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INTROBUCTION

Frosion i+ o sevious problem in the Tumid Mountain Region of Puerto
Rico which comprises ymore than half of the Island. Plowing or enltivating
this steep dand, or even walking on it affer it has heen loosened, causes
large downhill movement of sotl simply In response (o gravity (see fig, 1),
On loose Utuado soil, for exinple, up to 50 percent of the evosion losses
fromy cultivated Jand were accounted for by gravity erosi n¥ Soil loosencd
by eultivation is also readily washed away by runoff, Since the typical
soils of this Region have excelient physical condilion, it is likely thaf the
benelits of plowing and cultivation ave linuted 1o weed control, which
can he atfained through the proper use of herbicides,

The present study determined the effeet of tillage on yields of the major
crops of Puerfo Rivo, on three typical soils of the Humid Mountain Region,

MATERIALS AND METHODS

The experiments were conducted on three elay soils—Cralitos, Muearm,
and Cataling - on about 30-percent. slopes, at three locations in the Humid
Mountam Region, The Cataling and Muears soils had been in unfertilized
pastures and the Cialitos soil in shaded coffee for the past 10 years. All

heans—wvere infensively managed with the best known practices. Annual
rainfall averaged about 65 inches, and was taiely well distributed, except for
a dry period i January, February, and Marclu,

Tilled and untilled treatments were comparved in w paived-plot design
with five replications for each erop. The tilled plois were thoroughly worked
lo about 8 inches, Weeds were removed from the untalled plots by earctully
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seraping the soil surface with o hoe, Theveafter, weeds in all plois were
controtled by light hoeing, Individual plots were Faygg acre inosize,

Yields produced by each plot were measured and (he chemien! sd pliysi-
eal properties of the soil in each experiment determined.

Fre. L—Flowing ur caltivating, ov even walking on lands sueh s this ficld being
planted to tobaceo, rauses farge downhill movement of soil. Boil Toosened by cultiva-
tion is also readily washed away by runolf. The data presented tn this paper show that
just as high yields ean he produced on these landg by planting divectly in (he undis-
turbed sojl as with complete land preparation.

RESULTS AND DISCUSSLION

All three soils have exeellent physical condition, s shown by bulk den-
sities averaging 105 with 155 pereent of the pores dramed at }g-aim.
pressare, aud are high in organic-matter contenl and exchange capacity
(table 1). These values are typieal of soils of (his type throughout the
Mountain Region. The Cialitos and Calalina soils are more acid and
deeper (han 1he Mueara, whieh is about 2 feet deep over partly decomposed
rock. These soils also differ from Mueara in that they ave high in free irou
oxides and have kaolinitic rather than beidellitie ¢lay minerals,
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Charaeterisfics of the surface & inches of sotl al Uhe 8 experimental siles
in the Humid Moundain Region of Pucrto fico

TynLE 1.

Tt s : Catalinn clay Mucara clay  Cialitos clay o,
Setl charueieristic I [Qrocovis) (Lrocovis) CAdjntas) verasy
(i /o)) g.908 1.049 1.07 1.05
Potes drained at Vy-atm. pres- ¢ 1.4 H.5 15.7 15.5

sure {pereenl)

Orpanie matter (percent) ' 4.8 4.7 j 5.4 | 5.1
Lxehange enpucily (meq./100 | 145 20.0 I I 17.5
g, ol =oil)
Iixehangeable bases Guneq. /100 1.4 13.2 6.7 ' 8.2
g, of =oil} l f
5.0 3.6 5.0 3.1

pH

TasLy 20 -The effect on erop yiclds of tilling 3 typieal sotls of the Huvird Mowuniein
Regian: Valees are arerages of § replicate plots of | crop on vach soil type

f Average
¢ Cialitos clay,
196463

Mucara clay,

" Cutalina clay,
: 196404

62-63 !
!

Crop Yield unit : o
: g I & Tilled Un-
Tilledt e Tilled | i | Tilled | | e
& s SR G %5 ‘ B Tepgep i R P i £ & @
Tobueeo Cwt.  cured i5.li*£ 13.8% 17.2 . 16.5 [ 23.9 : 23.3 | 18.9 ‘ 17.4
tobaeea/ : 1 ! |
acre , ; i
Sugareane  Tons  eane/ 4906 18,60 20.4% 35.6% 79 Th 52,7 | 62.7
acre : : | ‘
Plantains Number/uere 20,500,21,500/26,800121, 96020, 600:28,000127, 333 25,820
Po. CCwifaere 173 0152 0 172 0 169 0 192 0 184 | 180 | I6M
Taniers ('wi./acre 67 T 119 136 0 117 96 1 101 102
Yans Cwifueve | 142 135 133 121 | 81 0 8L | LIR.7 112
Corn Cwt.drycorn o 35 37 | w0 ° 85 @ — - 4780 4
per aere ; . ! |
Bweetpolu-  Cwi./acre | 90 i 85 15 92 1 102.5) 88.5
toes 5 _
Cireen beans  ('wi facre 35 34 1 35 34

H i
i . |

P Roil thoroughly worked to a depth of 8 inches.
2 Asterisks indicate differences in vield are stafistically significant,

Just 1= high vields of these widely different crops were generally produced
on all three =oilx with no tillage as when the =0l was thoroughly tilled
(table 2). The only 1wo exeeptions were (obacco on Catadina clay, which
produced 15-pereent higher yields with tillage, and sugareane on Muceara
clay, which produced 21 pereent higher yields without tillage.

Differences in erop vields in the three experiments are aseribed (o ~ca-
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sonal and elimatic variations since the trials were van at differenr times aud
locations. High erop yields were produced in almost all cases, In general,
adequate moisture was presenl during germinadion, and cmergence wus
sitlar in the tilled and untilled plots, Crusting of the surface soil was much
morve pronounced in the Gilled plots.

These dala =uggest that crops can be produced on steep mountain slopes
with different svstems of “minimum tillage”. o exawmple, all vegelalion
could be killed with herbicides, the desired crop planted directly in the
undisturbed soil, and later weed growth controlled by the application of
postemergent hovbicides and/ov hand-weeding, Although much veseavely
and testing under farm couditions have vel to be done, prelininary trialst
appedr promising,

[iv one trial tobacco planted w =od which had been killed by the applica-
trion of 2 pounds of Dalapon® and 2 pounds of 2-4-13 per acre, and thereafter
uneuttivated, vielded 1,040 pounds of cured (obuceo per acre compared
(o 1,350 pound= in well-plowed plots cultivated twice during the growing
season. In another tial, yams growing in undizturbed but weed-free soil
trealed with 5 pounds of Simazine per acre immediately aller planting
and recoiving no further cullivation, yielded 186 hundredweights of tubers
per aere compared 1o 193 hundredweights in well-titled plots hand-weeded
4 times during the 11-month growing scason,

In another experiment plantaing were planted in sod previously weed-
lotled hy the application of 6 pounds of Dalapon and 2 pounds of 2-4 1D per
arre 2 weeks before planting, followed by an application of PCP in dicsel
oil immedialely after planting. Four months Lter the field wasspuayed with
6 pounds of Dalupon per acre, followed by an application of pentachlovo-
phenol in diesel o1l 2 weeks later, AU 7 months (he feld was again sprayed
with Dalapon at the rate of 6 pounds per acre. Just as high yields were
produced with thix system ax o well-filled plots hand-weeded 4 {imes
during the erop vear, Cost and man-days of tabor vequived for fand prepara-
tion and weeding were substantinlly lower with {his system than with the
standard method of plowing and haud cultivation,

Such systems of minimum tillage, based on the use of herbicides ap-
plicdd with a <imple knapsack sprayer, would have many advaniages over
the present practice of repeuatedly plowing the sieep mountain tands with
oxen, followed by hoeing 1o conlrol weeds after the crop is planted,

* Unpublished joformation obtaived by the authors, Deep appreciation is expressed
to Dr. Héetor Cibes, Plant Phyvsiologist of the Agricudtural Experiment Stalion,
University of Puerto Ries, for his adviee awd help in eondueting 1hese trials.

3 Trade names are used tn this paper solely to provide specific information. Men-
fion of a trade narue does not constititte nor imply & guaranteo, warranty, or endorse.
meut by the 11 8. Department of Agriculture or the Puerto Riea Agricudtural xperi-
ment Blgtiou over other similar produets ol mentioned,
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The greatest advantage would be a decrease in the current severe erosion
losses from these steep, cultivated slopes. In addition, ditches or diversion
channels would not be destroyed or filled with loose earth during plowing
or cultivation, asigsnow the cage. The use of such systems also would seem a
much more promising approach to the problem of inereasing the produc-
tivity of labor in the Mountain Region, than attempting partly to mecha-
nize cultivation of the steep, irregular, often rocky mountain lands.

Although limestone cannct be mixed with the soil unless a tillage opera-
tion is included, Abrufia ef al.® have shown that limestone moves deep
into the soil profile when surface liming is followed by heavy fertilization,
ag required by all crops in Puerto Rico, Harvesting large root crops such as
yams could be difficult when grown in undisturbed soil.

SUMMARY

Yields of tobacco, sugarcane, plantains, taniers, yams, corn, sweef-
potatoes, and beans were similar under tillage and no-tillage systems on
three typical soils of the Humid Mountain Region of Puerto Rico. All
three soils had excellent physical condition, with bulk densities averaging
1.05 and with 15,5 percent of the pores drained at 14 atmospheres of pres-
sure. These data suggest that no tillage is necessary for production of widely
different crops in the area, if weeds and grasses are controlled by herbicides.
If crops can be grown without tillage, the erosion problems that normally
plague this ares can be greatly reduced.

RESUMEN

Se estudié el efecto de dos sistemas de cultivo, sobre los rendimientos de
tabaco, cafia de aztcar, plitanos, yautias, fiames, mafz y habichuelas, en
tres suelos tipicos de la Regién Montafiosa y Hiimeda de Puerto Rico: En
un cago se roturd el suelo por completo y en el otro ge dejé sin arar. En
ambos casos se erradicaron los yerbajos. Los tres suelos eran de excelentes
condiciones fisicas, como lo indica su peso-volumen que promediaba 1.05,
y un 15.5 por ciento de sus poros que desaguaban a una presién de 14 de
atmdésfera. ,

Excepto en algunos casos de menor importancia, log rendimientos de lag
diversas cosechas fueron tan altos bajo un sistema de cultivo como bajo el
otro. Es posible que el sistema de un. cultivo minimo, aparejado al uso de
yerbicidas, ofrezca las ventajas siguientes sobre el sistema tradicional de
arar con bueyes. Redua la erosién del suelo y permite el uso més eficiente

de la mano de obra.
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