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shipments of fresh fruit by air cargo have been also made to Miami
and.New York.

The largest pz:'oportion of the fruit is sold.in t:tle green stage
for processing in local canning plants., Fruit is � g � e � n � e � r � ~ � l �l �y processed
in heavy' syrup in the form of cubes and slices. There are two large
processing· firms studying the possibilities of canning papaya nectar
blended with other tropical frui.ts like pineapple, guavas and passion
fruit. It seems that papaya plantings will expand in Puerto Rico as
fast as the canning plants Lncr'ease the demand for. frui t for process
ing.

* * * * *
CONSERVATION AND HIGH CROP YIELDS ATTAINED WITHOUT TILLAGE

ON THREE TYPICAL �M�O�U�N�1�~�I�N SOILS OF �~�R�T�O RICO

�J�o�s�~ �V�i�c�e�n�t�e�-�C�h�a�n�d�l�e�r�,�R�u�b�~�n �C�a�~�C�}�-�C�o�s�t�a�s and
Elvin � G � ~ � B � o � n � e � t � a � · �~

INTRODUCTION

Erosion is a serious problem in the Humid Mountain Region.of
Puerto Rico comprising more than half of the Island. Plowing or cul
tivation this steep land, or even walking on it � a � f � t � ~ � r it has � ~ � e � e � n
loosened, causes large downhill movement of soil simply in response
to gravity. For example, Vicente-Chandler and � S � m � i � t � ~ showed that on
loos.e Vtuado soil, up to 50 per cent of the erosio,n losses from. cul
tivated land were accounted for by gravity erosion. Soil loosened
by cUltivation is also readily 'washed away by run-off. Thus, one
way of reducing erosion losses is to disturb the soil·as little as
possible.

The present study determd.ned the. effect on yields of -the major
crops of Puert6R1co of thoroughly � ~ � i � l � l � i � n � g �. �t �h �e �s �o �i �l �c �o �m �p �a �r �e �d to no
�~�i�l�l�a�g�e�, on three typical soils of the Humid Mountain Region.

. lIProject Supervisor, Soil and Water Conservation Research Divi-
sion, Agricultural Research Service, USDA, Agronomist cooperative
between the Agricultural Experiment Station of the University of-P.R.
and the above Division, both. stationed at R{o Piedras, P. R., and
Research'Assistant of the Agricultural Experiment Station of the
Unive7:si.ty of Puerto Rico, stationed at Adjuntas, P. R. This paper
covers work carried out cooperatively between the Soil and Water
Conservation Research Division, Agricultural Research Service, USDA,
and the Agricultural Experiment Station of the University of P. R. '

2/Vicente-Chandler, J., and Smith, Richard M., Principles and
practices of bench terracing in..Puerto Rico, Journal of Soil and
Water Conservation 6 (3) 134-45, 1951.
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MATERIALS AND METHODS

The experiments were conducted on three clay soils (Ciali t.os ;'
Mucara and Alonso) on about 30 per cent slopes. Al crops (tobacco,
sugarcane, plantains, taniers, yams, corn, sweet-potatoes, beans)
were intensively managed following the best known ' practices. Annual
rainfall averaged about 65 inches fairly well distributed except for
a dry period in January ,'February, and March.

Two levelso! land � p � r � ~ � ~ � ~ � r � a �t �i �6 �n were compared' in a paired plot
design with 5 replications for each � c � r � o � p � ~ The tilled plots were
thoroughly worked to about 8 inches. Weeds were· removed from the
untilled plots by carefully scraping the soil surface with a hoe.
Thereafter, weeds in all plots were controlled by light hoeing.

RESULTS AND DISCUSSION

A; three soils have excellent physical condition as shown by
bulk � ( � ~ � n � s � i � t � i � e � s averaging 1.05 with 15.5 per cent of the pores drained
at 1/3 atmospheres:of pressure, and averaged � 5 � ' � ~ �1 �, per cent of organic
matter in the upper 6 inches.

Just as high yields of these wideiy different crops were gener
ally produced on all three soils with no tillage as when the soil was
thoroughly tilled (Table 1). The only two exceptions were tobacco on
Cialitos clay which produced 15 per cent higher'yields with 'tillage
andsrigarcane on Mucara clay which produced 21 per cent higher yields
� ' � Y � l � i � ~ � p � o � u �t �' �t �i �l �l �a �g �e �. Differences in crop yIelds in the three, experiments
are"ascribed to seasonal and climatic variations 'since the trials
were run at different times and locations. High crop yie:l.ds were pro
duced 'in almost all cases', In general, adequate moisture was present
during germination and emergence waS'similar in the ,tilled and un
tilled plots.

These data suggest that crops can be produced on steep mountain
slOpeif wi th different systems of "marrtmum fillage II. ,:For example, all
vegetation could be killed � " � w � i � ' � t � h �h �e �r �b �i �c �i �d �e �s �~ the desired crop planted
directly in the undisturbed'soil, arid later weed growth controlled by
the application of post-emergent herbicides and/or hand weeding. Al
though much research and testing under farm conditions have yet to be
� d � o � n � ~ � , preliminary trials conducted by the authors in cooperation with
Dr. � H � ~ � c � t � o � r � ' Cibes, PlantPhysio'logist of the Agricultural Experiment
Station o'f' the Universfty of'·: Puerto Rico, appear promising.

In' 'one �' �t �r �i �~ �l �, tobacco � p � ' � ~ � ~ � n � t � e �d '1.n sod which'liad been' ,killed by
the application of 5 pounds> 'of Dalapon arid 2 pounds � 0 � ~ �2 �- �4 �- �D per
acre and thereafter uncultivated, 'yielde'd 1,540' pounds of cured to-'
bacco Per acre .compared to f;3S0 pounds iIi well plowed plots culti
vated twice during the 'growing season.' In another trial, 'yams �g�r�o�w�~
ing in undisturbed butweed--:free soil treated with 5 pounds of
Simazine per acre immediately after planting and receiving no further
cultivation; 'yielded � l � 8 �6 �' �h �u �n �d �r �e �d �w �e �i �g �~ �t �· of tubers per acre compared
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to 193 hundredweight in well tilled plots hand- qded 4 .times during
the II-month growing season.

In another experiment, plantains were planted in sod.previQusly
killed by the application of 6 pounds of Dalapon and 2 pounds of 2
4-D per-acre 2 weeks before planting, fc)llowed py an application of
pcp in Diesel oil inunediately after plaIlting. Four months later the
field was sprayed with 6 pounds of Dalapon per acre followed by an
application of pcp in Diesel oil 2 weeks; later. At 7 months the
field was again sprayed with.Dalapon at the rate of 6 pounds per acre.
Just as high yields were produced with this system as in well tilled
plots handweeded 4 times during the crop year.

The'greatest advantage of such systems would be to decrease the
current, severe erosion losses from � t �h �e �E �~ �e st.eep,. cuItivated slopes.
Another advantage would be an increase jLn the productivity of labor
and this would seem a much more promising approach to this problem
than attempting to partially mechanize the cuItivat ron of st-eep,
irregular, often rocky mountain lands.

SUMMARY

The effect ori yields of tobacco, sugarcane, plantains, taniers,
yams, corn, sweet-potatoes and beans of thoroughly tilling the soil
compared to no tillage was determined on three typical soils of the
Humid Mountain Region. All three s6ils had excellent physical con
dition with bulk densities averaging 1.05 and 15.5 per cent of the
pores drained at 1/3 atmospheres of pressure.

With minor exceptions, similar,
different crops were produced on all
and with thorough land preparation.
tillage" systems are discussed.

hd.gh yields of all these widely
t.hr'ee soils both without tillage
Thl9 possibilities of "m.inimum

* * * * *
THE EFFECT OF·SHADE TREES ON FIVE �C�~�O�P�S IN PUERTO aICO

�J�o�s�~ Vicente-Chandler,' � F � e � r � n � a � n � ~ �o Abruna and Servando Silva !/

This paper presents the results of a study on the effects of
shade trees on yields of bananas, plantains, taniers, and tobacco
under typical conditions in the Humid Mountain Region of Puerto
Rico.

_ !/Project Supervisor, Soil Scientist, and � A � g � r � ~ � c � u � l �t �u �r �a �l Tech-
nician, respectively, Soil and Water Conservation Research Division
� A � g � r � ~ � c � u � l �t �l �l �r �a �l Research Service, USDA, stationed at the Agricultural
Experiment Station of the University of Puerto Rico, R!o Piedras,
Puerto Rico ..


