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TOPOGRAPHY

The 43.50 acres to which this experiment vefers lie at a little
over one kilometer to the west of the town of Bareeloneta and of
the Plazuela Sugar TFactory. They comprise three distinet fields
whieh streteh from south to north in the order ‘‘Manuel Molina,”
“Tibrica Pajas 17, and “‘Fabrica Pajas 2*7". The last two fields
are named after the old ‘‘Pajas’™ mill built at the foot of the
caleareous knoll which rises close by, the oldest faetory known in
the surroundings, the ruins of which may still be seen there. The
east end of the knoll slopes and gradually merges into the lots
“Manuel Molina’’ and ‘‘Fabrica Pajas 1°,”" for a short distance,
Forming the higher part of the 43.5 acres. The vest of the land is
low, marshy, clearly muck-like at intervals, where the dark color of
the wet soil becomes deeper. These characteristics become less pro-
nounced in other neighboring fields toward the east, as the relatively
higher levels of the valley of the Muanati river ave approached; on
the other hand, they are more noticeable as we travel in the opposite
direction toward the muck soil and blanguizales of the Tiburenes
marsh lands. So, then,.these lots occupy an intermediate position
representing a transition between the predominantly organie soils of
the Tiburones basin and the predominantly mineral soils of the hanks
of the Manati river. .In the topographical. chart drawn by the engi-
neers J. D. Schuvler and J. M. Howells in the course of their studies
for an irrigation project of the Plazmela holdings, these plots ave

1 Previous estimate, 18 acres: actual measupement in 1923, 17.5 acres.

 Sixteen acres.

#en acres.

1Blanquizales'” is the loeal name for patches of the marsh lands, which present an

ash-like, whitislt color on the surface.
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traversed by the contour lines of 3, 4 and 5 feet of elevation above
mean high tide. At present the land measures lower than this at
various places if computed on the basis of the mean high tide. 'This
might be explained by the fact that the tide records taken by these
gentlemen were obtained during the months of March to September,
thus leaving out of their observations, other months when very high
tides oceur. The ecalcareous strata of the neighhoring hills atfeet
visibly the chemical composition and the physieal structure of the
soil in inverse proportion to the depth at which they lie under the
more recent deposits whieh constitute the soil. These strata ave also
responsible for the springs loeally called ednceras, common to this
region, which come to the surface when the underground currents
flowing between the strata of the tertiary calearcouns rocks arve for
one cause or another interrupted in their course.

CONDITION O TIE TOTS

At the time when this experiment was planned, the lots referred
to were covered by a net of water-furrows, quarter-drains, lateral and
main-ditches common to the ‘‘grand-bank’’ system used in Porto Rico
under these extreme conditions of soil moisture. This sitnation was
further aggravated by the continuous use and cleaning of the ditches,
which had made them larger than they were orviginally intended to
be. The water level in this net of ditches oseillated with the rainfali
and with the tide, which lhad full access to them, while the outflow
was never enough to drain them completely. At the lowest places
the water level vose to the surface of the soil when the tides coincided
with heavy rains. Springs were more abundant in the fields nearer
the Pajas knoll. Some of the cdncares furnished mildly brackish
water, often used for domestie purposes in times of drought. In their
surroundings the muek-like eondition of the soil was extraordinarily
accentuated. When dry, a fine white eflorescence appeared on its
surface. The almost constant saturation of the wet, soft subsoil,
iddled often by large-size and small-size erab holes was appavent
by inspection of the inside perimeter of the ditehes.

The mewly extracted clay  subsoil was bluish white. The cane
plants growing on this land were of yellowish foliage; they exhibited
prematurely dried leaves, adhering close to the stalk, and showed
a very poor stand. The Para grass languished at intervals, in the
ten acres given up to pasture, overcrowded by vegetation mors
resistant to excessive moisture and salts, such as lichens, algae, eneas,
{(Typha angustifolie) arvocillo, (Paspalum paniculatum) salvia,
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(Salvia oficinglis) and various reeds. It was hunpossible to istake
the fundamental cause of the low production, heavy annual replant-
ings, and the relatively short duration of the plantings. There were
also other contributing causes, almost as apparent as the fundamental
cause; snch as excessive distance between stools and Dbetween rows,
and the salt conceniration on the surface due to surface evaporation.

PREVIOUS PRODCGCTION AND COSTS

The available data cover the year 1912 to 1923, when these ficlds
were plowed and planted as gran cultura, as will be explained
further on.
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We have available only the cultivation costs for some of these
years from 1912 to 1923. The costs of planting and cultivation for
the gran culture in ‘‘Manuel Molina” in 1917 reached, with the
wages prevalent at that time, $4.69 per ton of cane; those for the
gran cultura in “‘Fabrica P‘i;yss 187 were, in 1918, $5.41 per ton;
and those of gran culture in “‘Fabriea P‘l,’]ds 2077 ip 1920 (takmg
the mean cost of plant cane for that year, which fended to be lower,
as there were no specific data for this field), $5.56.

Evidently this land requived closer attention.

PREVIOUS STUDIES

Fortunately we had in our loeal literature the valuable work by
sy, Zerban, ““The Marsh Lands of the North Coast of Torto Rico,’
Bulletin No. 4 of the Experiment Station of the Sugar Producers’
Association of Porto Rieo,' published in April 1913. The land to
whieh this paper refers, is part of the “‘Hacienda Pajas’’ mentioned
in his report, the only difference heing that he operated a little farther
£, the northwest, in ““Tablén 8,”* which at present is ineluded in the
field “‘Terrém,’” of the Giorgetti Company.

Dr. Zerban recognized drainage as the first necessity of the lands
Ie was investigating.® He noticed the saline inerustations on the
surface of the seoil, and determined their percentage composition in
Pajas® as follows:

Carbonie aeid o o .00
Bicarhonie aeid - e 7.08
Chlorie e e e e 50, 36
Sulphoric acide e o 517
e NI - e e e e 3.90
Magnesiumo oo 1. 37
Potassiam oo 2.51
SodIEM e : e 28,59

He made determinations of the water-soluble salts in samples of
soil and subsoil of the same loeality and obtained the following

results

. Biearbonates Chlorine  Sulphates
No. 10, Soll oL .007% . 16495 L 042gh
No. 10, Subs0il v oo . 090% . 2129, L0479

ITe also determined the salt concentration in the water of the
1 Now the Insular Experiment Stafion. -
2 Loe. cil,, p. 40,

3 Lge. cil., p. 22,

i Loe. cil,, p. 25,
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ditehes near the places where he had taken his soil samples, and

found !
’ Parts per Million

Total aecid
Total solids  Chlorine Sulphates radienls

No, 10 L 2,333.6 1,010 107.1 3,200

and e called attention to the influence of the springs of less salty
water on the diminution of the salt concentration found in the
water of the ditehes which drained them.

With the help of Dr. Johnston, he correlated the vigor of the
cane eultivated in the salty lands with the salt content of the soil,
end concluded that there was a very close relation, stating that the
cane did not present a normal aspeet when the clorine in the soil
exceeded 0,114 per cent equivalent fo 0.198 per cent total acid rvad-
ivals.®  As there was no instance i which figures between 0.643 and
G114 per cent chlorine were obtained, he could not determine the
effect of these intermediate amounts on the growth of the cane.
The mean hetween these figures would he 0.0785 per cent, which is
not very far from that of 0.09 per cent and 0.06 per cent fixed by
Maxwell and Eckart in Iawail.

He attributed the poor appeavanee of the cane in Plot 3 of
Pajas, to the high salt content of the soil, expressing the opinion
that the bad effects of the salt would he even more pronounced, bui
far the attennating effeet of the high nifrogen and lime contents.
The vesults of his analyvses made according to the official methods
t14) were as follows: (15)

Sample Nitrogen Phosphorie Aeid Lime Potush

F e U O 0.38%  0.17%  1.51%  0.42¢
In 1921 two samples of soil from Pajas were analysed Mr. F. A,
Lépez Dominguez, then Chief Chemist of the Insular Txperiment

Station. The samples were taken in the forty-three and a half acres
under discussion. and the results were as follows:

Sample No. 272 No. 276
MoOTStuTe c oo e 3. 47 7.05
Volatile matter e 18. 70 22, 21
Tnsoluble 1eSIAWE - e 36. 01 54.98
Iron and Al oxides 20, 22 19. 60
N O O e e 0. 537 0. 633
O 0.103 0. 180
) Lo D e e e e e et e et e e 0, 821 0. 612
T TmIe e e e et et e e 1. 276 1. GR7

v Loe, ety pp. 26 and 27,
* Loc, ¢it., p. 30,
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Tn the Agrienltural laboratory ot the Giorgetti Company, samples
»f s0il and subsoil from this same field were analyzed in 1922 by the
analysts Mr. R. Ferndndez Gtavcia and Mr. José B. Berrocal, using
cfficial methods (16) (Fydrochlorie acid of specific gravity 1.115 as
solvent), and the French method? in the determinations of alkaline
salts. The results obtained were as follows:

Fabrien Pajas No. 2 1Mbeica Pajas Ne. 1 Alanuel Melina
By R. 7 G, By 1. K. 1B, By R. I, G,

Soil Samples

Reaction Neutral Alkabine Alkaline
MoISture — e T.T15 7,092 7. 442
47 2.
Volatile matter .- {%13 ;58%(18) {16 gg% (18} 12. G40
5. 27
HOMUBS o e e e {6. 77}(]8) 7. 44 G. 549
0. 2255
y ‘ (0.237 0.417)
NUTOEeN - - e 0. 236 10_ 91 0. 3538 (18)
POy 0,213 0. 293 0.318
RO e e 0, 267 0.31 0. 953
Carbonates .. _______ 0. 842 1,271 1. 5851
Bicarbonates oo 0. 194 0. 037 0. 092
ChlorideS o e e 0. 060 . 002 0.042
Sulphates oo O 187 Traeces 0,127

Subseil Samples

Reartion Alkadioe Alkaline Adkaline

Molstore o . 0. 265 7. 850 7. 462
. g 13.020)

Volatile matter .. _____.___ 11. 290 112_ 640%“8) 10. 248
> ) g 4. 272 -

ATNNE e e e e l‘ 25;{18) 5. 661 4,911
Nitregen in humus__ . __________ (0, 1044
Nitrogen, total ..o 0. 064 00135 0. 230
PO e e e 0.176 0. 298 0. 272
KO 0. 267 0,311 0.233
Carbonates __. v [, 1,077 1. 738 1. 304
Biearbonates__ .. n 253 0. 028 0 057
Chloviles o e oo 0. 081 0. 002 0. 055
Sulphates ... 0. 269 Traces 0. 103

These analyses were followed by deferminations of the weight
of the soil per cubic foot to the depth of 24 inches, obtaining:
Mannel Molina - G9. 00 pounds

Tabriea Pajas ™ o 58. 00 pounds
Fiahriea Pajas 2% . ______. 60,20 pounds
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The following caleulations were made on the same samples:

Weight per Cubic Foot

In the field on Tu the laboratory, In the Jaboratory,

the recently on the air-dried on soil dried
drawn szmples sampics at 100°
i00. 2 62. 8 58.0
Pabrica Pajas 1% ooooeooooooeoo % o, gzg (18) % 5. 2%(18) {oo 2¢ (18)
Fabrica Pajas 2%, oo 94, 2 G4, 0 60. 2
Manuel Molina__ . . 112, 1 714 69, 00
AVerages. oo 1011 G4. 3 60. Gu

The samples were taken in July and Aunguast 1923 and in March
and Qctober 1924, so that the moisture retained by the soif and sab-
soil iz the open air during these drier months would be approxi-
mately 36.8 pounds per each 101.1 pounds total weight, or 36.4 per
cent.

Although obtained much later than the chemical data given above,
we are giving helow the results of analyses of samples from these fields
made according to the Dyer method as modified by the chemists of
the Hawaiian Sugar Producers’ HExperiment Station (20), using a
1 per cent citric acid solution.

Fabriea Fibriea

Manuel Molina Pajas 1%, Pajns 20,

POy 0. 0182 0. (1252 0. 01149

Soil B ; KO 0. 01499 0. 01884 0. 01875
___________ Ca0 e 08595 1. 8780 0. 8570
810, o 0, 2258 0. 1252 0. 1847

2 0 0. 0134 1. 00502 0, 00926

. J L 0.0133 0. 01636 0. 01263
SubgOfl oo oo CUO o 0.7085  0.8901 1.509
1Si05 _________________ 0. 2938 0. 0625 (21) 0. 1424

In a neighboring field, separated from the jone under discussion
Ly only a passage way {(callején), strong indications of the presence
ef ferrous salts in the subsgeil were obtained, as well as unmistakable
proofs of the presemce of hydrogen sulphide. A silver coin was
tornished when placed in contact with the subsoil, in a hole recently
reade and the odor of hydrogen sulphide was distinguishable. Also,
a light precipitate of ferrous ferricyanide, or Turnbull’s blue, was
obtained on a filter paper. The bluish white color of the fresh sub-
soil has been already mentioned. The water, leaking out of the walls
of the ditches, leave on the subsoil tracks of a reddish-brown (36101-,
which stand out on the black color of the ground. All these were
evidences of lack of ventilation.
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COMMENTS ON THE FOREGOING CHEMICAL DATA

In the interpretation of results of chemical analyses of soils made
by different analysts, as in the present ease, expevience shows that
general results rather than any particular specific figure should be
considered, as variations are bound to oceur, even in one and fhe
same sample, due to differences in the methods chosen, to details of
manipulation, to the laboratory equipment, and to the personality
of the analyst. In the data given by Dr. Zerban, sample number 10,
taken from the ditches, seem to show rather high results in acid
radicals as compaved with the figure for total solids. The figure
obtained for chlovides by Berrocal in Fibrieca Pajas 1 wounld seem
to be In error when compared with the others; and these latter show
considerable variations amongst themselves. The vartations intro-
duced by the washing of the soils by rainfall, and by the salt con.
centrations hrought about by evaporation, should, however, be horne
in mind, as well as the fact that until 1920 ano offieial methods were
given for the determination of alealine salts In soils, thus giving
rise to the use of different methods by different chemists, according
to the necessities and personal preferences of the analysts. The
determinations made on extractions with HCL of specific gravity
1.115 by Dr. Zerban, by Mr. Lipez Dominguez, and by Messrs.
Fernindez Garcia and Berrocal differ considerably when compared
figure for figure; bui tliey agree as to the mediate fertility of those
goils as shown by total nutritive ingredientes. With this point cleared,
it is well to compare our analytical data with the standards used
in other eases to judge the fertility of a soil.

For mixed seils in which elay predominates, Hilgard considers
sufficient the following amounts, provided they contain a fair amount
of lime, as in the present case: Nitrogen, 0.1 per eent; phosphoriz
acid, 0.1 per cent; potash, 0.45—0.85 per cent. Wolltman, in Trop-
ical Afriea, considers good soils those which, having 0.4 per cent lime,
contain: Nitrogen, 0.12 per cent; phosphoric aeid, 0.1 per cent,
potash 0.2 per cent.

The foregoing standards for mineral nufrients refer to similar
soil extractions with strong acids. Aceording to them, our soils show
up to be very rich.

As regards extractions with weak acids, such as citric, let us
cunsider the following standards:

Harrison, in Demerara, fixed the following pereentages as suf-
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ficlent for sugar-came raising: DPhosphorie acid, 0.007 per cent;
potash, 0.008 per cent; lime, 0.006 per cent.

Dyer had already fixed in a general way, a content of 0.01 per
cent of P:0: or K:0 as the lowest limit, at which fertilizers should be
applied.

Maxwell in Hawaili considered as good soii for cane, the low
lands which eontained: P:0,, 0.0023 per cent; 10, 0.019 per cent;
lime, 0.067 per cent.

And McGeorge, lately in Hawaii, considers as fair soils for sugar
cane those containing: P:0s, 0.004 per cent; K0, 0.03 per cent;
lime, 0.314 per cent.

The tendency in these standards has heen to increase rather than
ta decrease, from Dyer on, with the exeeption of the figure for
phosphorie acid. According to the highest standards the soils under
diseussion would be deficient only in available potash, a point which
will he verified in due time.

TEHE SITUATION

This could be now stated coneretely: We had a plot which was
not yielding properly, almost nothing in the 10-acre lot, and at a
loss in the remaining 3314 acres.

The soil was not a nomnal mineral soil, as was shown by the
muck soil still apparvent in places, similar to that of the marshes
1o the west, the low weight per cubic foot, its high moisture-holding
eapacity, the low figures for ‘‘imsoluble residue’” and ‘‘silicates,’”
gnd its lhigh eontent of volatile matter, humus, and total nitrogen.

We have already seen that the potential fertility of these soils
g5 shown by their content of pliosphoric acid, potash, and lime,
soluble in hydrochloric acid of specific gravity 1.115, was remarkable.
And the deficiencies shown by their 1 per eent citrie acid extraction,
depended on the standarvds adopted for the interpretation of the
figures obtained. These deficieneies, in any case would be shown
only by the percentages for ‘‘silicates’” and ‘‘potash,”” if the
standards of McGeorge, in Hawaii, were used as basis of comparison.
The high percentages of lime gave hopes of improvement, as soon as
proper ventilation of the arable layers of the soil was obtained.

On the other hand, there were present dangerous amounts of
salts, the conceniration of which would inerease with improved
ventilation, unless the source of the salts, was cut off, by preventing
the tides from getting into the ploi, and the bad effects of evaporation
were counteracted by washing aceomplished by rainfall. There was,
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besides, one other hope of compensation in the constant flow of
almost fresh wafer dertved from the springs above deseribed, which
might at any time be used to advantage for their amelioration.

Ag the ditches across the plot did not drain completely in many
cases even in thmes of low tide and the water level came up flush
with the soil surface in several places in times of high tides, it was
decided to carry out a drainmage experiment providing for the ex.
clusion of the tide waters and pumping out the water from the
springs, seepage, and rainfall, nsing the least possible number of
ditches, in order to compensate for the extra expemse required by
the operation of the pump.

BXBECUTION OF THE PLAN

As a preliminary test, fowr acres of the higher ground of the
lot Manuel Molina were planted during dry weather, in the Spring
of 1923, The old canals, too wide and deep already, were filled
and new shallow ditches opened. The planting was done on banks
of two rows each. The banks were made with implements on the
furrow made when hreaking up the old stubbles just harvested. 'Fhe
seed used was partly of Hgyptian cane (P, O. J. 105) (414 acres)
and partly of Striped Caue (Striped Cheribon) (% aere), and the
planting was done toward the end of April. The yield was abous
680 quintals (34 tons) per acre, harvested in May, 1924, The pump
did not affect this field until the third weck of November,

IIneouraged by the good grewth of this Spring planting, we
began to prepave for gran ewltwrs planting the remaining 385
acres. In the Summer of 1923, all the old ditehes were filled with
dit, ash, bagasse, and frash. Of the old ditches, only the one
dividing the lot Manuel Molina in two plots (one of 5 aeres, and
the other of 1214 aeres), was kept: so also the ditches around the
perimeter of the 43L5 acres, and a canal 3 to 4 feet deep in Fabrica
Pajas 2% which, stretching from cast to west along very low land,
conld be used to greal advantage for collecting the water io he
pumpedl.

Althongh after filling the ditches the land was rather soft, we
were able to plow and eross-plow with bulls, nsing a monlhoard plow
Wiard No. 30; then the tooth-harrow and the disk harrow were
used, Furrows five feet apart were then opened with a 16-inch
double moulhoard plow (fullose), and on the one-row banks thus
formed, furrows were made with a Wiard plow No. 63, This furrow
was then ecleaned with a small, adjustable double-moulhoard plow of
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(Glerman make, or with a eelewy hiller. The subsoil plow was then run
along Dboth, the planting furrow and the water furrow.

Then the ditehing was done. We cut two main ditches, 4 feet wide,
and from 2 fo 4 feet deep, perpendicular to the eollecting diteh, dis-
charging in the latter. The ordinary quarter drains (eruceros)
3 % 2, were opened. Ditclies were further made to drain the springs
{cdncaras) of greatest flow.

The planting was then done, in a single continuous row. The
variety planted was the Egyptian (P. 0. J. 103), as it was desirved
1o find out whether it would repeat in Plazuela the good results in
tonnage and quality of juices rveported from Aguadilla, although.
ahout one-forth acre of this cane had, however, been destroyed the vear
hefore, for its bad growth, in a ditferent type of soil. The planting
was finished in Oetober 26, 1923,

Meanwhile, the installation of the pump was begnn in the begin-
ring of Qetoher, placing it at the outflow end of the collecting ditch,
The ditehes within the 4314 acres were isolated from any outside
ditehes. The pump was ready to work on the third week of November.

TITE PUMP

We had available the daily precipitation for 1922, measured in
the water-gage at Central Plazuela. The maximuwm in 24 hours
had been, in that vear, 3.62 inches on December 1, and 5.74 imches
in the 48 hours of Deeember 1 and 2.

The vearly precipitation in Barveeloneta, according to the records
of Weather Bureaun at San Juan, P. R., vavied during the years
1915 to 1922 from 45.04 inches to 74.13 inches, with an average
arnual fall of 59.93 inches, the most frequent and heaviest rains
felling usnally during the months of October to January.

In Holland, in the region around Lake Haarlem, with an annual
precipitation of 27 to 40 inches, and drainage accomplished by open
ditches and pumps, it has been necessary to pump up to three-eighths
iuch in 24 hours (21). In western England, with an annumal pre-
cipitation of 50 inches, caleulations for drainage are based on three-
fourths of an inch in 24 hours. The records for June to October 1909
at the Willswood plantation, of the County of St. Charles in Loui-
siana, the precipitation and lands of which are similar to ours, and
where the system of open ditches and pumps was also used for
drainage, show that in two instances they had to pump 1.4 and 1.03
inches in 24 hours, after a rainfall of four inches: the ovdinary
pumping required is, however, of 0.7 to 0.8 inch in 24 hours.  Refer-
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ring to this case, Elliot considers as probably sufficient, a rate of 0.75
inch. Basing his caleulations on a maximum precipitation of 24
inches, during the months of July and August (23), J. 0. Wright
estimated the rate of drainage for the Florida mavshes, at 0.87 inch.
Wiley determined the moisture-absorbing capacity of these soils,
and fixed it at 128.75 per cent, as an average of nine samples.

None of these caleulations, ecould, however, be properly applied
to our case, not even the highest, obtained for places with precipita-
tion similar to ours, for the following veason:

1. The small area of ouwr field, 431% acres, compared with the
thousands of acres for which the run-off in the cases eited had been
caleulated.

2. The low elevation of the land on the mean sea level, which
gives rise to a high water level, thus diminishing the depth of soil
for rainfall absorption. ,

3. The springs, which overflowing into the plot, increase by addi-
tional amount of water they contribute, the rate of drainage thag
conld be otherwise obtained,

More similar than any that we know of have seemed to us the
conditions described by Jones, Schlick and Ramser in the basin of
the rivers Black and Pearl, in Mississippi (23). Their measure-
ments of the run-off to drain gave 1.00, 1.17, and even 3.48 inches
in 24 hours; that is, about 60 per cent of the rainfall in 24 hours.

Accepting the run-off at 60 per cent of the preeipitation, we would
liave for the 24 hounrs, a maximum amount of water to pump, in 1922,
of 3.62 > 0.60==2.172 inches, not counting the water contributed by
springs and seepage, which vary with differences in level of the water
table,

That we ave not far from the truth in adopting 60 per eent as
the proportion of the rainfall to drain, is shown Iy the following
calenlations, hased on the water-holding capacity of the soil under
consideration :

3.62 inches of rainfall in 24 hours over 44 acres (25)- == 36,067,032.08 ponads(1)
Average moisture contained by the soil in months of

seanty rainfall, 36.4 per eent on the weight of the
soil in it

Ditfo, to complete saturation, aceording to Crawley,
44 per cent,

Sarplus eapacity for use in {imes of rainfall, 7.6

per cent, whieh on 4334 aeves__._________________ = 14,400,936.00 pounds(2)
Difference that must be drained in 24 hours.._______ = 21,666,098.08 pounds(3)
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To drain this amount of water in 24 hours, we would have to
pump at the rate of 1,805 gallons per minute.

Bearing in mind the unknown amount of water that might be
supplied by the spring and seepage, it was decided to install a pump
of greater capacity, (2,100-3,000 gallons per minute) operated by
an oil motor, type Y, Semi-Diesel, of 15 H. P. Aecording to the
manufacturers, sueh a pump should be capable, under a head not
to exceed 10 feet, of draining <4 inches of rainfall from 61 acres in
36 hours. As a matter of fact, there have heem instances when
we have had to pump consecutively during one day and night and
the following day, in order to remove the water fallen. In times
of drouth and no trouble in the motor we have pumped from one-half
to 1 hour daily, to remove the water from springs and seepage.

To test roughly the efficiency of the installation the following
calenlations were made, based on data obtained on May 29th, when
4.14 inches of rain fell in the course of a few honrs, filling all the
ditches, and flooding the lower parts of the plot.

The pump operated normally, and the water was rvemoved in
3215 hours (1,950 minutes).

4.14 inches X 43.5 acres » 1,000,000 ey @ o
—— 195 90680 -- == 4 890,188 gallons.

4,890,188
1950
60 % of 2,507 =1.504.2 gallons.
The efficiency of the plant then rvesulted too low, estimating rvun-
off at 60% of the rainfall-probably too low for this particular ecase.

== 2,507 gallons per minute.

THE PLANTATION

After veplanting and fertilizing, the caue grew without inter-
ruption and exhuberantly, an unfamiliar oceurrence in these fields,
the planting of a part of which at least had alwavs been considered
a waste of time and money.

Several analyses were made of the water on samples taken at
the intake of the pump, and from the outflow canal outside the lot.
to compare their chlorine content. The results were wnexpected.
The water from the inside ditch showed a higher percentage of
chlorine than that of the outside canal, as may be seen from the
following figures.
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Number of Parts of ehlorine per million

Date determinations Lverage
average Inside Ouiside
From December 20, 1923, to J :
February 19, 1925......... ... 35 I 696.51 549.28

i

i

The last two weeks during which samples of water were analyzed
(Febraary 8 and 19, 1925) a mean concentration of 675 parts of
chlorine per million was found, as compared with 769 parts per
nillion found for the first two weeks (December 20 and 28, 19243,
This seemed to indicate a slow washing by the fresh rainfall water.

In March, 1924, there was a severe drought. The plantation
was beginning fo show its effects. As a test, we decided to irrigate
five acres of Fébrica Pajas 2°. with same water that was pumped
from the plot. This was done, conveying the water from the dis-
charge of the pump to the land by means of wooden conduits.
The plantation improved visibly hy the weekly irrigations given on
the 2Ist and 28th of Mareh and 4th of April. Then the rainfall
made it unneecessary to continue the test.

In August, 1924, it was easy to foresee that the vield would not
be less than 800 quintals per acve.

The harvesting began on January 5th, 1925, and by February
18th the 3814 acres of plant cane and the 5 acres of first ratoons
had all been ent and hauled to Central Plazuela. The results were
as foliows:

Quintals Yielded
Gran Caltara 11 months ¢ e e e o
Totsl

Per acre
Fabrica Pajas b oo ieiiiirrisiie et veaeas 16,880.60 1,055.00
Fabriea Pajas 2. s vivvine. ; 8,984.80 ¢ 898.48
Manuel Molina. ... niiiiirnrerr e nvaens 11,849.70 971.97
AVEIREE oot verrerevres e et eertenntr s | 37,715.10 979.61 -

The ratoon cane in the 5 acres flowered at 10 months, Tt gave
2,421.90 quintals, or at the rate of 484.38 quintals per acre.

The stubble, in general, has required very little replanting, and
at the time of writing (May 1923) it is growing very well and
promises to give a fair crop for 1926, with reasonable expenses for
cultivation. ’

The results obtained have surpassed our greatest hopes. It is
ressible that they may be duplicated in many parts of Torto Rico.
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Costs

. Installation of pump and metor, with shed, full expense_ $3, 546, 21
Amortization in five years, annnal eharge - e ocimmee $709.
. Materinls for rvepairs and -for pumping (peiroleum, gasoline, oil)_. 461,
. Wages, pumping and vepaivS_ ... oo 276.

. Cost, planting and euliivation, 3814 acves plant cane and 5 aeres
first stubble e e 4,731,
TOEBRL OB o s oo e e 6, 179.
. Tong of eane produeed- oo e 2, 006,
. Cost per ton of cane, counting amertization _________________ 3.
. Cost per tou of cane, not counting amortization. _________.______ $2.

24
46
a7

90



