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hitrogén”for corh anduﬁdfﬁﬁﬁﬁ Sn ﬁéid.soiis in the.h;miﬁ £fopié$:-.Tﬁe
resultsiofl the first two 'years huﬁe been sunmarized in earlien reports.
The last crop of corn was planted in late spring of 1972 af. three of
the experimental siteshto determine the residual effects on yield of the
nitrogen fertilizer applied to the wrevious crops. The results indicated
that there is very little pesidual effect. Analyses of sodl gamples taken
tn the fall af 1972 sghowed that' there 'had been no change in organic matter

~ e -4
[ ¢ Lk

2l nitrogen contents vin the surface soils since %he ayperiments were
started An 1970, There was dlso no difference in the content of organic
matter or totual nitrogen hetween those lsoils which had received 120 pounds

of nitrogen per ‘acre for four crops and those wnich had received no nitrogen
fertitization:

During the tive growing. s\\asons of the nitrogen experiments, three
rates and two times of application of fertilizer were applied ta fifteen
corn and three sorghum crops on ‘two Ultisols and three Oxisols representative
of‘the acid soils An' the humid tropics. A manuseript on this research has
beenssubmlitted for publication'in a technical journel. The main conelusions
ELLICSS

(1) Confirmation of the lower efficiency of preplant applications of
nitrogen fertiliZer for increasing corn yieldss there is little reason to
congider preplant nitrogen applications in'the humid tropics exceﬁt where
the soils are very deficient in nitrogen in which case a relatively small
amount of fertilizer nitrogen is needed at planting; the bulk of the fertilizer
nitrogen should be applied just before the period of most rapid growth which
with corn begins approximately six weeks after germination;

(2) In spite of the humid tropical climate and history of intensive cropping

in Puerto Rico, the lelayey Oxisols and Ultisols have a relatively high
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nod divtorted and less estensive than those in tne limed subsoil although

Lheve wins 1L 41 Peronon in fhe werbght of Lhe drey roobo. ™ indientes

indng ool bohavior,

(RN STIN rerge

famte for Gotborm

Mope complote duba ape ooy ig appornctia L

ChrpLricons diTerenees In grain yicld between fhe plats

with i, O, by or % tons o0 fime preoneetare dneorparosad ot Lhe shallow denpth.

The averhes pio01 o0

WAL e et nlee wnded, Shobushiels per acre.
For the niote with inocer ool Pree o R N RS NI S Tloand,
Detweer e U ls’, et Souens srplbioarion averared abont
},(.'ra' 1 3 / . \ e R N N
000 v/t peroacre ] whinh o wad Gomewhnd higher than the
one Lot el e o tds wers oans nrohabily e tlie
was o anly gl o Lowhich s
ated by the dnta
omoioture studies made Juring the
summer of 197 ot Lhe sall Cerd iy o Toodon contirmed *hat wator
manamoment 1o an eccontial compoanent she Pofert Ddey dnvestioations,
The meda Sbicetive of (e proviminagry swudies was t o sntablish ¢ o L-watoer
charnctorintics at Ghe St Helaed tablished bobwesn soile
wabor contont and soil moisoure o . erminations wors

miade Of rates of a0 fleld enpacitien,  Details
aft these siadi e oedven in Avyendix T,

The rate o7 tratian was usundly rapid and ransged Trom 1o t
Plcem/hirs Therc was 11t e diminubion in the pate o infiltration atter

Lwo successive Clondings, the Tivst with S5 oem of water and the second with

P

cnb o waber oboeot Conre o weeks Tater. This inCiltral ion rate is similar to
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or irriFation i rooting depth no more than =0 em.  Actund

field

nboervations on shallow rooted corn Auring the 1970219779 roiny season
Tndientost wiitine aftor six days of o dry spell. Rainfall records indiceabe
that ten duye w}fh ooy oconr one yerr In o Lwooand o Lwe weeks or mopre
without roin one venre dn Siver Thic poinns up the importanes of eoither
providing cupplomaitary irriessSon Sope » Toron oduring steess periods,
cxtendins the o reotine dorth by desp lime o cration, ©r using orops op
varietics which are toalerant o0 aluminam Soriciny sand ry low levels of
caloetum o momnenton
Withoos some applicasion of zine, 2orn very poor
thin noil Little grain., Field experiments
wore cstablished S0 compare sine Dovern of 10 3000 and 27 ke/ha, Near
maximun v betde were Slogiyed winh waeiha,
Moo Dsgemings fonoan ion o Feseareh Fegulis
T resuits o tne rasenreh have boon dizsenminatod in oo onumber of

.
S Sy
pachers,

been unvider war Sor ool aoderr, the voezults o0 the
areosottine wide gl
Bravilian Donsrvonn o

Suvplemonte A

bl

N “

i
L

the Dinrio Fobruary and March ol 1973, of th

(64

and

results

to date wie presentod ot the University of Prasilia in July 1973,
Twormeet i during the yeur of the University Consovtium on Ooils
; ' . . - \ 3 R . . ~ .
off the Mrovdes ) srencoensd by oan ATR C11(4) erant, have provided an important
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protection, planning and 2eonomioe Aevelspment. The staft of ten Crom the

1

vocationnl mericultural schoo? near Drocilia npent owoday at the experimental

. ol LS student s from fhe niversity of Brasiliua
vigihed Lhe CIatd o nlor o Seyeyn) et s Undversity have worked

Lo pain axnerience,

o

A froeauent farmer who has

whent, results

oo the plots Por ouidnnes top nin RAnCprere

Groduntos chgsent poart o e Ao U errsian
and .0, Cobenn orowre now nnor direst iy Tnead el
researon e lafed Lo Drriret thie st aooniandent
pubilie, M, I N e oI e the
o fo e hng been T othe Codle Denartmont
tocc Mndversity tnothe Deminenn Hevubtie st {s inteprest.ed in feveloping
BT Tert iy versserel pecream an e ingtitation e Lisborationg with
Cornel D and Pueeto Ploo, Thie poscing RSO I ST plomet, ey Ritehey
Sf e B sampeted hic PhoD, b » o Puert o Bion on owork
divectly velated o the pr Toand new hias ow o position in orortheast Brazil
widey contract hothe ety oor Wisoonsdng o MeL Miprhoshe of Malawi
Tooaobnes Bin MO0, deeren Sherins roesenroh in Inby related to
bhe Puerto Bieo “feld stadion, e, Japes Wole of the 1.0, i¢ doing his Ph.D.
thesio rescnreh on foe ponieet du Beasd Lo,

Pubiications:  Upon completion of phases of Lho project, the data are

analyoed and Intoonrored, Roports oaee prepared for opublication in approoriate

Bndeal Jonrnads. A Tise and abotraens of publications,

technical and pon-t! o,

aviicies submintod for publication, theses, and reports prepared for
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Pal

Arrangements have been made with TITA for a cooperative research project
entitled, "Apricaltural Land Use and Potential in Relabtion to the Genesis and

Clessification of Soile of o Climatic Sequencs on wurly PFleistocens and

Lt Tertinry Codiments in West Atrica."  Tr. Frank Mooroon of TITA

bro Mo G0 Cline, Dro ¥ AL A0 Cd, and Mr. Terry Forbes of Jornell have
responsiblivy for the peateet.  Mro Forbes will b the main nvestippator,
Inonddivion Lo TUTA) ATD, and Corneil, Her o eooperatoors are West African

refeareh dnstibations tngd cowinh TITA, Coanwly would appraice
Phe notont i performae o 1 0% et kinds of o in the arean whore
dabn oroe avaliahle, 0 wounl et coll opropertics at benchmark oit
from Toro Lo onthenstory winore | 1A (G
of Trapieat Aepdaltugee ) and E reesearen inot o huve data
onosnotl o performanes, Based oon o Lnlrmnrtion, uhe o owenld bo classiried
v the inTormetion Lo other trepionl regions,

f"‘\! Mo il ot e, LYY Y Ter T A I N AT TS 1t

Ve Calreherat ive arrancomoents S o wplished with
the fentro intornatd fe Amrienltura Tronfoal (O onoproblems of
mutunl intercs! related Lo che cbhiostives of the trofect.  Dr. Sduardo
Alvarns b Cirector of OTAT, hnw <1 Cornell and of'fered
his cooneration in our recenroh eftoris, in connection with soil
fortility oxperipsnls on

Avrongernonte huave hoeeon msde Sor oo Corneld PhyD. eandiddote Prom Comeroon

teodo his the

regonrett ol

wirteh will include soil
fertility studics.  Another PLUDL candidate from Ghana ab Cornell is now doing
his thesis researceh ol CTAT on legume Rhizobiwm.  This work has important
implications ror the nitrogen econony in crop production in the tropies.

(¢) An arrangonent hng roecently been formalized between Cornell and

CIMMY'T (Centro Internacional de Mogoramiento de Mai: v rige) for a graduate



and research program to invelve a team of five Fh.D. cundidates

Plant Protection, Plant Breodingg,
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hich wend § o involve

18]

muder Lhe

aagociation wilth

in the TA0 oponooeed Regilonal

viveersity of Thadnn in

with oxtepnsive expericnce in the tropies

Preeotares and

o ovears hiroctor ot

the I Afriz irearization, cpent aboul
x months on ar hatarnl Hesouree

[ I A
IR N AU AT SOTEN ENPI NS RO

ramens, . wan ol Cornelld

Tip, AL Varnamhoke, Undversity of Ghent and freauent

FAO consuliant on solls of the tropieo, Wil oa the cnmm

Pop ceveral dayo.,

ornell soil ccelenvicts in rescarch conferences and

seminars on soils of nrovide opportunibiag for interaetion with

colleagurs from fropleal counbrie:

aring bhe past year Dr.o Arnold



participated in s mecting of the TV Latin American Coil Congress at Maracay,

Vencuneldn; Dr. Lathwell atiended the Caribbean and Tropieal America Soils

Conference al Trinidad sponaored Ly the tniversity of the West Indies.

H Ty e i N
iy fmporiont,

care Linkagen oare develoned and maintained throuph

gradunte students feom Creopien) countbries wao return Lo their home countries
Lo pasitions which fnvelve o substontind resesreh component. . During vhe
past yoqr T Shadents Uprom the ding nntions, moot 28 Lhem from the
Lropien, did oradasts wary wish o megor in o onll solence. Five have returned

Lo thieir home countrioe

theom.

G. Bxponditures—-Tuly 1, 1672 to Jene 30, 1w

fperto ®

ot
=
D e
[PINY
ot
o
o
5
-
i

ornell Suheon

. Rl Cmen * T - K e O S .
Salaries Wipes S I L I OO IO, S101,

o - ' DL On A
Overiead el G, u_-),h.{,.x)r)
n R P, \ AR N T T ATY e Qo). | P g
frovel and Transportation 10,507,000 <, ehL Pk Lh ol 3%

NIRRT EEE e B 3™ e o ~
Allow-moen LT R0 —— eL,T17.030
Tt nmen v L oand o 1i@e TOTRGL TN bk e EE et I P
Bauipment les, and Supplies Dy, tlysal, s H O STR MRS
BT T F Sl e Vo - Vo - e ; FU oy
Othier Dirvect Coste 1 ,_C)( 5,45 2.050.16 i N 355,04

TOTAL $10L,17L. 08 4109 018,67 2054 ,000, 92

oo Work Plan (April 1, 1974 to Mareh 31, 1075)

T da plannsd te reduce vnpstantindly the effort in Puerto Rico dnring
the next three vears sani oxpad the wark in Brasil and develop colliaborative
programs in other developing countri- s in the tropics, TInvestigations in
the new areas will be similar to those in Puerta Rico with the necessary

v ]

modifications for on-nite tosting of the vali dity of the earlier {indings

wrler somewhat. diflferent soil snd olimatic conditions. Collaboration with
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Soil Modisture Dtudies: in the summer of

1972 are dircetly polated the

a8 waler manacoment

L o oeritiogl fue ©in e utid erop management nractices
on the Conpo Cervradn, adlen e sater characteristics
and cropn water Toronhe wed hnve

eyrr et e g R A S T IS Y 10N
nrovidoed b informarion Tor Jorn ornps

N
PO I S £ 4

manazement

P . . T TV N < < . | -
Bencareh Tnonituate s L ot the i a7 Ghana near Acera, Coopera—
I
Llon wibh the Tateornatinst Tnaid o Treosiconl Asriconttuare at o ibhadan is

bitutions

9]

priorivy areas

H B R T v F I e
vingt the nibrogen requirements of

Pood eropa s (L)Y merhioda o f

Ay eorrectinge soil o acidi

yoas o Pactor

ccononicatly supplying phosphorus for

susfained crop prodactions (d) determination of micronulrient deficiencies
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experimentu: {e) =011 moisture studics to determine water ubllization patterns
and 2o develop methoads for more efficient use of water in relation to

nutrient apteke,
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Work Plan; Abstract and Time Table

Starting

ILonecation Date

FUERTO RICO

1.

~

e

ditrogen and phosphorus experi- April '73
ments with cassove on Oxisols

and Ultisola at 4 locutions.

Nitrogen rvd phorphoras experi- Jan, '72

ment with o1 I
T Pt ey [ 1
renranegt et ey -

T byt
Jlx.l‘!.ﬂ Ty

April '73

o
(AR SRR
matrion?
gy d oo 8
plantiinn,
N T 1 v - . PRI 2
Oubero b pimin aluminum May '73
GLLWItn corn and sorvphum ons
Lol eropna,
[ ATy Y
ISR PRAGTT

3 23 . $ 2y
d ot Oct. '72
RN 1
-
ot
o ) yryry § g T N Y
determingge tholr mogt offeotive

N P B h P W N . -
utilization by corn and other

. o .
food eraonyg on o collns

Live of cutoncive nrongs

Campo Serrade,

Limine oxpoeriments: Frfect of Oct. '72

deen placement o0 Time in

compariacn with sur Moo applicae-

tions on yvieids of corn and

other food ¢ [ACRERAFEIN

Soil moicture studies Lo deter— Jan. 'T3

mine the polotionash

e
_—
=

. o
-
=,
iy
—
=

3

Crop yielbd and ool 1

an naffected by wateor availabili
nder nabural raintall oand irriga-
tion.

—
<

Expected

Completion

April '75

June '76

June '76

June '78

June '77

June '77

June '76



Work Plan; Abstract and Time Table {cont'd)

Location
GHANA
1. HNitrogen und phosy

ments: Rates and metnods of
applicatoen

pnosphorus oy
determin: arfochive

field cxperimoenis

o intempr

L

of the field and laboratory Adata.

bation

Starting

Date

July '7h

July "7k

July '7Th

'

At

Apri]

-

L

April 7

Expected

Y oerer

June '77

June '77

June '77

June '77

June ‘77
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Budget Plan - April 1, 197h to March

Salaries

Overhosad

Travel % ‘'runsportation
Aliowarcos

Other Tiireet Costs

Eguipaent, Vehicles, & Supplies

TOTAL

31, 1975

$ 160,000
55,000
18,000
15,000

5,000
22,000

B 275,000



Personnel - April 1, 197k to March 31, 1975

Loecation Man Months
PUERTO RICO

Professional

- Soil Scientist 1

R. 2
L. - Soil Chomist 6
R, le - Agronomist 6
Y., Fraticelli - Chemist 6
E. Telieyrand - Research Assistant 12

Nonprofeasio

V. Sanbiaro - Lab. Technician 2

-~ Secretary 12

Greenhouse ) 12

Profesasional

G. O, Naderman - Boil Scientist 18

J. - Res. Asgistant 3

D. - Rea. fAssistant 12

J. Trunte! - Res. Assistant 3

) - Field i7
-= - Lab. Assistant 1
Laborers (Field and Lab. ) 15

GHARA

Professional

- - Scil Beientist 9
- - Res. Assistant 5
- -~ Field and Lab. Technician 9
Laborers (Field and Lab.) 15

ITHACA

Professional

wl

M. Drosdoff - Soil Scientist
R. M. Vecaver - Bpil Seientis 6


http:jcenti.st
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Personnel
Location Man Months
TTHACA

Professional (cont'd)

D. R. Bouldin ~ S0il Seientist 1
L. J. Lathwell - 53011 Scientist 2
T. W. Scott - S0il Seientist 2
R. B. Musgrave - Crop Scientist 2

Nonprofessionsl

13

M. Ruyukcolak - Becretary 12
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Appendix

Datails of the Soil Fertility ¥xperiments with Corn at the Experiment
Station near Brasilis, Brazil

SOIL
e s50il on which She cxneriments were conducted is elassified in the
Ped Latoscl, dystrophico, clayey, cerrndido phase,

b L4 3 I . - 3 -~
{1 Taxonomy thiz

14 fall in either the linvinstox or

Aermustox

! T i A O TS R PP IO SR, &
CLOR 3/a, moist) that orades theoush

The

a transitional hord e R dark rod (108 2/0
e no v denth of more Uhan motere and 1o
fnovery Tine aranules so that the Lod overy friable
when me foowery porons. The baleoo is 1.0% g/ml oat 7.9 umoand
«J.wir} REBHE: ot 0 o Tt :,.:'
The seid ‘ throughont bab tb Ceels Gike o loam or Pine sandy
loam Degause o The nge o shrong ulbresPine pranalen Doos chon 005 mm

RN wed epriwrrsiee e S oo
sequlive vigorous saobing for

deatpeoyed,

28! A e god bl Prom o the ooll o oare olven oin the
following vable und 1o Laken from im Ternico o, 4 ot Division of

inn Ministry of Apricultare:



Watoer

Dizpersible nH

. - A R 1/ i
Horizon Depth Sand= Siltif O ay—' Clay HDO KC1
om a A g p
Ap (11 () 3 10 L 1h h.o Lo

A3 10-35 33 18

Bl 35=170 35 18
321 T0-150 o5 15

150-260 19

.8 L.»
4.9

ho

o]

o

vochangealls Oationsg - me /100 o
7 / g

o Al

P s
+ AL I

om 7 «
0-10 1.8 0,20
10-35 1.2 0.08

TO-150

150-060

b 0.10 1.9

G.2 0.05 2.0

0.03

0.01

0,07

l/Unpublinhed

ns T,
M.

o
Cmur o

Miniastry of Asriond

sive, Planting Distaneo,

Bow 10

metora,

- PP 1
sbout

the r

~
I

womiving
5 replications in

Variet N

111,

Cargill

Basic Troabtments

Phosphorus:

plowed down, and rotovated to a dep

e et ey e
o samples in July, 1075,
! .

Pedolopy and Soil Fertility of

Kows 80 em apart (& rows).

200 kg/ha of P

0, as
2h

~

courtesy of

the

and Design

——a?

Plants 20 cm apart in

50,000 vlants/ha.

andomized bloceks.

single superphosphate broadcast,

o of about 20 em one week before planting;



as triple supervhosphate vlanting.

OO brondeast with the cingle superphosphate,

cpovedent Lime contnining 10 poreont My
Dok eV neeveent finer Shoan 1090 mechin plowed
ot Tuoem bofore plans ing,
cam :“.:\". o 1) e :".;71‘ ':- b (LRI
e moetium o me st ey Cowert LEInwer oW witho the Uipe,
Plontiner snd Hueoen Dt

. -y o . L [ - H ey
STV ) I ot lert o pory
RIS S ST
i O SRS
[SPNTEN . ’ .
GOUNC CoLleT : Iy Vi L_; IR
I ,,", ‘. L.
Ty o i
lUren —— ——— ——— W
;
RS r N e
RS I SY L) Rl T —— AREERY
o 3 Wy
23 ——— i ——— a0

Urea 20 £0 — 60 (310

Ca(NOe)g 20 _— 80 —— Shos
sul fur

Ureca contod #] 20 - 40 —e—— 5096

sulf o .
Urea 0 ——— 80 ——— SO

contodq #0
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CATALINA (LAY - FUERTO RICC

T - WATER

30
ONTENT
:nt oy volume) X

20 LVE CLAY - BRASILIA =

o N
0 F * PIfa LOAMY SAND - PUERTO RICC
1 ] 1 i

1 5 10 15

S50IL - WATER TEMNSION (bars)

L. Soil-water release characteristics for three Oxisols at the 30-centimeter depth.



The curves 2 show the effect of water loss by perceolation

on soil-water tensions., Thesce data are ror the dopth and are from

twer Lo

plots cover:s

s o
Lhrae daysn O

more rnn

sy Lo oreach 175 bar, During th

5 otime,

Figure s 1 o b deen peraclation with time occurrin from
a 60 em profile of the ut .
0t duve iaoaa laree s probable eropoevapeotran
Bven altor Pwe wook: Peonan large
G0 operd nfooror wnounts of wabter
will woid the aopl iy of the Qe K oooneept by thene Oxisols,
necossary Lo 1y H gy iante ol owater
arocomearat i SR CRR
1/7% bar pereentags oy noelsture edul .

301 ]

bhut no e

. 3 [ N P N T I A s . <
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i

Lo eotabl ]
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or determining orop waler use, 1L will then b neee

sl ewnter coanbent, o to subtract

Pnnre comronent from o other ootl-watbor

oo [T . i JURNS A . : . v s . M P T P Hile WP
Thee et Lhat ouuctantinl pereo cours in these soils under

saturated con-dis

ons may have other important management, implicotions,

Miller et al. |, and ton movemsnt 15 bLrewendously

more efficient under tons.  Oince unoplurated Plow
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180 [~
160 -
1Lo = LVE - BRASILIA
SOIL - WATER
TENSICH 120 [~
(e of water)
100 [~ {
PIfA - PVERTO RICO
8y W’,M
P
&) =
i 1 L I i ] §
2 k S 8 10 12 1k
TIME  (days)
Figure 2. The effect of water loss by percolation upon goil-weter “ension with time. “easurements

(M
made in the field at & depth of 30 centimeters in o plot covered to prevent evaporation.)

Y



w
PERCOLATION
(mm/day) &
2
]_ Y.
X
i } 1 { | ! i
2 L & 8 10 12 14
TIME (days)
Figure 3. The relationshin of the percalation rate with time from a €0-centimeter profile of LVE-
Brasilia. {(Determinations made in & covered olot under field CO'ldltlQRS.)



e

Lransport and redistribution with time. For example, this can mean continued
leaching and loss of fertilizer material meny days after n rainfull or
irrigation. FEqually important, it suggests that liming materials may
continue to redistribube with time. Tn thege s0ils, deep lime movement may

be n possibility without deep placement of the material. This poscsibility

merits further study.
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