,
the larger the yield of esne without injury to its sugar con-
tent or its purity. But while the increase in the very nar-
Tow rows has been quite apparent, the incremenis have hardly
paid for the increased seed used in planting. For, it will
be remembered that there 4s regquired tw;ce es much ecane to
plant an acre in three=foot rows e&s six-foot rows." He
finds thet the five-=foa row is the economic row to be used.

Plenters foudd it somevhat difficult to work two

mulés between five-foot rows, end for their convenience, or pro-
bebly to suit their fency, the implement manufacturers have
standardized gll cane tools and wagons to fit a six=foot row.
For that reason on nearly all the plantations of todey, the
guestion of width of rows is settled. It is and will be six
feect,

We could take up every phase of the cultuweal prac-
tices snd show that eaech end every one of them have gone
throu:h this same violent set of rapid changes. That, how-
ever, would not add to the velue of our wark, end we will now
discuss the cultivation of sugar cane in its broader sense.

In the beginning the cultivation of cane was & plow and hoe
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business. Slave labor was sbundant, for according to Article
1, there was one slave to every seven or eight acres. As long
as the prices for sugar held up, and there was no competition
from the outside world, this sart of farming was no doubt a
remunerative business, but as other countries developed thelir
swar production, end prices began to drop, even slave labor
and a protective tariff were insufficient to Justify the con-
tinuance of so expansive a system of raising cane. The mat=-
ter of expense seems to have registered rather early, far in
Articls 8, writien by Valcour Aime in 1847, he tells us that
by the use of plow the planters c¢an save nearly three-fourths
of the weeding formerly done by the hoe, Again, in Article
11, we find lelavigne saying in 1848, that the use of the
plow had caused an econoryy in labor. This primitive fornm
of culture was expensive, and to some of us today, it nsgy
even seem to have been amusing, but later in this work, we
will try to show merit in it, which like so many other things
in the sugaer business was forgotten and had to be rediscovered.
The great turning point in the history of this erop,
like that of everything else in the South, was the Civil War,
After the Var, the land owner found his slaves free, his
lands grown up in brush and weeds, and his organization wrecked,
He had to start over and devise a new system based on the new
oonditions, ard it was here that the cultigation of sugar cane
wae revolutionized, Ko longer could our pleanters afford one
man to every seven or eight scres. To avoid this he had to

devise tools to take the place of slaves. Specking of this
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period, Puzh in Article 24, says about the reconstruction period;
"tie needed agricultural implements, which would transfer the
lebor heretofore performed by human beings to our muscular
mules. This want has becn supplied in part; we now use &
stubble discer, which does its wrk effectuaslly and neatly;

e rotary hoe, which to & ce;tain extent tekes the place of a
derkey and his hoe; a road mechine, which not only saves a
great deal of work, but mekes & splendid road for those who
use the highway for hauling heavy loads or for pleaseant rides;
also Nardelph's pea vine rake for hay; the plow of itself,
nearly perfect and well adapted to the work required of 1t,
has undergone little change.” In 1890, Rost in Article 28,
follows Pugh by pointing out that before the war, "The canec
erop was, so to speak, & hoe crop, the cleaning and the weed=-
ing, and the covering and the digging ell done with the hoe.”
He follows this statement by pointing out that the war changed
ell this practice and that the old method was followed by the
use of the implenents mentioned by Pugh. BHowever, he goes
further to say, "VWithin the last five yesars, two new factors
have eppeared in support of the Louisiane Sugar Industry;
First, the establishment at Kenner, by voluntary subscrip-
tion of & sugar experiment station and the selection as Di-
rector of thet stetion, Frofessor W. Ce Stubbs." The esta-
blishment of this institution and the sclection of the eble
director had a gr-at deal to do with the devclopment of every
vhase of the sugar industry, dbut Jjust at this time there was

enother powerful influence which should be recorded here.
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The stubble shaver, the stubble digger, the plant cene scraper,
the rotary hoe, the improved middle cultivator, the revolving
herrow, the improved plow, and many other tools which helped
to reestablish the sugar industry on & sound foundstion were
invented and introduced to the sugar planter by James lizllomn.
Even Stubbs was skeptical in regard to some of lallon's tools
end ideas, but that did not prevent him from becoming con-
vinced that Imllon®s thoughts were well founded, and when
once coverted, Stubbs beceme & most ardent su;porter of both
the tools and the principals involved in the Msallon idea of
cultivation. Each man was of assistance to the other, and
the two working together d4id e great deal for the lLoulsians
Sugar industry.

This question of the best method of cultivating
cane was one of the first problems which Dr. Stubbs under-
took after.the establishment of the suger experiment station,
In 1837, he published his first results of this wark. 4as
shown in Article 43, this publication consisted of the aver-
age of threec years' work in comparing the effect of cul tiva-
ting cané with & plow a:einst cultivating cane with a culti-
vator. The result was n=arly nine tons cane or over six hun-
dred pounds of suger per ecre in Javor of the cultivator. No
good description of the cultivator which was used at that time
is given, but the increase was so great that the Louisiana su-
ger planters requested Stubbs to elsborete on his experiment
and continue it. Shortly after this, }allon cane out with
his middle cultivetor, end the use of it was embodied in the
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culturel experiments which were conducted thereafter. The new
outline of work consisted of five different methods of culti-
vation, as follows: First, all work done with a two-horse
rlow; second, middles with a two-horse plow and the ridges
cultivated with & disc cultivator; third, the dirt returned

to the cane with a two-horse plow and all subsequent culti-
vation done with the disc cultivator end the middle cultive-
tor; fourth, the middles were turned out with a double-mould-
board plow, and all subsequent cultivation done with the disec
cultivator and the double=-mould-board plow; fifth, the middles
run out with the middle cultivator, and &ll subsequent cultie
vations done with the disc and the middle cultivator, The re-
sults of this wark are reported on in Articles 45, 49, 4%a,
and 50, The two outstanding things which asre shown here are
thaet experiments three and five are unquestionably superior

to one, two, or four. Further, that cane grown under experi-
ment threec 18 by average the richest cane in sugar which was
raised in this series of experiments., If we analyze the

work, we find that the more actual cultivation and the less
plowing there was done during the cultivation veriod, the bete
ter yielis of cene there were secured. 7To the contrary, the
more plowing instead of cultivating there was done during the
growing period, the smaller the yield of cane resulting. The
difference between experiments threc and five would seem to
be small, indeed, and to the uninitiaeted so slight that no
significant difference in yields could be expected. V¥e who

have experimented with the cultivation of cane have learned
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thet the system which is8 set up by that plan is about ideal to
promote root development and steady growth. The fact that the
sucrose test on canc experiment 5 is lower than thet from ex-
periment 3 is @ strong indication in itself thet cane growth
was mainteined later in the fsll in that experinment.

- The differences found in this set of testis are e
fairly good representation of what happened durinz the changes
from the hoe erop idea to the modern time, If we go back to
Article 11, we find thet the earlier planters went to great
pains in csusing his plow to duplicate as nearly the old hoe
work as it wes humanly possible to do. ZEvery operation seems
. planned to protect the roots and to encoursge root develop-
ment, Later the articles written by Stubbs, Kallon, Pugh,
Comeeux, and Cege &1l show that these men had the right prin-
ciple in mind, and in fact, they stress the necessity of cul-
tivation for the purpose of developing cnd retaining the root
growth, Here is wherc the planter of today has lost sight
of the best thought in the past. It is true that we of today
heve better tools to work with, but in this day of hustle
and budget system, we have paid too much ettention to cost
end not enough to effect. The main difference in our work
today and that of the best in the pest is that we have for-
gotten that plants must have roots in order to grow, and we
are rﬁthless in our practice of late cultivation. Msllont's
plan called for cane to be leild by iith 8 "ley-by machine®,
which eonsisted of two large disc set as far away fronm the

cene as it was possidble to get them., This tool took the soil
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out of the middles znd placed it on the row. Ve today run the
cultivator gang up close to the cens, and according to Ryker'sl
finding, mey thereby cut sixty per cent of the roots at & time
when the plent feeds to grow the fastest. The Agricultural
Extension Department of the Stete University is at present
meking e drive, through the County Agent, to correct this
costly defect in the modern day method of cultiveting cane.

In spite of the fact that the sugar planters have
not been thoughtful in regard to the effect of their imple-
ments, or probably careless in their use, the changes from
the hos to the plow and finally to the improved cultivater,
has been responsidble for the greatest economie saving than
any other one thing that has to do with the field work. Ve
have esid that under the slavery systen, one workman was re-
guired for every seven or eight acres. ¥hen the plow was
substituted for & pert of the hoe wark, the labor reguire~
ments dropped to one man for sbout fifteen acres, end the
change from the plow to the row cultivator has reduced this
recuirement to one man for tweniy-five to thirty acres. The
ncxt great change in this direction will come through the adop-
tion of the tractor. For many yeers now tractors have been
used for & part of the work on the plantation. Development
has been slow, becsuss the Suger Industry of louisiam 18
limited end sufficient business hes not been in sight to in-
duce the manufecturers to build speciel equipnent for the

culture of cene, Progress is being made, and, in due course

dRyker, T. Co &nd C. ¥. Bdgerton. Louisianz Bulletin No.
231, 1931.
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of time, equipment will be devcloped vhereb: the tractor can
teke its place in the economic espect of the Louilsieana Suger
InCustry.

There are other questions which have to do with
the culture of sugar cane which have been discussed both
pro and con far muny years. Some of these deal with the
screper, the stubble digger, and the stubble shaver. At
times the Louisian: I'lanters Association has set up &s ques-
tion for debate the use of these tools. The argument heas
been to shave or not to shave, to dig or not to dig, or to
scrape or not to scrape., As regularly as the spring time
comes, so do these questions. There has been & greet deal
of experimentsl evidence, which all shows that the answer
to the guestion is found in the coniitions of the cane at
the particuler time. Since winter conditions veary widely
so do we f£ind the condition of our seed cane or our stubbles
to vary from scason $o seacsons This condition factor is one
which every man has to teke into consideration befare decid-
ing whether to use these labor saving tools or not. If they
will do the desired work without ipnjury to the seedpiecs,
then they should be used. On the other hand, if the winter
weather has been very favorable, and when spring ar.ives,
we find the cane in a growing condition, then these tools
%11l do dsnage and should be 18Tt in the tool shed.




