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ANNUAL RESEARCH REPORT

I. General Background

Increased world food production may be accomplished through
higher yields per unit area and by expanding the acreage of
cultivated land. Since the prime agricultural arcas of the
temperate region are for the most part already developed, it is
imperative that the potentially arable but not intensively utilized
land resources of the tropics be brought under cultivation a‘ a
faster rate,

The World Food Conference held in Rome in October 1974
focused its attention on the worsening agricultural situation. It
emerged at this conference that a concerted international effort
is needzd to alleviate *the present food crisis and to prevent future
famines. This acticn program should involve innovative approaches
to the development of advanced agricultural technologies, pro-
cedures to guide the selection of land resources to be developed,
and a methodology for the transfer of agroproduction technology
to these areas.

Agricultural experimentation is both expensive and time-
consuming. As many LDC's do not have the professional and financial
resources to engage in the extensive research programs needed
to create a solid knowledge base for efficient crop production,
it appears expedient to capitalize on agricultural experience
gained elsewherc.

Time bas shown, however, that the extrapolation of agri-
cultural experience generated in developed countries in the

temperate zone to tropical LDC's has met with little success.,



One reason for this failure is that many soils of the tropics
have properties which require manaqgement practices that are
unique to these soils and do not necessavily conform to the
concepts developed for soils of Lhe temperate region. It

follows that the process of transfor of agrotechnology to less
developed tropical countrics must take place predominantly within
the tropics. This implies that the advanced production technology
to be transferred hLas ts be developed primarily in tropical eco-
systems. Although far Irom being complete, the aggregate knowl-
edge in the arca of tropical agriculturc is substantial. However,
this knowledge is distributed unequally among tropical countries
and is frequently not utilized outside its place of origin
because it is considered Site-gspecific,

It is the underlying ratiocnale of this research project
that soil management knowledge ds directly transferable in the
tropics on the basis of =oil classification. If thig hypothesis
is substantiatod, g Strategy for mobiiicing and utilizing
existing soil managenent anformation can be conceived ancd incor-

porated in the gencral model ol agrotechnology transfer.

II. Project Purpose and ubjectives

A, Project Purpose
In January 1975 4 contract wag signed between the 1.8S.
Agency for Intornatvional Revelopment (AID) and the University

of Puerto Rico (UPR) Lo initiate a project entitled "Crop

Production and Land Potenti-1l of Benchmark Soils of Latrin America".
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several classes of Oxisols exist in Jamaica, there are none
that belong to the family. recuired by the Project.

Venezuela. Since Oxisols are of major extent
in eastern Venezuela, a secarch for Eutrustox was initiated
there with the cooperation of Dr. J. Comerma of the Centro
Nacional de Investigaciones Agropecuarias. Again, the scrutiny
of existing detailed soils surveys and voluminous analytical
data failed to reveal the presence of any Eutrustox. For the
most part the Oxisols of Venezuela are acid and sandy and

thus unsuitable for inclusion in the network; a situation

that also holds true for neighboring Guayana.

3. Establishment of Experiment Sites

In light of the results of the soil investi-
~gations described above, it is obvious that the establishment
of experiment sites on Tropeptic Rutrustox in tropical America
had by necessity to be confined o Mierkoe Rico and Brazil.

Two types of sites were ascablished in these countries, primary
and secondary sites. ‘The characteristics of each of these

kind of sites are cxplained in the following seotion.

In Puerto Rico, one primary and one secondary
site were installed on the grounds of the Lsabola agricultural
Lxperiment Substation of the imrversity of Puerteo Rico in 1975.
This 120-hectare rescaych station, ig Iocated in fhe north-
western corner of the istand and was Foundeo in 1928 to serve
the Isabela Irrigation District. Since then a vast amount
of rescarch has been conductod there on sugarcane, vegetable

crops, grains, fuit crops and subsistonce Crops.

































with EPAMIG and Brazilian customs authorities for the shipment

of additional materials and equipment. EPAMIG provided the
Project with a jeep=like vehicle and a surplus Chevrolet

Carryall was made available by US /Brasilia. Later, two

more vehiclos wWoi mravidad by tho wamo JasnoioR,
14 Septemnoor 976 il | {gatio veell had boen
ingtalled at the prina 211 on thi ‘AM I axporiment staticr

(Parand) at Jaibna. Water tant ingd a trickie frrigation gyates

were installed with the ars ance of Dr. J, Keller of Utah
State University wino served as ¢ consultant to the Proiject 1
drilling of wells at each of two sacondary tes hns also bean
completed and pumps have bod YRS . mne t 3 1118
a relatively good wator source lCGing about 17,600 1/hr wit
only a4 1 m water level drop,. 7h cher well i saker, but
adequate for a secondal
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H. TLinkages

Linkages are considered an essential element
of the Benchmark Soils Project and their establishment
has been actively pursued since its inception. In the
course of site selection, contacts were established with
numerous institutions and individuals in LDC's and in
the U.S. These have already been mentioned in the
previous section on Network of Experiment Sites.

In addition to the basic linkage with the
parallel project of the University of Hawaii, collaborative
agreements and/or formal linkages have been effectuated
with the following institutions:

Empresa de Pesquisa Agropecuaria de Minas Gerais

(EPAMIG) ., This agency is the Project's principal cooperator
in Brazil. In coordination with the national research
institution, EVBRAPA, EPAMIG is responsible for all aspects
of agricultura:. research in the state of Minas Gerais. The
president of EPAMIG, Dr. H. Mattana Saturnino, fully concurs
with the principles and appreach of the Project and rcalizes
the potential benefits for the agricultural deveiropment of
the state of Minas CGeraisz. Dr. Mabttana Satarnino was
personally involved in the initial negotiatiocns, reflecting
his interest in the Project. The administration and staff
of EPAMIG have given the Project exeellont cooperation.

Empresa Brasileiva de Pesguisa Agropeculiria

(EMBRAR§L~ The 'roject has ostoblislhod very offoective
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The present Project Leader in Brazil will

leave the Project at the end of this vear toe pursue PhbD.

studies. 1t is obvious!v oritical that o malified replace-

5

ment can be identified urd avpoirt.ad

1 Gue kLime. In view

(=

of the professional, administrative and Linguistic require-
ments of the position, the very rewnote locaticn of the
experiment sites in Brazii, and othor exsellent job
opportunities in intcrnational agricuiture, it will be

difficult to find o suitable parsoen,

B. Budget Forecast

Dstimated Dxpenditures, 10/1/77 to 9/30/78

Salarics & Wages £ 168,700
Consulting Vees 3,200
Fringe Beneidits 28,700

Travel & for Diem 40,800

Equipmant 43,200
Materials, Supplics & Services 59,200

Vehicles 3,800

Freinht Costs 6,600
Pubiication Costs 2,700
lﬂdigggi.uQsts (Cverhead) 87,600

TOTAL ¢ 444,600
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Field Staff Professional

J. Badillo, Ph.D.

S. P. Nightengale, MS.

I.. Calduch, BS.

C. E. Seubert, M. S.

Field Staff YNonprofessional

™

r. Mercado BRadillo

N. de

U
fu

M. A. Caldeira Torres

Assoc. Agronomist

Ass't. Agronomist

Research Ass't.

Ass’t. Agroncmist

Research Aide

Research Aide

Research Aide

IL.aborers

Project Leader, Isabela Sites
Conduct and supervision of field

experiments

Ass't. Project Leader,

Conduct and supervision of field

experiments, data

crganization and

processing, liaiscn vith Senior

Agroncmist

Research Assistant, Isahela Sites
Conducting field experiments,
supervision of laborers, data

collection
Project Leader, B
Planning, desi
all experiment
administration
liaison with

Z o

azil Sites
nd conduct of

n Brazil;
Brazil operations;
IG

Field Aide, Isabela Sites

Assistance in all
wor¥; maintenance

Field Aide, Jaiba
Assistance in all
work; maintenance

Field Aide, Jaiba
(ditto)

phases of field
of experiments

Sites, Brazil
phases of field
of experiments

Sites, Brazil

Field Laborers, Isabela and Brazil

Sites

Isabela Sites

6%






Appendix B
Table 2,

Grain Yicldl/

Maize transfer experiment planted April 2 and
harvested August 6, 1976 at Isabela, Puerto Rico
primary site, variety Pioneer 306 B.

kg/ha
.09 10375 110K0 9750
.07 11287 11441
.05 11515 10560 11134
.03 10377 11112
.01 9401 s 10565 9843
19 15 125 175 231
K kg/ha

Complete control 6530
Partial control 84526

Table 3,

Grain ?lﬁldi/

Ka/ha

K l';":/“tl

Complete contrcl) 1651
Partial control 3694

1/ Adjusted to 15, 5% moigture,

.09 6028 6365

.07 6259

.05 6414 SHOG

.03 5967

QL5 U007 N el el /D g g
19 15 145

Maize transfer exporiment planted August 2 and
harvested November 16, 1976 at Isabela, Puerto Rico,
secondary site, variety Pioneer 306 B.

6114
5801
6240
6260
SR 0 40 2 %
175 231
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Appendix R

Table 4. Maize transfer experiment planted December 13, 1976
and harvested April 18, 1977 ac lsabela, Puerto Rico,
secondary site, vavicty Pioneer 306 B.
Grain Yieidi/
kg/ha
.09 5772 6062 6411
P .07 6400 7070
ppm .05 5912 -6138 6605
.03 6758 6364
.01 h874 5118 6410
19 75 125 175 231
K ka/hao
Complete contirol 4165
Partial control 5208
Table 5. Maize transter experiment planted December 22, 197¢
© and harvested April 26, 1977 ar Isabela, Puerto Rico,
primary site, variety Pioneer 3006 B.
Grain Vieldl/
kag/ha
.09 8904 7085 7302
p .07 7517 6984
ppm .05 7408 8557 8470
.03 8062 7607
.01 . 8l61 134 8257
19 7% 120 170 231

< Lasha

Compiete contror 527
Partial control 6337

1/ Adjusted to 15,3

woflatyr.,
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Appendix 6.

Table 6. Maize transfer experiment planted October ; 1976
and harvested March » 1977 at Jaiba, MG, Brazil,
primary site, varicty Pnocnix 1110.
4
Grain vield 17
kg /ha

.09 8545 7433 7748
P .07 7588 7714
ppm .05 6778 8772 7748
.03 7584 7952
.01 6874 6600 ‘ 8142
19 60 100 140 18Y
K ¥rqg/ha

Complete controi 1141
Partial control 1293

1/ Adjusted to 15,5% moisture.
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Appendix B

Table 7.
'19
P .14
ppm .10
.06
.02
Table 8.
.09
P .07
ppm .05
.02
.01

Soybean transfer experiment planted March 5 and

harvested August 3, 1976 at I[sabela, Puerto Rico,
primary site, vacicty Jupiter,

Gramn Yioeld—=
ka/na
918 722 865
945 756
1019 1024 887
1132 954
1375 928 734
19 75 12% 175 231
K kg/ha
Complete control 996
Partial coatraol 934

Soybean trausfer coperaront plunted July 30 and

harvested Novesw ¢ 9, <975 4t laabela, Puerto Nico,
secondary site, voriely bQacdee L3
Grato Yeetoh!
vy
2624 sl d 2816
Jagy 2804
2y 20606 2792
Y04 2671
14 T, HIAE YA PR B!
P
(,‘r‘“,:‘r"s];ly!r Gt gl 21677
vatial o santral 24N

1/ Mdjusted to (5.0 mogatare,



Appendix B

Table 9. Soybean transfer experiment planted December 9, 1976

Hardee LS.

Grain Yield, kg/hai/

.19 1637 1637
P . 14 1579
Ppm 10 1667 1559
.06 1721
02 g8 | Weh'3 1A UAIGRRC a2 i 39 6 T
19 15 125

K kg/ha

Complete control 1159

Partial control 1037

at lIsabela, Puerto Rico, primary
Hardoee LS.

Grain Yield, ll:r_jj’l\‘_.-"((
.19 | 1765 1862
P 14 ’ 215
pPpm .10 1626 2054
0€ 44
, 02 ‘ 154 ¢ 164!
1] “' | >
wa/la
Lomplot ' iHOH
i'tartial | i

1/ Adjusted to 15.5% nofatu

at Isabela, Puerto Rico, secondary site, variety

1324

1451
1528

1499
i 1194
175 231

Table 10. Soybean transier ciperiment planted December 21, 1976

site, variocty

2010

1 "‘4 ;.l

1833

1927

1996

23]
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Appendix B

Table 12. Maize yield and plant lodging data from a variety x
phosphorus level trial planted May 14, 1976 at Isabela, Pucerto
Rico and harvested August 30, Al: values are means of tnree
replications over two painsphorus lovoels.

I T - 1 S 7 VTt I A T T B
Variety e SN Eountt
Pioneer 304C 9782 a 0.7
Picnecr 3043 4957 ab ' 4.3 e
Pioneer 304A 8349 bc 9.3 bcde
Hawaii H638 8314 bc 9.7 bede
Pionecr 105A 8186 hcd 3.8 bede
Rawaii H652 4019 bed 7.5 bede
Pioneccer 20601 7657 cde 11.3  abcde
Hawaii H788 7659 Se L322  ab
UPCA~1, Phii. 7238 cdaf 4.3 e
Hawaili HG610 7094 Aef 5.2 de
TNIA H507, Meex. TONY dof 12.3 abec
Honduras % YEIPAY def 7.5 a
Dientoe de Cabalin, P.R, H94G6 def 11.2 abcoede
Mayvorbela, ©.R, he't ) af 5.5 cde
DMR, DPhit., Han62 I 5.3 de
Oaxaca 179, Mox. 16,0 5.7 ade

*Volues not followed by common letters are di fievent ab the 6%
levaol.
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Appendix B

Table 15. Top varieties of the Brazilian National Maize Variety
Trial Planted 30 Oct 76 - Jafba, Brazil. UPR
Benchmark Sails Project.

sy [ s il e
VARIETY GRATN YIELD--
RICOA L e sareni | 1717 AV

Piconeer X304 B 7740 122

Pionear X301 A 7680 121

Pioneer X304 © 7457 117
Pionecr X306 B 7442 157
Contibrasil 3 7380 116
Carqgill 318 1222 113

Cargilli 111 7217 1hite]

Cargill 111 X 7145 112
Cargill 111 & 7127 112
Cargill 2317 7105 112
Cargill 5005 M 7035 110
Plonecer X105 A 7031 110



Appendix B

Table 16. Maize Variety x P Level
Jaiba, Brazil, UPR Benchmark

Trial

Planted 26

50118 Pro

Oct 76

;t‘{'.t .

_.ﬂ____u_“m_&___*.__w.___.-_:_d__i g —— R A
GRAIN YIELD (kg/ha)=f
VARIETY I rnuyﬂj PUV-R_L“.EGJ{.Gpiﬁtlo“
Natura U025 050 075
IAC Phoenix 1110 1444 3420 1634 AR24
Agroceres 259 1661 B736 B725 849 318
Cargill 111 4346 10GH 9BHO 50459
Mayva X 4110 /8930 1357 Y062
Pioneer X306 1 4036 1761 Hd D6 652
¥ Varieties 3920 3363 BROO 8961

1/ Adjusted to 15.5% moisture

61



Appendix B

Table 17. Top Varieties of the INTSOY Soybean Variety Trial
Planted 25 Nov 76 - Jaiba,

S0ils Project.

VARTETY

Davis

Hraqgg

RAnsom

Bosgio}

) .
'y AQYUB L ol 1

GRAIN g}LLD}K

P T

ka/ha

4479

4002

Brazil,

b

UPR Benchmark

/

)

70

63

60




Appendix B
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Table 18
Maize Variety x Density x Spacing Experiment
Planted 28 Oct 76 - Jafba, Brazil
UPR Benchmark Soils Project
Cateto Colombia
kg/nal
60,000 A 1783 4596
(33)&/ (22) (17)
Population
(plants/ha) 40,000 =5203 5003 4038
50) (33) (25)
20,000 -3805 4119 -
(100) (67) (50)
e ! ! s
50 75 100
Distance between rows
{(cm)
Piranao
kg/ha
60,000 --(:'35.'3,) , 71015 6201
A2 s g
Population (33) (22) (L7}
SRV A 16341 6631 6873
(50) (33) (25)
20,000 =4457 5604 _——
(100) (67) {(50)
| e R - om el baree e,
50 75 100
Distance between rows
(em)
1/ Adjusted to 15.5% moistur
2/ Indicated plant population were obtained by planting

at in-row spacing shown i

row distance.

parentheses for cach between-
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