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FOREWORD 

The Review P a n e l  a p p r e c i a t e s  t h e  a s s i s t a n c e  of  t h e  U n i v e r s i t y  of  P u e r t o  Rico 
Benchmark S c i l s  Resea rch  P r o j e c t  r e s e a r c h  team i n  P u e r t o  Rico and i n  B r a z i l ,  
p e r s o n n e l  o f  ' the S e r v i c i o  Nac iona l  de  Levantamento e  C o n s e r v a ~ a o  de  S o l o s  
(SNLCS) o f  t h e  Empresa B r a s i l e i r a  de  P e s q u i s a  Agropecuar ia  (E?SBRAPA), and 
p e r s o n n e l  of  t h e  Empresa de  P e s q u i s a  Agropecuar ia  de  Minas G e r a i s  (EPMlIG) 
i n  c o l l e c t i n g  t h e  i n f o r n a t i o n  needed f o r  t h i s  r e p o r t .  The many c o u r t e s i e s  
p r o v i d e d ,  and t h e  c a r e f c l  p r e p a r a t i o n s  and a r r a n g e m e n t s  made f o r  t h e  Review 
a r e  g r e a t l y  a p p r e c i a t e d .  
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. I. INTRODUCTION 

A Review Panel  c o n s i s t i n g  of William M. Johnson, Tesm Leader; R. Dudal; 
and J. Robert Moffe t t  conducted an o n - s i t e  review, wi th  r e l a t e d  conferences ,  
of t h e  Benchmark S o i l s  Research P r o j e c t  i n  B r a z i l  and Pue r to  Rico i n  
February 1977. M r .  Johnson i s  Deputy Adminis t ra tor ,  S o i l  Conservat ion 
Se rv ice ,  U. S. Department of Agr i cu l tu re ,  where he has  charge of Technica l  
Se rv ices  ( inc lud ing  S o i l  Survey and F i e l d  S e r v i c e s ) .  D r .  Dudal i s  D i r e c t o r ,  
Land and Water Development Div i s ion  of t h e  Food and Agr i cu l tu re  Organiza t ion  
of t h e  United Ea t ions ,  i n  Rome, I t a l y .  Mr. Moffe t t  i s  Food and A g r i c u l t u r e  
O f f i c e r ,  US AID,'^^ La Paz, Bol iv ia .  

I n  a d d i t i o n ,  D r .  Te jpa l  G i l l ,  Senior  Program Manager, TAB/AGR, USAID, t h e  
P r o j e c t  Monitor, accompanied t h e  Review Panel  throughout  t h e  e n t i r e  review 
i n  B r a z i l  and Pue r to  Rico. The P r o j e c t  P r i n c i p a l  I n v e s t i g a t o r ,  D r .  Fred 
Beinro th ,  a l s o  p a r t i c i p a t e d  i n  t h e  f i e l d  conference and a l l  of t h e  on - s i t e  
review a c t i v i t i e s  both i n  B r a z i l  and Puer to  Rico. 

The Review Pane l  and D r s .  G i l l  and Beinro th  assembled i n  Rio de J a n e i r o  on 
Sunday, 1 3  February 1977. An e n t r y  conference was h e l d ,  du r ing  which t h e r e  
was d i s c u s s i o n  of t he  o b j e c t i v e s  of t h e  review, the  r:nciew o u t l i n e ,  and p l a n s  
f o r  t h e  f i e l d  excurs ion  i n  B r a z i l .  

The review p a r t y  met w i t h  EMBRAPA o f f i c i a l s  a t  t h e  headquar t e r s  of t h e  
S e r v i c i o  Nacional de Levantamento e  C o n s e r v a ~ a o  de  Solos  (SNLCS) i n  
Rio d e  J a n e i r o .  

/ 
The review p a r t y  t r a v e l l e d  northward t o  J a i b a ,  accompanied by s c i e n t i f i c  
workers  of SNLCS and t h e  S t a t e  of Minas Gera is .  The on-si te ,  review was 
conducted on and nea r  t h e  a g r i c u l t u r a l  experiment s t a t i o n  opera ted  by t h e  
Empresa de  Pesquisa Agropecuaria de Minas Gera is  (EPAMIG). A r e p r e s e n t a t i v e  
of t h e  Federa l  Un ive r s i ty  a t  V i ~ o s a  p a r t i c i p a t e d  i n  t h e  review, a s  d id  t h e  
Benchmark S o i l s  Research P r o j e c t  Leader f o r  B r a z i l  S i t e s ,  M r .  Chr is  Seuber t .  
I n  a d d i t i o n ,  o n g c i ~ g  r e sea rch  a t  two nearby r e s e a r c h  s t a t i o n s  was .reviewed 
~ n d  d iscussed  wi th  r e s i d e n t  s c i e n t i s t s .  A t e c h n i c a l  seminar which inc luded 
d i s c u s s i o n  of t h e  P r o j e c t  des ign  and o b j e c t i v e s  was he ld  a t  EPAMIG head- 
q u a r t e r s  i n  Belo Horizonte.  



The rev iew p a r t y  n e x t  t r a v e l l e d  on t o  ~ a y a g u e z ,  P u e r t o  Rico.  One day was 
s p e n t  examining t h e  P r o j e c t  o f f i c e  and l a b o r a t o r y  f a c i l i t i e s  a t  t h e  U n i v e r s i t y  
o f  P u e r t o  Rico and i n  f i e l d  rev iew of expe r imen t a l  s i t e s  a t  t h e  I s a b e l a  
A g r i c u l t u r a l  Experiment S u b s t a t i o n .  Another day was devoted  t o  d i s c u s s i o n s  
o f  p r o j e c t  d e s i g n ,  o p e r a t i o n s ,  and r e s u l t s  w i t h  t h e  p r i n c i p a l  i n v e s t i g a t o r  and 
p r o j e c t  agronomist  and i n  w r i t i n g  p a r t s  o f  t h e  rev iew r e p o r t .  

The rev iew concluded w i th  a  d i s c u s s i o n  of f i n d i n g s  and r e c o r n e n d a t i o n s  w i t h  
t h e  U n i v e r s i t y  o f  P u e r t o  Rico s t a f f  i n  ~ a ~ a ~ c e z .  The P a n e l  a s s e s s e d  t h e  P r o j e c t  I 

d e s i g n ,  s t a t u s ,  p r o g r e s s ,  accomplishments and management. Recommendations 
were  made on many a s p e c t s  of t h e  c u r r e n t  and f u t u r e  p r o j e c t  a c t i v i t i e s .  

PROJECT TITLE 

The f u l l  t i t l e  o f  t h e  p r b j e c t  i s  "Crop P roduc t i on  and Land C a p a b i l i t y  o f  
Benchmark S o i l s  o f  L a t i n  -4merica." Throughout t h i s  r e p o r t  i t  w i l l  be r e f e r r e d  
t o  a s  t h e  Benchmark S o i l s  P r o j e c t .  

PROJECT OBJECTIVES 

(1) To c o r r e l a t e  food c rop  y i e l d s  on a network of t r o p i c a l  
benchmark s o i l s .  

(2) To de te rmine  s c i e n t i f i c a l l y  t h e  t r a n s f e r a b i l i t y  o f  
ag rop roduc t i on  technology  among t r o p i c a l  c o u n t r i e s .  

PURPOSE OF 1977 OX-SITE PROJECT REVIEW 

The purpose  o f  t h ~  rev iew was t o  a s s e s s  t h e  s t a t u s  and p r o g r e s s  of t h e  
r e s e a r c h  i n  o r d e r  t o  ( a )  f a c i l i t a t e  t h e  achievement  of P r o j e c t  o b j e c t i v e s ;  
(b)  t o  a s s i s t  TAB/AGR i n  improved management o f  t h e  P r o j e c t ,  and  ( c )  t o  
h e l p  A I D  i n  u t i l i z a t i o n  of t h e  P r o j e c t  o u t p u t s  f o r  t h e  b e n e f i t  of LDC's. 
I n  a d d i t i o n ,  TAB/AGR required recommendations f o r  future programming i n  
r e s p e c t  t o  t h i s  p r o j e c t .  With t h e s e  o b j e c t i v e s  i n  mind, t h e  Pane l  p r epa red  
a rev iew o u t l i n e  i n  advance of t h e  f i e l d  t r i p  (See Appendix B ) .  

REFERENCE DOCUMENTS 

D r .  G i l l  p rov ided  background p a p e r s  t o  a l l  t h e  Pane l  members p r i o r  t o  t h e  
beg inn ing  of t h e  review.  These documents are: 

a. The o r i g i n a l  A I D  P r o j e c t  S t a t emen t  approved May 10 ,  1973. 

b. P r o j e c t  rev iew r e p o r t  - X I G C  (4 /23 /76) .  

c. Copy of t h e  MC minutes  of May 9-10, 1973,  d e a l i n g  w i t h  t h e  P r o j e c t .  



d. Copy of  Benchmark S o i l s  P r o j e c t  Report  Xo. 1 on expe r imen t a l  
d e s i g n s  f o r  p r e d i c t i n g  c rop  p r o d u c t i v i t y .  

e. P r o j e c t  Scope of Work s t a t e m e n t  ( unda t ed ) .  

g.-f .  P r o j e c t  p r o g r e s s  r e p o r t s  June  1975 and June  1976. 

h.  Copy of  pape r  on s o i l  c l a s s i f i c a t i o n  and t h e  t r a n s f e r  of s o i l  
management expe r i ence  by Be in ro th  and Spain.  

i. Copy of P r o j e c t  agreement between EP&IIG and t h e  U n i v e r s i t y  o f  
P u e r t o  Rico - ~ a ~ a ~ z e z .  

j. Copy of P r o j e c t  d e s i g n  p a p e r ,  J anua ry  1976. 

k. Copy of m i n u t e s o f  PAC rev iew of S o i l  F a m i l i e s  P r o j e c t  (U.H.) and 
Benchmark S o i l s  P r o j e c t  (UPR), 23 March 1976. 

1. Copy of  memorandum of  agreement between U n i v e r s i t y  of Hawaii  and 
U n i v e r s i t y  of P u e r t o  M c o .  

. m. Copy of  U n i v e r s i t y  of Hawaii  Annual Report  of t h e  Benchmark S o i l s  
P r o j e c t ,  1975-1976. 



11. ON-SITE REVIEW: I t i n e r a r y ,  F i e l d  T r i p s ,  Meetings . 

A. B r a z i l  

Pane l  a r r i v e d  Rio de J a n e i r o  Sunday, 1 3  February 1977 and depa r t ed  
Rio de J a n e i r o  F r iday ,  1 8  February 1977. 

The pane l  and Drs. Beinro th  and G i l l  h e ld  an o r i e n t a t i o n  and p l ann ing  
meetfng on 1 3  February.  

The review p a r t y  (Panel  p l u s  Drs. G i l l  and Be in ro th )  v i s i t e d  B r a z i l ' s  
n a t i o n a l . s o i 1  survey  headqua r t e r s  ic Rio de J a n e i r o .  They t a l k e d  w i t h  
D r .  Piarcel lo  Camargo, S o i l  C l a s s i f i c a t i o n  O f f i c e r ,  and M r .  Luzber to  Acha', 
S o i l  Survey O f f i c e r ,  abovt  t h e  p rog re s s  i n  s o i l  survey  i n  B r a z i l .  They a l s o  
d i s cus sed  EMBRAPA'S i n t e r e s t  i n  t h e  Benchmark S o i l s  P r o j e c t .  The s o i l  survey  
o r g a n i z a t i o n ,  SNLCS, i s  n o t  engaged i n  agronomic r e s e a r c h  and t h e r e f o r e  h a s  
n o t  a s s igned  anyone t o  t h e  P r o j e c t  up t o  now. D r .  Camargo s a i d ,  though, t h a t  
t h e  admin i s tya t ion  of SNLCS i s  t h i n k i n g  of d e t a i l i n g  a  s c i e n t i s t  t o  t h e  
P r o j e c t  s o  a s  t o  become more d i r e c t l y  involved.  SNLCS o f f i c i a l s  expressed  
p a r t i c u l a r  i n t e r e s t  i n  t h e  use of P r o j e c t  o u t p u t s  and t h e i r  ex t ens ion  t o  
t h e  l e s s - k n ~ w n  p a r t s  of B r a z i l .  They expressed  an awareness  of  t h e  suppor t  
t h a t  a  s u c c e s s f u l  benchmark s o i l s  p r o j e c t  would l end  t o  t h e  n a t i o n a l  and s t a t e  
s o i l  survey p r o g r a m .  M r .  ~cha 'was  ass igned  t o  accompany t h e  review p a r t y  t o  
Plinas Gera i s  2nd t o  provide  e x p e r t  counse l  on t h e  s o i l s  and geology. M r .  Acha' 
i s  thoroughly f a m i l i a r  w i th  t h e  s o i l  r e sou rces  of Plinas Gera i s ,  hav ing  been 
i n  charge  of s o i l  surveys  of  s e v e r a l  a r e a s  t h e r e  f o r  many y e a r s .  Following 
t h e  conference  a t  SNLCS h e a d q u a r t e r s ,  D r .  Camargoguided t h e  review p a r t y  on 
a  f i e l d  excu r s ion  i n  t h e  env i rons  of Rio de  J a n e i r o  t o  g e t  an overview o f  
s o i l s ,  geology, v e g e t a t i o n ,  topography, and land-use problems. 

/ The review p a r t y  then  t r a v e l l e d  .by a i r  and ground t o  Jariauba, in n o r t h e r n  
Plinas Gera is .  They were j o ined  t h e r e  by C h r i s  Seube r t ,  B r a z i l  P r o j e c t  Leader;  
D r .  Nauro Resende, P r o f e s s o r  of S o i l s  a t  V i ~ o s a  Fede ra l  U n i v e r s i t y ;  and D e r l i  
Prudente  Santana,  Execut ive O f f i c e r  o f  EPAMIG. The D i r e c t o r  o f  E P A M I G ' ~  
Gorutuba Agricultural Experiment Station guided the review party on a t o u r  
of t h e  S t a t i o n ,  which provided  a  preview of t h e  common c r o p s  and of s o i l  and 
c rop  management problems i n  a r e a s  of sandy a l l u v i a l  s o i l s  of t h i s  r eg ion .  

t 
The review p a r t y  nex t  moved t o  J a i b a ,  headqua r t e r s  f o r  t h e  P r o j e c t  i n  B r a z i l .  
The P r o j e c t  o f f i c e  and l a b o r a t o r y  were seen ,  and t h e  a d m i n i s t r a t i v e  a s s i s t a n t  
and s t a f f  t e c h n i c i a n s  i n t roduced .  The p a r t y  t r a y e l l e d  a  few m i l e s  t o  t h e  
P r o j e c t  pr imary exper imenta l  s i t e  on EPAMIG's J a i b a  A g r i c u l t u r a l  Experiment 
S t a t i o n .  Experimental  p l o t s  reviewed and d i scus sed  h e r e  were t h e  fo l l owing :  

1. Maize t r a n s f e r  experiment ,  p l a n t e d  October 1976, d r i p - i r r i g a t e d .  

2. Maize v a r i e t y  experiment ,  d r i p - i r r i g a t e d  (5 v a r i e t i e s ) .  

3.  B r a z i l  Na t iona l  Plaize V a r i e t y  t r ials ,  36 v a r i e t i e s ,  n o n - i r r i g a t e d .  



4. Maize management e x p e r i m e n t s ;  3 each  d e n s i t y  x s p a c i n g  x v a r i e t y ;  
4 r e p l i c a t i o n s ;  d r i p - i r r i g a t e d .  

5. Soybean t r a n s f e y  e x p e r i m e n t ,  p l a n t e d  November 1976,  d r i p - i r r i g a t e d .  

6. INTSOY soybean v a r i e t y  t rai ls ,  1 6  v a r i e t i e s ,  d r i p - i r r i g a t e d .  

The e x p e r i m e n t a l  work h e r e  i s  w e l l  o r g a n i z e d  and implemented.  Growing c r o p  
p l o t s  a r e  c l e a r l y  d e l i n e a t e d  and w e l l  t ended .  Ample r e c o r d s  a r e  k e p t .  The 
B r a z i l  p r o j e c t  l e a d e r  i s  t h o r o u g h l y  f a m i l i a r  w i t h  d e t a i l s  of t h e  P r o j e c t  
o b j e c t i v e s ,  d e s i g n ,  o r g a n i z a t i o n ,  and o p e r a t i o n ,  and i s  c l e a r l y  i n  c o m a n d  o f  
t h e  work. He i s  c a p a b l e  i n  a l l  a s p e c t s  o f  P r o j e c t  o p e r a t i o n s ,  i n c l u d i n g  t h e  
o p e r a t i o n  and main tenance  o f  equipment ,  s u p e r v i s i o n  o f  t e c h n i c a l  s t a f f ,  and 
i n t e r p r e t a t i o n  of e x p e r i m e n t a l  r e s u l t s .  

A  l a r g e ,  deep p i t  a l o n g s i d e  t h e  maize  t r a n s f e r  p l o t  e n a b l e d  t h e  r e v i e w  p a r t y  
t o  examine and s t u d y  t h e  p r o f i l e  o f  t h e  s o i l  on which t h e s e  e x p e r i m e n t s  are 
b e i n g  conduc ted .  T h i s  e x t r a o r d i n a r y  p i t  makes p o s s i b l e  an  e v a l u a t i o n  o f  
b o t h  v e r t i c a l  and l a t e r a l  v a r i a b i l i t y  i n  s o i l  c h a r a c t e r i s t i c s ,  d i s t r i b u t i o n  o f  
p l a n t  r o o t s ,  and d i s t r i b u t i o n  of s o i l  n o i s t u r e .  The s o i l  h a s  been t e n t a t i v e l y  
c l a s s i f i e d  as T r o p e p t i c  E u t r u s t o x ,  c l a y e y ,  k a o l i n i t i c ,  i s o h y p e r t h e r m i c  f a m i l y .  

I 
P r o j e c t  P e r s o n n e l  a t  J a i b a :  

P r o j e c t  Leader  - C h r i s  S e u b e r t  

A d m i n i s t r a t i v e  A s s i s t a n t  - C a r o l  S e u b e r t  

One o f f i c e / l a b o r a t o r y  a s s i s t a n t  

T h r e e  t e c h n i c i a n s  ( l o c a l  h igh-school  g r a d u a t e s )  

F i v e  WAE f i e l d  l a b o r e r s  

EPAMIG p r o v i d e s  a d m i n i s t r a t i v e  s e m i c e s ,  i n c l u d i n g  t r a n s p o r t  o f  t h i n g s ,  
t e l e p h o n e ,  m a i l ,  l o a n  of v e h i c l e s ,  f e r t i l i z e r .  EPAEiIG d.oes n o t  p r o v i d e  any 
p e r s o n n e l ,  e x c e p t  o c c a s i o n a l  emergency f i e l d  a s s i s t a n c e .  

/ 

Between J a i b a  and t h e  Exper iment  S t a t i o n  where t h e  P r o j e c t  p l o t s  a r e  l o c a t e d  
is  a new c o l o n i z a t i o n  p r o j e c t  b e i n g  deve loped  and s u p e r v i s e d  by R u r a l  Minas,  
a n  agency o f  s t a t e  government.  The r e v i e w  p a r t y  n o t e d  a  c o n s i d e r a b l e  r a n g e  
i n  c r o p  t h r i f t i n e s s  and a t t e n t i o n  t o  s o i l  management f rom f i e l d  t o  f i e l d  on 
t h e  c o l o n i s t s '  h o l d i n g s .  

A  proposed secondary  s i t e  was examined and d i s c u s s e d .  T h i s  s i t e ,  o f f  t h e  
Exper iment  S t a t i o n  b u t  r a t h e r  n e a r ,  a p p e a r s  t o  d u p l i c a t e  r a t h e r  w e l l  t h e  
s o i l  a s p e c t s  o f  t h e  p r imary  s i t e .  A q u e s t i o n  was r a i s e d  a b o u t  i t s - c l o s e  
p r o x i m i t y  f o r  a comparison o f  t echnology  t r a n s f e r .  



The rev iew p a r t y  had a  chance t o  v i s i t  t h e  San F r a n c i s c o  R ive r  i r r i g a t i o n  , 
p r o j e c t ,  j u s t  under  c o n s t r c c t i o n .  T h i s  p r o j e c t  i s  t o  i r r i g a t e  100,000 ha .  1 
when completed.  The main c a n a l ,  a  p o r t i o n  of  which h a s  been b u i l t ,  w i l l  have I 
a c a p a c i t y  of 80 cu.m./second. I 

! % 

Another  nearby  a g r i c u l t u r a l  exper iment  s t a t i o n  of EPAEIIG was v i s i t e d  n e x t .  
Th i s  s t a t i o n ,  Cent ro  de  Exper imentos ,  Pe squ i s a  Trenamento de  I r r i g a n t e  
Exper imenta l  (CEPTIE) is  devoted p r i m a r i l y  t o  f r u i t  and t r u c k  c r o p s ,  such  as 
papaya,  f i g ,  m in t ,  t o n a t o ,  and beans .  

/ 
Before  l e a v i n g  t h e  J a i b a  a r e a  a n o t h e r  f i e l d  excu r s ion  prov ided  o p p o r t u n i t y  
t o  view t h e  wood-gather ing,  c h a r c o a l  cooking l o c a l  i n d u s t r y .  Also ,  a 
l a t e r i t e  p i t  w a s  s e e n ,  where hardened p l i n t h i t e  i s  mined f o r  u s e  a s  r oad  meta l .  
S e v e r a l  c o n t r a s t i n g  k i n d s  of l o c a l  s o i l s  were  a l s o  s een  and d i s c u s s e d .  

/ 

A f t e r  l e a v i n g  J a i b a ,  t h e  f i e l d  p a r t y  d rove  t o  t h e  c i t y  of Montes C l a r o s ,  t h e n  
f l e w  t o  Belo Hor i zon t e ,  c a p i t a l  of  Minas G e r a i s  and t h e  h e a d q u a r t e r s  of  EPANIG. 
Here t h e  p a r t y  met M r .  Navare te ,  t h e  FA0 o f f i c e r  from B r a s i l i a ,  and Frank Campbell, 
A I D  Program O f f i c e r  from B r a s i l i a .  

The P r e s i d e n t  o f  EPkhiIG, D r .  He lvec io  S a t u r n i n o ,  a r r anged  a formal  seminar  
f o r  d i s c u s s i o n  of  t h e  P r o j e c t  and r e l a t e d  m a t t e r s .  About 35 EPATiIG employees 

i 
and s e v e r a l  g u e s t s  met w i t h  ;he f i e l d  rev iew p a r t y  f o r  t h r e e  hours .  

I 
D r .  Be in ro th  e x p l a i n e d  t h e  o b j e c t i v e s  and d e s i g n  o f  t h e  P r o j e c t .  The Review 1 
P a n e l  d i s c u s s e d . t h e  p r i n c i p l e  of  t echnology  t r a n s f e r  based  on s o i l  c l a s s i f i c a t i o n  ! 

and s o i l  su rveys .  D r .  Dudal t a l k e d  about  world  food p r o d u c t i o n  p o t e n t i a l ,  t h e  
I 
I 

p roblems of  a g r i c u l t u r a l  development i n  LDC1s, and t h e  u se  of  P r o j e c t  o u t p u t  i n  
I 

I 

g u i d i n g  c rop  p roduc t i on  i n  remote  a r e a s .  Fo l lowing  t h e  seminar ,  t h e  rev iew 
p a r t y  p a r t i c i p a t e d  i n  a luncheon mee t ing  w i t h  D r .  S a t u r n i n o ,  Pau lo  C a l d e i r a  B ran t ,  
A s s o c i a t e  S e c r e t a r y  of A g r i c u l t u r e  of Minas G e r a i s ,  and t h e  EPkhilG s c i e n t i s t s  
who p a r t i c i p a t e d  i n  t h e  o n - s i t e  review.  I 

I 

A f t e r  comple t ion  of t h e  con fe r ences  a t  Belo Hor i zon t e ,  t h e  rev iew p a r t y  f l e w  
I 

t o  Rio de  J a n e i r o  and on  t h e  even ing  o f  F r i day ,  1 8  February ,  embarked f o r  I 

P u e r t o  Rico v i a  Y i a m i .  

On Sa tu rday ,  1 9  February ,  t h e  team t r a n s i t e d  Piiami and San Juan  and con t i nued  
t 1 

t o  Mayzguez. 

A p l a n n i n g  con fe r ence  was h e l d  i n  Hayag:ez on Sunday, 20 February.  The 
Eeview Pane l  and D r .  G i l l  p a r t i c i p a t e d .  On-s i t e  rev iew f i n d i n g s  i n  E r a z i l  
were  d i s c u s s e d  and p l a n s  made f o r  p r e p a r a t i o n  of  t h e  r ev i ew  r e p o r t .  



Plonday, 21  February ,  was devoted main ly  t o  f i e l d  work. The r ev i ew  p a r t y  
v i s i t e d  P r o j e c t  O f f i c e s  and l a b o r a t o r i e s  a t  t h e  MayagEez Campus of  t h e  
U n i v e r s i t y  of P u e r t o  Rico.  Bes id s s  D r .  Be in ro th ,  t h e  f o l l o w i n g  P r o j e c t  
p e r s o n n e l  were p r e s e n t :  D r .  G.  L. S p a i n ,  S r .  Agronomist;  L. C. Sarmien to ,  

t Chemist;  J o s e  B a d i l l o ,  A s s o c i a t e  Agronomist;  L. Calduch, Research  A s s i s t a n t ;  and 
S. P. N igh t enga l e ,  A s s i s t a n t  Agronomist. 

The p a r t y  examined t h e  s o i l  p r o f i l e  a t  t h e  t ype  l o c a t i o n  of Matanzas Clay.  
Enrou te  t o  t h e  I s a b e l a  S u b s t a t i o n ,  o b s e r v a t i o n s  were  made of  i nd igenous  
v e g e t a t i o n ,  c r o p s ,  and c ropp ing  p a t t e r n s ,  phys iog raph i c  f e a t u r e s ,  and 
l a n d  use .  

A g e n e r a l  t o u r  was made of t h e  I s a b e l a  S u b s t a t i o n .  The s o i l  p i t  and sample  
s i t e  o f  C o t o , s o i l  was examined and d i s c u s s e d  i n  d e t a i l .  The v i s u a l  c o n t r a s t  
w i t h  t h e  J a i b a  s o i l  i s  obvious .  The Coto e x h i b i t e d  r a t h e r  wide c r a c k s ,  e x t e n d i n g  
t o  t h e  s o i l  s u r f a c e .  Clay s k i n s  a r e  d i s t i n c t  i n  Coto a t  a  dep th  o f  l e s s  t h a n  1 
meter .  The J a i b a  s o i l  showed n e i t h e r  c r a c k s  nor  c l a y  s k i n s .  Vege t a t i on  on and 
around t h e  I s a b e l a  s i t e  is  eve rg reen  whereas  J a f b a  i s  c h a r a c t e r i z e d  by dec iduous  
v e g e t a t i o n .  F i n a l l y ,  bananas  and sugarcane  grow w e l l  w i t h o u t  i r r i g a t i o n  a t  
I s a b e l a ,  b u t  n o t  a t  ~ a l b a .  There  was d i s c u s s i o n  of t h e  c l a s s i f i c a t i o n  of t h e  
Coto s o i l .  

Corn and soybean t r a n s f e r  expe r imen t s  a t  t h e  p r imary  s i t e  were d i s c u s s e d  and 
e v a l u a t e d .  

Cora and soybean t r a n s f e r  exper iments  were exaa ined  and d i s c u s s e d  a t  t h e  Coto 
secondary  s i t e ;  a l s o  on t h e  I s a b e l a  S u b s t a t i o n .  

F o l l o v i n g  t h e  o n - s i t e  review,  kI r .  B e d i l l o  p r e s e n t e d  a s l i d e  show of c r o p s  a t  
v a r i o u s  s t a g e s  of s rowth  and w i t h  d i f f e r e n t  t r e a t m e n t s .  There  was d i s c u s s i o n  
of t h e  i r r i g a t i o n  t e chn ique  b e i n g  used and of some of  t h e  i r r i g a t i o n  problems 
exper ienced .  downy mildew problem of  soybeans was n o t e d ,  b u t  no s o l u t i o n  
o t h e r  t h a n . r e s i s t a n t  v a r i e t i e s  was o f f e r e d .  

Corn f e r t i l i z a t i o n  was d i s c u s s e d ,  2 a r t i c u l a r l y  t h e  q u e s t i o n  of f e r t i l i z e r  
placement. 

The Pane l  assembled w i t h  D r .  G i l l  a t  t h e  U n i v e r s i t y  o f  P u e r t o  Rico on Tuesday, 
22 February .  F ind ings  o f  t h e  o n - s i t e  rev iew were d i s c u s s e d .  D r .  B e i n r o t h  
and D r .  Spa in  j o i n e d  t h e  Pane l  and d i s c u s s e d  p r o j e c t  o p e r a t i o n s  and problems.  
Then D r .  G i l l  o u t l i n e d  AID/W concerns  about  t h e  P r o j e c t .  The Pane l  t h e n  
con t i nued  t h e  P r o j e c t  e v a l u a t i o n  d i s c u s s i o n  by i t s e l f .  

P a n e l  members s p e n t  the. r emainder  o f  t h e  day w r i t i n g  p o r t i o n s  o f  t h e  r e p o r t .  



The r e p o r t  w r i t i n g  c o n t i n u e d  on t h e  morning of Wednesday, 23 February.  An 
e x i t  c o n f e r e n c e  was h e l d  a b o u t  midmorning. The Dean of  A g r i c u l t u r e ,  
D r .  L. A. Mejia-Plattei ,  welconed t h e  P a n e l  and gave a  b r i e f  . i n t r o d u c t i o n .  
D i r e c t o r  of Agronomy and S o i l s ,  D r .  Raul Abrans ,  r e p r e s e n t e d  t h e  a d m i n i s t r a t i o n  
d u r i n g  most of t h e  c o n f e r e n c e .  B e s i d e s  D r .  G i l l  and t h e  Review P a n e l ,  t h e  
P u e r t o  Rico P r o j e c t  s c i e n t i f i c  s t a f f  were a l l  p r e s e n t .  The p r o c e d u r e  f o l l o w e d  
d u r i n g  t h e  rev iew was e x p l a i n e d .  S i g n i f i c a n t  f i n d i n g s  were  b r i e f l y  d i s c u s s e d .  
Then t h e  p a r t s  of t h e  r e p o r t  on commendations and reconmenda t ions  were  r e a d ,  
d i s c u s s e d ,  and a c c e p t e d  by t h e  P r o j e c t ' s  P r i n c i p a l  I n v e s t i g a t o r .  

Fo l lowing  t h e  e x i s t  c o n f e r e n c e ,  t h e  P a n e l  Chairman d e p a r t e d  f o r  Washington. 
O t h e r  members of t h e  P a n e l  d e p a r t e d  NayagCfez on t h e  fol ' lowing day.  
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111. PROJECT DESIGN AND OPERATION 

A. P r e s e n t  Design 

2 

Exper imenta l  s i t e s  f o r  co rn  and soybeans have been s e t  up a t  J a i b a  ( B r a z i l )  
and I s a b e l a  ( P u e r t o  Rico) on T r o p e p t i c  E u t r u s t o x ,  c l a y e y ,  k a o l i n i t i c ,  
i sohype r tne rmic  f ami ly .  I n  bo th  l o c a t i o n s  pr imary s i t e s  a r e  i n  o p e r a t i o n ,  
and a  secondary  s i t e  i s  a l s o  p l a n t e d  a t  I s a b e l a .  Up t o  now, t h e  work h a s  
e s s e n t i a l l y  f ocus sed  on t r a n s f e r  exper iments ,  w i t h  s o i l  f e r t i l i t y  t r i a l s  
des igned  t o  g e n e r a t e  t h e  d a t a  nece s sa ry  t o  t e s t  t h e  t r a n s f e r a b i l i t y  
h y p o t h e s i s .  On a l l  s i t e s  t r i c k l e  i r r i g s t i o n  i s  employed i n  o r d e r  t o  e n s u r e  
c o m p a r a b i l i t y  of r e s u l t s  w i t h  r e g a r d  t o  m o i s t u r e  c o n d i t i o n s .  The d e s i g n  
of t h e  t r i a l s  i s  t h e  52 p a r t i a l  f a c t o r i a l  m o d i f i c a t i o n  by Escobar  ( 1 )  w i t h  5 
l e v e l s  of P and K each w i t h  1 3  of t h e  25 p o s s i b l e  t r e a tmen t  combina t ions  and 2  
c o n t r o l  t r e a t m e n t s .  Each of t h e  1 5  t r e a t m e n t s  i s  b e i n g  r e p l i c a t e d  t h r i c e .  
Except  f o r  t h e  compiete  c o n t r o l ,  b l a n k e t  a p p l i c a t i o n s  f o r  a l l  p l o t s  c o n s i s t  
o f  200 kg K and a  package of t r a c e  e l emen t s  (Mg, Zn, B,  Mo). The l a y o u t  o f  
t h e  trisls and t h e  o r g a n i z a t i o n  of t h e  p r o j e c t  a r e  s e t  o u t  i n  more d e t a i l  i n  
two r e p o r t s  p r epa red  by F. H.  Be in ro th  (2)  and G. L. Spa in  ( 3 ) .  

B. F ind ings  

/ 
1. Although t h e  s o i l s  a t  t h e  J a i b a  and I s a b e l a  s i tes  are c l a s s i f i e d  
i n  a  same farni-ly of t h e  T r o p e p t i c  E u t r u s t o x ,  i t  a p p e a r s  t h a t  a  number 
of t h e i r  c h a r a c t e r i s t i c s  v a r y  r e t h e r  w ide ly  s o  t h a t  t h e  t r a n s f e r a b i l i t y  
of ,exper imental  r e s u l t s  between t h e s e  s i t e s  may p rove  d i f f i c u l t .  Whereas 
J a i b a  i s  l o c a t e d  i n  t y p i c a l l y  u s t i c  m o i s t u r e  regime (annua l  r a i n f a l l  700 mm) 
t h e  I s a b e l a  s i t e  t e n d s  toward u d i c  c o n d i t i o n s  ( annua l  r a i n f a l l  1720 mn) 
( ref lec , ted by dec iduous  and eve rg r een  n a t u r a l  v e g e t a t i o n  r e s p e c t i v e l y ) .  
The J a i S a  s o i l  h a s  a  t h i c k  .(over 2  me t e r s )  o x i c  h o r i z o n  which i s  e u t r o p h i c  
i n  t h e  upper  p a r t ,  b u t  t h e  I s a b e l a  s o i l  i s  c h a r a c t e r i z e d  by a  t h i n  (45 cm) 
o x i c  h o r i z o n  which i n  p l a c e s  i s  d y s t r o p h i c  i n  i t s  upper  p a r t .  It f u r t h e r -  
n o r e  a p p e a r s  t h a t  t h e  I s a b e l a  s i t e  a s  such  s u f f e r s  from h e t e r o g e n i t y  which 
cou ld  jeopardize t h e  i n t e r p r e t a t i o n  of r e s u l t s .  No data  were available 
t o  t h e  p a n e l  on t h e  E u t r u s t o x  sites i n  Hawaii. 

2.  Both s i t e s  a r e t r i c k l e  i r r i g a t e d ,  b u t  i t  is  d i f f i c u l t  t o  a s c e r t a i n  how 
much w a t e r  i s  a c t u a l l y  be ing  used and a t  which ave rage  s o i l  m o i s t u r e  condi-  
t i o n  t h e  exper iments  a r e  b e i n g  conducted.  No d a t a  were  a v a i l a b l e  t o  t h e  
f a n e 1  on t h e  w s t e r  q u a l i t y  and composi t ion.  No c o n t r o l  p l o t s  have been  
l a i d  o u t  f o r  n o n i r r i g a t e d  c rops .  

/ 
3.  The f e r t i l i z e r  materials used  a t  J a i b a  are amrnonium.sulphate and 
s i n g l e  superphospha te .  A t  I s a b e l a  a p p l i c a t i o n s  were  made of  u r e a  and 
t r i p l e  supe rphospha t e .  



4.  On t h e  b a s i s  of t h e  y i e l d  r e s u l t s  a l r e a d y  a v a i l a b l e  a t  I s a b e l a ,  
i t  i s  n o t  y e t  p o s s i b l e  t o  e v a l u a t e  a  t r e n d  i n  t h e  r e sponse s  t o  
d i f f e r e n t  l e v e l s  of  P and K. It a p p e a r s ,  however, t h a t  K i s  n o t  
a  l i m i t i n g  f a c t o r  i n  t h e s e  s o i l s  and t h e  q u e s t i o n  was r a i s e d  i f  
t h e  t e s t i n g  of  d i f f e r e n t  l e v e l s  of  K shou ld  n o t  b e  r e p l a c e d  by 
expe r imen t a t i on  w i t h  N a s  a  second v a r i a b l e .  

5 .  V a r i e t y  t r i a l s  heve shown t h a t  t h e  "be s t  adap ted  v a r i e t i e s "  
used  f o r  t h e  exper iments  a r e  n o t  n e c e s s a r i l y  t h e  h i g h e s t  
y i e l d i n g  ones ,  t h e  r e a son  b e i n g  t h a t  p r o j e c t  c o n s u l t a n t s  i n  
p l a n t  b r e e d i n g  had a d v i s e d  a g a i n s t  u s i n g  commercial  v a r i e t i e s  
of  which t h e  g e n e t i c  compos i t ion  i s  n o t  w e l l  known. 



IP.  INSTITUTIONAL RELATIONSHIPS 

I n  t h e  cou r se  of P r o j e c t  implementat ion,  l i n k a g e s  have been e s t a b l i s h e d  
w i t h  a number of i n s t i t u t i o n s  and a r e  summarized and desc r ibed  i n  a  i 

r e p o r t  p repared  f o r  t h e  Fane1 by Beinro th  ( 2 ) .  I n  t h e  cou r se  of t h e  p a n e l ' s  -, 
review t r i p ,  however, i t  w a s  p o s s i b l e  on ly  t o  i n v e s t i g a t e  and d i s c u s s  i 
e f f e c t s  of t h e  r e l a t i o n s h i p s  i nvo lv ing  t h e  r e l a t e d  B r a z i l i a n  e n t i t i e s ,  1 
i n c l u d i n g  t h e  l o c a l  USAID Mission. I 

Find ings  

1. E x c e l l e n t  coopera t ion  t o  t h e  P r o j e c t  i s  be ing  provided  by t h e  p r i n c i p a l  
B r a z i l i a n  coope ra t i ng  e n t i t y ,  Empresa de Pesquisa  Agropecuaria  de Minas 
G s r a i s  (EPMIIG). Both t h e  a d m i n i s t r a t i v e  s t a f f  a s  w e l l  a s  t h e  t e c h n i c a l  
s t a f f  of t h i s  e n t i t y  demonstrated a ve ry  h igh  l e v e l  of i n t e r e s t  i n  and 
knowiedge of  t h e  P r o j e c t  and have been ve ry  s u p p o r t i v e  of  t h e  s i t e  a c t i v i t i e s  
be ing  conducted t h e r e .  Th i s  suppor t  h a s  inc luded  t h e  assignment  of  two 
v e h i c l e s  and hous ing ,  l a b o r a t o r y  and s t o r a g e  f a c i l i t i e s  a s  w e l l  as a  broad 
range  o f  a d m i n i s t r a t i v e  suppor t .  Th i s  i n t e r e s t  and suppor t  appeared t o  
be  based on a  genuine acknow1edgerr:nt o f  t h e  p o t e n t i a l  embodied i n  t h e  
h y p o t h e s i s  under i n v e s t i g a t i o n  and t h e  v a l u e  i t  would have f o r  a g r i c u l t u r a l  
p l ann ing  and development i n  t h e  B r a z i l i a n  c o n t e x t .  

2. Desp i t e  t h e  l i m i t e d  s i z e  of t h e  USAID Mission i n  B r a z i l ,  i t  h a s  been 
and con t inues  t o  be  very  s u p p o r t i v e  of P r o j e c t  a c t i v i t i e s  t h e r e .  The 
Plissiorr 's  Program O f f i c e r ,  M r .  Frank Campbell, m e t  w i t h  t h e  Pane l  and 
a t t ended  a  r e l a t e d  P r o j e c t  seminar  w i th  B r a z i l i a n  c o u n t e r p a r t s  h e l d  i n  
Belo Hor izonte .  I n  a d d i t i o n  t o  b a s i c  a d m i n i s t r a t i v e  suppor t  r e l a t e d  t o  
v i s a s  o f  t h e  P r c j e c t  pe r sonne l ,  a s s i s t a n c e  w i th  customs c l e a r a n c e s ,  e tc . ,  
t h e  l l i s s i o n  has  a l s o  been provYding needed l o g i s t i c  suppor t  i n  t h e  form o f  
household f u r n i s h i n g  and under c u r r e n t  p l a n s ,  t h e  t r a n s f e r  o f  a gran t - in -  
a i d  v e h i c l e  t o  EPAMIG f o r  P r o j e c t  suppor t .  I n  view of  t h e  phasing-out 
be ing  planned f o r  t h i s  Miss ion ,  i t  i s  a n t i c i p a t e d  t h a t  i n c r e a s e d  
a d m i n i s t r a t i v e  suppor t  w i l l  be provided by EPAMIG.  However, i t  would 
on ly  be prudent  t o  assume t h a t  a p a r t  of t h i s  vacuum w i l l  have t o  b e  
shouldered  by t h e  UPR P r o j e c t  a d m i n i s t r a t i o n .  

3.  Given t h e  s t a g e  of P r o j e c t  implementat ion and r e s u l t s  ach ieved  t o  d a t e ,  
t h e  Pane l  s e e s  no immediate need f o r  deve loping  s p e c i f i c  l i n k a g e s  w i th  A I D  
Miss ions  n o t  d i r e c t l y  r e l a t e d  t o  f i e l d  s i t e  a c t i v i t i e s .  Neve r the l e s s ,  t h e  
p o t e n t i a l  v a l u e  of t h e  t r a n s f e r  mechanism be ing  t e s t e d  h e r e i n  i s  cons ide red  
t o  war ran t  2 p a r a l l e l  e f f o r t  by t h e  P r o j e c t  1 - a d e r s h i p  t o  s e n s i t i z e  a g r i -  
c u l t u r a l  p l anne r s  and s o i l  s c i e n t i s t s  i n  t h e  LDC's t o  t h e  p o t e n t i a l  of t h i s  
Y r o j e c t  and keep them appra i s ed  of  t h e  r e l a t e d  developments.  



V. TRAINING 

The major  a c t i v i t i e s  i n  t h i s  P r o j e c t  up u n t i l  t h e  p r e s e n t '  a r e  t h o s e  of  
p l ann ing ,  d e s i g n i n g ,  s t a f f i n g ,  i n s t a l l i n g ,  and implement ing t h e  r e s e a r c h .  
The e d u c a t i o n a l  a s p e c t s  have been r e f l e c t e d  i n  l e a r n i n g  w h i l e  working 
on t h e  P r o j e c t  and i n  t r a i n i n g  new p r o f e s s i o n a l s  and t e c h n i c i a n s  a s  t h e y  
come on board .  A s  EPAEiIG and SNLCS p e r s o n n e l  are a s s o c i a t e d  w i t h  t h e  
P r o j e c t ,  they  w i l l  g a i n  an  unde r s t and ing  of  t h e  t echnology  t r a n s f e r  r a t i o n a l e  
and .o f  t h e  expe r imen t a l  d e s i g n  and p rocedu re s .  The P r o j e c t  h a s  no 
s p e c i f i e d  t r a i n i n g  component. U n t i l  P r o j e c t  r e s u l t s  have been c o l l e c t e d ,  
v e r i f i e d ,  and ana lyzed ,  t r a i n i n g  o f  o u t s i d e  s c i e n t i s t s  and t e c h n i c i a n s  i s  
n o t  f e a s i b l e .  



1. The P r o j e c t  P r i n c i p a l  I n v e s t i g a t o r  i s  commended f o r  e x c e l l e n t  p l a n n i n g ,  
p r e p a r a t i o n ,  and a r rangements  f o r  t h e  o n - s i t e  review.  

2. The P r o j e c t  l e a d e r s h i p  i s  commended f o r  deve lop ing  a  c l e a r  l i n k a g e  between 
t h i s  P r o j e c t  and t h e  LTR 211-d s o i l  c l a s s i f i c a t i o n  g r a n t  (AID/csd-2857) 
r e s u l t i n g  i n  b e n e f i t s  t o  bo th .  

3 .  The P r o j e c t  l e a d e r s h i p  i s  commended f o r  t h e  c l o s e  working r e l a t i o n s h i p  
between t h e  U n i v e r s i t y  of  P u e r t o  Rico and t h e  U n i v e r s i t y  of Hawai i ,  
e s p e c i a l l y  i n  r e s p e c t  t o  c e n t r a l i z e d  p r o c e s s i n g  of e x e r i m e n t a l  d a t a .  

4. The P r o j e c t  l e a d e r s h i p  i s  commended f o r  o r g a n i z i n g  a s o i l  c l a s s i f i c a t i o n  
con fe r ence  t o  be  h e l d  i n  B r a z i l  i n  June  1977,  which shou ld  r e s u l t  in' sub- 
s t a n t i a l  advances  i n  t h e  c l a s s i f i c a t i o n  of  s o i l s  of  t h e  t r o p i c s .  

5. EFIBRAFA, t h e  B r a z i l i a n  n a t i o n a l  agency i n  cha rge  of a g r i c u l t u r a l  r e s e a r c h  
and EFMIZG, t h e  P r o j e c t  c o l l a b o r a t o r  i n  t h e  s t a t e  ~ f  t i inas  G e r a i s ,  are 

I 

! 
comnended f o r  t h e i r  f o r e s i g h t  i n t o  t h e  p o t e n t i a l  of t h e  P r o j e c t ,  t h e i r  
s u p p o r t  of t h i s  r e s e a r c h ,  and t h e i r  o ~ m  advances  i n  s o i l  c l a s s i f i c a t i o n  and 
su rvey  a c t i v i t i e s .  

6. The A I D  Miss icn ,  B r a z i l ,  i s  commended f o r  i t s  i n t e r e s t  i n  t h e  P r o j e c t  
and i t s  a s s i s t a n c e  i n  p r o v i d i n g  l o g i s t i c a l  s u p p o r t .  

I 



A .  On PIanagenent and Administration. 

The Panel recomends: 

1. That the Project be extended for another three years in order to 
realize its objectives. 

2. That the University of Puerto Rico strengthen its support of 
the Project, particularly in logistics, administrative services, 
and allocation of space. (The ongoing assistance and support of 
the Project by the AID Ffission' is appreciated, but this assistance 
must end when-the Ilission Is phased out.) 

3. That enphasis be given in future activities to consolidation of the 
experinentzl work, including especially the implementation of 
secondary sites, the operation of management experiments, and the I 

establishment of another site in Brazil. !; 

4. That close attention be given to scientific'and technical manage- 
ment of th2 experiaental work in field and laboratory at all sites 
in both countries so as to ensure maximum accuracy, reliability, and 
comparability of experimental results. 

5. That an on-site workshop be held about mid-1978 to disseminate 
Froject results and to promote awareness of the value of soil 
classification for technology transfer. 

6. That a continuing effort be maintained by the contractor to keep 
appropriate LDC institutions and scientists, as well as related 
interested and potential donor and assistance agencies, informed 
of the Project and developments therein in order to set the stage 
for utilizaticn of affirmative Project resulcs. 

7. That nationzl institutions be encouraged to become involved 
in Project operations to the greatest possible extent so as to 
facilitate logistic support and to ensure a long term continuation 
of the research and trials even after AID support is terminated. 



8 .  That headquarters staff and space be enlarged by addition of the . 
following: 

A. Additional staff 

1 Project Administrative Officer 
1 Bilingual executive secretary 

B. Additional rooms 

3 Offices 
1 Storage room 

Project operations currently suffer from delays caused by the 
necessity for scientific personnel to spend excessive time on 
procur..ment, fiscal, and personnel matters. The present 
secretarial staff is weak in English, making for delays and 
inefficiency in communications. Present headquarters staff is 
crowded. That situation added to the proposed increase of two 
people underlines the need for more offices. 

B. On Project Design. 

9. Taking into account the work already carried out, it is recomended 
that the experimental program in the existing sites be pursued end 
that an eighth sitebe added, preferably in Brazil, in order to meet 
the statistical requirements. Considering its range of variability, 
the Tropeptic Eutrustox may not be the most appropriate subgroup 
on w5ich to test transferability of agrot~chnology at the family 
level. 

10. The Panel reconnends that the Project's geographic extent not be 
enlarged to Africa and/or Sri Lanka. 

11. It is recommended that management experiments on levels of 
irrigation and fertility be added, at least on primary sites. It 
is noted that large areiis c,f Eutrustox are not likely to be 
irrigated. 

12. It is recommended that consideration be given to deleting K and 
using P and N as the variables in transfer experiments. It was 
noted that K does not appear to be a limiting factor in plant 
nutrition on the soils under study. It is recognized that the 
University of Hawaii investigators would have to agree to this 
same alteration in the design of their Soil Families Research 
Project. 
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13. In order to ensure maximum comparability of experiments at all the , 
sites it is recommended that: 

- irrigation be uniform both in amount and method of application. 
(Continuation of drip irrigation is recommended.) Y 

- fertilizer materials applied be the same 
- irrigation water be analyzed and its composition be taken intc 

account in interpretation of experimental results 

- variety trails include the different varieties used in the 
transfer experiments at all three locations (Hawaii, Puerto 
Rico and Brazil). 

- the determination of phosphorus application by the phosphate 
sorption isotherm method (4) be checked by assessing actual 
phasphorus levels in the soil following fertilizer application. 

14. In order to take maximum advantage of avsilable experience it is 
recopmended that farm practices and results of experiment stations 
on the same kinds cf scils near the Project sites be recorded and 
fed into the data processing system. 

15. As the Project proceeds, it is recommended that first priority be 
given to consolidating the ongoing transfer experiments on 
primary and secondary si-tes with special emphasis on ensuring 
full conparability (see Rec. 13). In addition, management 
experiments should be added for irrigati~n and fertility. Exterlsion 
activities under the Project should await a positive outcome of 
these experiments and the economic evaluation of recommended inputs. 

16. It is recommended that work not be initiated on a second soil family 
at this time. The Panel considered extension of the Project to 
include a second family, preferably of Vertisols in Central and 
South America and Puerto Rico. Linkages with Vertisols in Hawaii 
and Africa might then be developed. Extension of the Project on i 
Oxisols or Ultisols is not recommended. i 
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T h i s  r e p o r t  r e s p e c t f u l l y  s u b m i t t e d  this  3 1 s t  day  o f  !larch 1977  
i n  !.!ashington, D. C .  



IX ' Appendix A 

REVIEW PANEL SCHEDULE 

Sundey .13 Feb Panel assemble in Rio de Janeiro 

1600 Review planning and orientation meeting: 
Panel, Gill, Beinroth 

Nonday 14 Feb 0900 Fleeting at Servicio Nacional de Leventamento e 
Conservacao de Solos, EMBRAPA 

1100 Field trip in Guanabara area 

Tuesday 15 Feb 0605 Lv Rio de Janeiro, VP #036 
0645 kr Belo Horizonte 
1025 Lv Belo Horizonte, NE 
1130 Ar Montes Claros 
1330 Lv Montes Claros by vehicle 
1640 Ar ~anadba - Visit Gorutuba Agricultural 

Experiment Station 

Wednesday 16 Feb 07 3 0 
0855 

Thursday 17 Feb. 07 10 

1230 
1345 
1645 
1900 
2 0 10 

Lv ~ a n ~ j b a  by vehicle 
Ar Jaiba.- Visit project Office and Laboratory. 

Field trip to visit experimental sites and 
nearby features, including Sen Francisco River 

I 
I Irrigation Project and ~ a l b a  Colonization Project. , 

/ I 
1 

Lv Jaiba by vehicle - Visit charcoal operation, ! 
Laterite pit, and soil profiles 

Ar ~anadba 
Lv ~anadba 
Ar Montes Claros 
Lv Montes Claros, NE# \ 
Ar Belo Horizonte 

I 

Friday 18 Feb 0830 Seminar at EPAMIG headquarters, Belo Horizonte 
1230 Luncheon with EPAMIG Officials and Associate 

Secretary of Agriculture 
1915 Lv Belo Horizonte, Varig /I455 
2020 Ar Rio de Janeiro 
230C Lv Rio de Janeiro, PA 8440 

Szturday 19 Feb 0525 Ar Miami 
0930 Lv Miami EA 0915 
1250 Ar San Juan 
1410 Lv San Juan PQ 
1440 kr Mayaguez 



Sunday 20 Feb 1006 Review report planning meeting 

Plonda y 21 Feb 0900 Visit Project facilities on UPR - ~ a ~ a ~ G e z  
campus 

1030 Lv Mayaguez by vehicle for tour of Isabela 
Substation and on-site review of experimental 
sites. 

1800 Return to MayagOez 

~ u e s d a ~  22 Feb 0740 Review Panel meeting with Project Principal 
Investigator and Senior Agronomist. 

1300 Write report 

Wednesday 23 Feb 0745 Write report 
a900 Exit conference. Review findings, commendations, 

and recommendations w i t h  Project Staff and UPR 
Administration 

1045 Adjourn 



Appendix B 

REVIEW OUTLINE 

SOIL FMIILIES RESEARCH PROJECT 

January 1977 

I. General Conditions and Objectives, Problems, and Needs. 

11. Previous Reviews, Audits, Meetings, and Trip Reports. 

111. Management, 

A. Plans of Operation 
Adequacy, progress, use. 

B. Work Organization 
Planning and scheduling; productivity. 
Progress in reaching milestone events. 

C. Administrative .Services 
Contracting; equipment management; procurement. 

D. Budgeting 
Operating budgets: currency, adequacy, relevanci to plans. 
Planning budgets: future adjustments. 

E. Personnel 
Organization and staffing, adequacy; balance. 
Supervision. 
Training program. 

IV. Project Design. 

A. Present Design 
Adequacy. 

B. Proposed Project Design Changes 

C. Plethodology of Verifying Success of Techology Transfer 
Statistical models. 
Technical guides and on-site testing. 

V. Project Operations. 

A. Progress on Site Select ion and Installation of' Equipment 

B. Progress on Soil Survey Phases 
Soil classification and identification of experimental areas. 
Field snd laboratory characterization of representative pedons. 

C. Progreqs on Crop Experiments 



D. Progress on Soil Interpretations 
Assistance to LDC's in land-use planning. 
Relationship to Hawaii Benchmark Soils Project. 

E. . Status of Extension to Other Countries 

F. Status of ?lode1 Development at University of Kentucky 

VI. Relations to AID Missions in LDC's. 

Linkage with mission-funded and LDC-funded research. 
Possibility of network approach, using existing tropical research 

stations around the world. 
Relation of AID country missions to centrally funded research 
projects such as this. 

VII. Relations to Host Country, and to International Research Institutions. 

Relations in Brazil. 
Relations to EPAI-lIG, CIAT, ICA, IICA, and FAOIUNDP Projects 

(LAT 70132 and LAT 701457). 

VIII. Training Component. 

Adequacy of present plan and operations. 
Additional needs. 
Progress. 

IX. Utilization of Project Output. I 

Implications of project results to AID and LDC's: ways of using 
outputs, scope of.extension activities, timetable. 

Implications of project results to soil classification. 
Future information dissemination and utilization activities. 

X. Panei Recommendations - Summary. 



Appendix C 

\ 

INTERNATIONAL SEMINAR ON USES OF SOIL SURVEY 

AND CLASSIFICATION IN PLANNING AND IMPLEMENTING 

AGRICULTURAL DEVELOPMENT IN THE TROPICS 

JANUARY 18-23, 1976 

HYDERABAD 
INDIA 



1. List of  P a r t i c i p a n t s  

2 .  "Keynote Address", \ V i l l i s ; n  Panton, I n t e r n a t i o n a l  Bank f o r  
Reconstruction and Developncnt, lhshington,  D.C., U.S.A, 

3 .  "Modern S o i l  C l a s s i f i c a t i o n  Fundanentals", W.bf. Johnson, 
S o i l .  Conservation Service ,  USDtl, Nashingt.on, D.C ., U.S .A: 

"Sone Fundamentals o f  S o i l  C l a s s i f i c a t i o n  - U.S. S o i l  
Taxonony", F.H. Bcinroth, Univers i ty  o f  Puerto Rico, 
blnyaguez, Puerto Rico, U.S.A. 

"The Occurrence and S ign i f i cance  o f  Cl imat ic  Parameters i n '  
t h e  U.S. S o i l  Taxonomy", H. Ikawa, Univers i ty  of  Hawaii, 
Honolulu, Hawaii, U.S.A. 

"Agro-technology Trans fe r  and t h o  S o i l  Family", G. Uehara, 
Univers i ty  of  Hawaii, Honolulu, Hawaii, U.S.A. 

"The Contr ibut ion o f  S o i l  Survey I n t e r p r e t a t i o n  i n  Land 
Appraisal", A ,  J. Smyth, b t in is t ry  o f  Overseas Development, 
Surbi ton,  Surrey, United Kingdom. 

"Soil Survey, C l a s s i f i c a t i o n ,  ;md t h e  T r a n s f e r  o f  Agr icu l tu ra l  
Information", A. W ,  bloore, Cunningham Laborator ies ,  CSIRO, 
Brisbane, A u s t r a l i a .  

"Developments i n  S o i l  Surveys f o r  Improved Rubber Production 
i n  Peninsular  blal sysia", Chan Heun Yin, Rubber Research 
I n s t i t u t e ,  Kuala L q u r ,  Malaysia. 

"Land Evaluation f o r  Agr icu l tu ra l  Land Use l~lanning" ,  J. Bennema 
Univers i ty  o f  Agriculture, P!ageningen, Netherlands. 

"Use o f  S o i l  Data i n  Idand Use Planning - Techniques f o r  D i s -  
p l ay ing  S o i l  Data t o  Planners  and Decision blakers", 
G.A. Nielsen, Montana S t a t e  Univers i ty ,  Bozcman, Montana, 

. U.S.A. 

"Uses of S o i l  Resources Data i n  Land Use Planning", M. Vakilian, 
S o i l  I n s t i t u t c  o f  I ran ,  Teheran, Iran. 

"Use o f  S o i l s  Data i n  Land Use Planning - k Case Study from 
Karnataka [Indiz)", R.S. bjurthy, A l l  Ind ia  S c i l  and Land Use 
Survey, New Delhi,. India.  

BEST AVAlLABLE COPY 



"Use of  So i l s  Data i n  Regional m d  National Dovelopnent", 
M.L. Deuan, Regional Bureau f o r  Asia and Far East, F.A.O., 
Rome, I t a l y .  

'IUse of  S a i l s  Data i n  National and Regional Agricul tura l  - 
Devclo~nent  i n  Ghana", H. Obeng, S o i l  Research I n s t i t u t e ,  
Kwadaso-Kuzasi, Ghana. 

"Use of  So i l  Data i n  Regional and National Development - A 
Case Study of Tropical  A l f i so l s  from S r i  Lanka", C.R. Panabokke, 
Centrzl  Agricul tura l  Research I n s t i t u t e ,  Peradcniya, S r i  Lanka.. 

"Use of So i l  Survey Data f o r  Agricul tura l  Development i n  Korea: 
Land Se lec t ion  f o r  t h e  Introduction of Newly-Bred Hieh Yielding'  
Rice Variety,  "Tongil", Yong Hwa Shin, I n s t i t u t e  o f  Agr icu l tu rz l  
Science, Suueon, Korea. . . 

" In te rpre ta t ion  o f  Small and Large Scale Maps f o r  Land Use Planning 
i n  Seai-Arid and Arid North Indian Plains", H.S. Shankaranarayar), 
Indian Agr icu l tu ra l  Research I n s t i t u t e ,  New Delhi, India. .. . 

*'A Nced f o r  an In te rna t iona l  Research and Technology Network i n  
Tropical  Soils",  G.B. Baird, United S t a t e s  Agency f o r  Interna- 
t i o n a l  Dcvelop3ent, Washington, D . C o D  U.S.A. 

"A Sail Rcsezrch Network through Tropical  S o i l  Families", 
L. D. Suindal e,  Univers i ty  of Hawaii, Honolulu, Hawaii, USA. 

"Soil and Water bfanagenent i n  the Semi-Arid Tropics", B .Ao Krantz 
and Associates,  ICRISAT, Hyderabad, India .  

"Soil and Hater Management i n  Rain-Fed Agriculture", 
D r .  Ch. Krishnanoorthy, A l l  India  Coordinated Research 
Pro jec t  f o r  Dry3 and Agriculture,  Hyderabad, India.  

"Use oi S o i l s  Information f o r  P l a n n i n ~  Agricul tura l  Development 
i n  t h e  Serni-Arid Tropics", B.A. Krantz awl Associates,  
ICRISAT, Hyderabad, India.  
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24, "Soil  Taxonomy - Indian Style",  T.R. Srin ivnsan,  Indian  
Pho to - in te rp re ta t ion  I n s t i t u t e ,  Dehra b n ,  Ind ia .  

2 5 .  "Trnnslocat ian o f  Cloy in  S o i l s  of XI+' I n d i a  znd Impl ica t ions  
involved i n  using t h i s  c r i t c r i 9 n  f o r  g la_ss i fy ing s a i l s "  
J . L .  Sehgal , Punjab Agr icu l tu ra l  Univers i ty ,  Ludhiana, 
Ind ia .  

26. "Soil  Survey Interpretations f o r  Watershed Development 
Programs1', Y.P. Bali & Associate, A l l  I nd ia  S o i l  and 
Land Use Survey, Depnrmcnt o f  Agriculture, New Delhi ,  
Ind ia .  . 

27. "A New Approach i n  t h e  Study nf V e r t i s a l  3orphology", 
J.C, Ehat tachar jee  & Asscc ia tcs ,  Directorntc of A 1 1  
I n d i a  S o i l  and Land Use Survey Regional Centre,  Nagpur, 
India .  
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