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Prior to contract termination all other pending administrative
matters, and financial and personnel aspects will he resolved
in an orderly fashion and in accordance with university and

AID regulations.

VIl Final Report

A comprehensive summary report of appealing form and substance
will be prepared, published and widely distributed in 1981, The
report will summarize the work conducted by the UPR/BSP over a
period of six years in Puerto Rico and Brazil with sarticula
emphasis on a critical analysis of the transfer hypothesis
underlying the project. It will alse highiight the salient
findings of the twenty-two variety trials and thirty-three
manadement experiments conducted during this time. Althouah
these were of peripheral importance to the central obinctive

t the project, they yvielded results belioved to be con-
sequence to the vroper utilization of Butrustoy hy small farmers

in LDCs,
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Experiments conducted at Isabela Agricultural Experiment Station (cont'd)
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Maize
Maize
Maize
Maize
Maize
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Maize
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Residual transfer
Residual transfer
REsidual Lime x P
Transfer

Transfer

Transfer

Tillage x population
Water (irrig.) x N
Residual Transfer
Residual Transfer
Residual Transfer
Transfer

Transfer

Transfer

P-placoment x levels

Primary
Secondary
Secondary
Primary
Secondary
Secondary
Primary
Secondary
Primary
Seconklary
Secondary
Secondary
Prinary
Secondary

Primary

Fl

#2

#1

#2

#1

#1

£2

#l

Dry
Dry
Dry
Dry

Dry

11-14-79
11-14-79
11-16-79
12-1-79
12-1-79
12-5-79
12-7-79
12-18-79
4-22-80
4-22-80
4-24-80
4-25~80
4-29-30
4-30-80

5-8-80

27

3-19-80
3-24-80
3-17-80
4- 7-80
4-9~80

3245180
4~-17-80
5-1-80

8~11-80
8-12-80
8-15-80
8-19-80
8-22-80
8-25-80

8-2#-80
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APFENDIX A

1I. Experiments conducted or assisted by BSP at Jaiba, MG, Brazil

Expt. No. & Crop Type of Expt. Site Season Begun Terminated
1. Maize Transfery (PxK) Primary Wet  10-21-76  3-11-77
2. Maize Variety x P Primary Wet 10-26-76 3-15-77
3. Maize Variety x Density Primary Wet 10-28-76 3-16-77
4., Maize Variety, Nat'l. Primary Vet 10-30-76 3-22-77
5. Maize Variety Annex Primary Wet 10-30-76 3-22-77
6. Soybean Transfer (PxK) Primary Vet 11-24--76 4-29-77
7. Soybean Variety, INTSOY Primary Wet 11-25--76 2--03-77
3. Maize Transfer (PxK) Primary Dry 6-07-77  12-15-77
9. Maize Transfer (PxN)g/ Primary Dry 6 08-77  12-16-77
10. Maize ITrrigation, EMBRAPA Primary Dry 6-11-77  11-23-77
11 Sorghum Irrigation, EMBRAPA Primary Dry 6=-12-77 10-05-77
12. Soybean Variety, INTSOY Primary Dry 6-23-77  10--07-77
L3. Soybean Variety x P Primary Dry 7-11-77  11-10-77
14, Maize Variety x P Primary Dry 7-25-77 1-26-78
15. Maize Density Primary Vet 11-06-77 4-17-78
16.  Soybean Density Primary Wet 11-08~77 3-15-78
17. Maize Variety, Nat'l. Primary Vet 11-09-77 4-10-78
18. Maize Varicty Primary Wet 11-10-77 3-31-78
19. Maize Transfer Primary Wet 11~-10-77 3--31-78
20, Maize Transfor Secondary ¥l Wet 11-20 77 4-26-74
21. Maize Transfor Secondary #2 Wet 11-21-77 5--05-74
224, Maize Transter Primary Dry 6-20-76  12-15-78
230 Maize Rresidual Mransfer Primary Dry 6-16-78 12-14-78

I/ Unless designated as residual, all transter experinents listed were initial
transfer experinents,

i ;
ey

Lzperiment. B-9 and all transfer esperinents thereafter were with P and N as

variabloes,









APPENDIX B

Fable 2

31

‘laize, Pioneer brand hybrid X304¢C, dry-scason vields from initial
transfer experiment (BSP B-42) planted June 6 and harvested November

22, 1979 at Jaiba, MG, Brazil, primary (Parand) sito.

— 1/
g [ Grain Yiceld, kqg/ha~
3 I
53.3 7 +.85 8112 8920
c 1
40.3 © +.4o! 9192 9187
o 8] |
E_ 28.8 g "o" ! 233 8227 7503
- L,‘ l
At & !
o 17030 -0 | 5670 5905
4.3 % -85 | 3819 3705
T |
0 S -1 2354 2185

|
1 - e e s e o re o

Coded N Treatment Level

-1 -.85 ~-.40 "o" +.40
N ky/ha
0 14 54 90 126

1/ Adjusted to 15.5% moisture, mcans of 3 replicates.

7649

3578

v ————an o o

166
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Table 3

Maize, X304C, dry-season ylelds from initial transfer experiment
B=45) planted June 9, and harvestod November 21, 1979 at Jaiba,
Brazil, sccondary sito 41 (Cears).

~ 1/
g Grain Yield, kg/ha
v {
2676 B IR el | 8357 8553
i} |
= | 2 .
20,2 o +.40 , 7134 7583
E i
1] + H
& CRCE S K Y 766 3 7106
l::"— ¥ i
= BilG s aE=re 7376 7420
A Ay !
it E -.B5 | 4492 5682
rU §
0 8 ol | 4243 1675
|
|
Coded N Troeatm nt Lovel
-] -, 85 - .40 Al g YA .40

N kg/ha

0 14 54 90 126

i/ Adjusted to 15,52 molsture, means of 3 replicates,

(BSP
MG,

4181

5207



Tab ]__t.- 9

Malze, X304C, dry-scason yields from initial transfei experiment
(BSP B=47) planted June 8 and harvested November 20, 1979 at Jaiba,
MG, Brazil, sccondary site #2 (Rahia).

y 1 1 / I /
ok . Grain Yield, kKg/ha“’/
v
5)8 i ] b et 8278 165 3591
e F )
40,3 G +.400 | 7516 7794
r. |
28.8 @ "o" | 7172 7749 7358 7355
) i
3 ~ | :
- 157753 = =_.40 5411 5916
Y o, |
4.3 —» =-.85 | 1357 4161 HiH 38
0 ol == 3899 4838
Coded N Treatnmont Level
- -, 85 -.40 ol 1, 40 +.85
N Kg/ha
0 14 54 an 126 166

Adjusted to 15.5% molsture, means of 3 r plicats




Isabela, Puerto Rico, prim

xg/ha

1

Coded P treatment Level

Adjusted to moisture

Malze variety X304C dry-season yields
(BSP PR-53) planted December 1L,

transfer experiment

1979 and harvested April 7, 1980 at

ary site

Grain

5081

4414

5396

Cocded N

-. 85

maocans

(Ramal) ,

L
~J
(97}

Treatment

replicates,

7378

7280

186
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Table 6

Maize variety X304C dry-scason yields from initial transfer experiment
(BSP PR-54) planted December 1, 1979 and harvested April 9, 1980 at
Isabela, Puerto Rico secondary site (Cerro).

_I_.f"
) Grain Yield, kg/ha
—
@
SRS +.85 6249 7375 7891
o |
43,7 A2 .40 7235 8127
O
BRSO ROL 6346 6248 7165 8237
\.\ rU
i) g i SS DURSRESaY 7278 7873
L &=
¥ 4.7 ‘o <85 6489 7163 8513
0 o ] 6338 7616
o]
U . i . it e P . et o P, i, Bl i . § S e S TV R e S S e S S

Coded N Treatment Level
=g -. 85 -, 40 ol +.40 atigylegs)
N, Kag/ha

0 29 71 108 144 186

Sy
n

L/ Adjusted to 15.5% moisturec, means of 3 replicates.



lable 7

Maize variety X304C dry-scason yields {rom initial

-
-

(BSP PR-55) planted December

16

transfer experiment

tsabela, Puerto Rico, secondary site (Calero).

0 |
v |
v |
48.3 R g S|
)
o 36716 IR+ OIS
o |
C I 2.0 5 | IRl Nt 4553
N Q I
5 I -.40 |
ﬁ. C« |
o) M sl
o)
0 ORERCAE) 5195

5,69

1/ Adjusted to |

moisture,

1979 and harvested April 10, 1980 at
1.
Grain Yield, kg/ha
52 38 6416 H4ad2
5708 69 38
4582 6h3ll H874H
6745 6O 17
H82 G763 H932
56543

Coded N
0
= O
L %)
W
'l-"
mean

Treatnent Level

oM +.40 t.85

108 144 186

roplicatoes.,
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Table 8

Maize, X304C, dry-season yvields from residual transfer experiment (BSP
B-44 following B=36) planted June 28, 1979 and harvested January 3,
1980 at Jaiba, MG, Brazil, primary (Parand) site.

) | S e _ 1/
qb) i Grain Yield, kg/ha-—
5383 j +.85 ; 5250 5059 4692
o |
G el @ | 5054 3906
3 s |
S0 % s I I O T isaos 2895 2963 2969
(®] ¥
s E |
15750 ERRRPNA () (R | 2368 2082
fa¥ n. .
4R3O TG 5 f 1107 1112 1663
Yo
O O[PS | 949 1262
 Feri o e i bl
Cocdoed N Treatment Level
-l e -4D oyl +.,40 .85
\\" k'|/ht|
0 14 54 a0 126 L66

1/ Adjusted to 15.5% moisture, means of 3 replicates.

2/ Phosphorus was applied only to the initial transfer experiment;

N was applied to both 1nitial and residual trials.
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Malze, X304C, dry-season yields from residual transfor experiment

(BSP B-46 following B-38) planted June 28, 1979 and harvested January

| ’

E. I‘)Fiﬂ] at Jai pa, ;\.1\_;' Brazil ;. sgeondary aite 41 !'l,'\‘.-f“'l) ;

T Wbl 1At | S ] # 1A
:
26.6 + .85 1454 4451 4122
+J
b E." | e T e .
i 20, 2 £ t.40 5797 4456
N0 14.4 o oM 4273 4141 3775 1729
o ¥
" @ |
T Sl $193 316 1
29 fo e B85 10 19 1302 2940
S
{' -
0 O -] 2670 2354
lod N reatment Lovel
| - 3 28] 4032 + ., 40 t )
g 1/ Na
L | |II j' i IIl (5]
| :\(:]EL':I' ;i LO i' | 18CUre,; \ } roplicaces
i F'Htl!"'l !ir'.l]-ll.'; WS 1131 1 (¢ h 1] 1 4 F sy oRporiment s

CWASs appllod to both {ng el o ely




table 10

39

Malze, X304C, dry-season yvields from residual transfer experiment

(BSP B=48 following B=40) planted July 4,
3, 1980 at Jaiba, MG, Brazil, secondary

51t¢

1979 and harvested January
k2 (Bahia).

'E: Grain Yield, I-:.u,’lml.’{
> |
(] |
] '
D303 MR G BT 3218 1748 4362
= |
5 0 . :
S 40,3 B 4,40 4203 4203
M +
= m
l;‘. 28,8 8 o) ]'3641 2493 1142 4186
A 3 J
AL 7R3 Birat =40 | 3191 1927
o |
4.3 & =,85 | 2140 1271 36,9
3 |
0 O] | 22315 3874
Coded N Treatment Level
- ] -, 85 -.40 (o) +.40 .85
N kg/ha
0 L4 54 90 126 166
1/ Adjusted to 15,5 molsture, means of 3 replicates,
!/ Phosphorus was applied unly to the initial transfer experiment;
N was applied to both (nitial and rosidual trials.




i ”.lll."

Hep

MaYeh

a0

11
darze variety X304C dry-geason yvields from residual transfor experiment
PR=50 followinag PR=45) plantoed November 14, 1979 and harvested
19,1980 at Isabela, Puerto Rico, primary site (Ramal),
| . L - - / v l".’
| Grain Yields, kg/ha
|
-l |
e |
B3I r - g 5 1038 6051 5502
- |
62.8 & +.,40 f 5032 6402
.’J |
44 B REEIR 0 1 'p 2 4686 5835 5692
- r
26,9 & -.40 | 5222 6394
f=- i
|
6,8 o =85 | 4091 5019 6744
0 - - 1 ! 1769 6164
o) | —— i e e e b st s s Al e S
Coded N Treatment Level
- 1 -, 85 -.40 ol t.40 +.85
N, kg/ha
0 29 71 L0A 144 1686
I, Adjusted to 15,.5% moisture, means of 3 replicates,
Phosphorus was applied only to the initial transfor experiment;
N was applied to both initial and residual trials.



Tnhlp_l?

Maize variety X304C dry-secasan
following
lsabela,

(BSP PR=-
darch 24,

b/ Adjusted

Phosphorus was

1

Lev =

I'reatment

>y 7 gy
1

ec

4]

yields from residual transfer experiment

planted November 14, 1979
uerto iitco, secondary site

Grain Yield, kg/ha”

6175 7980

7160

aN 73 7603
1142 765

6644 7372

6964

Coded N Treatment Lavel

-, 85 -, 40 o
N, ka/ha

29 7] 108

cansg ot 3 replicates,

o the tnitial transfe:
1

crlalsa),

1Ma residua

ro

harvestaed
(Cerro) .

7969

186

Tment;



brid X304C, wet-scason yields from initial
L2e, Ploneer brand hvbrid X304C, wet-sca \

i iment (BSP B=52) planted November 26, 1979 and
ANsier experinen 1l S £ jo

AV

eésted May 8

- ynem pme o 3 z[}l_ 2 “ !
1980 at Jaiba, MG, Brazil, primary site (Parana)
, 1980 at

7039

6101

6104




Tahle L‘l

srazil, secondary

+,85

]

-]

-

o
Level

gt PSRN S LK)
v
CARLOTOBER (Y
(<] iy
r 6.6 3 -.40
Hy .6 & - .85
o
0 glii=1

Adjusted

6175

14372

e
e O,

Site #

L

(Coar

(5

Malze, X304C, wet-season vields
B=54)planted November

from

a).

Grain

1! (.‘ 0

initial
1979 and harvested Mav 1

fit.'fl!,

W
w2

transfoer experiment (BSP

k 4 |

1d

71625

6876

6286

H57

1980 at

llH ;”

I“ 0 ‘j (]

laiha, MG,

7680

8251
GO | &
.85

IH].



thle 158
1ze, X304C, wet-soason
6) planted Novomboer 2
lr"l;, secondary S1te #:
W
Jo(’ ,1: + s} {
v
14,4 saee ()
2180 £ Ly Ll 5504
4
1]
12,06 o =.40
9
30 » -, B
() W) - 1 ]
e
t
. |
Y t [

4

1 4

fltall

LOT4 A

(Bahia)

H)df

06

Cransiol ox

I”\ﬂ“ at

¢t 4 )
H6G 315
6270
6222
106 6
; rl ¥
¥ l\"'llj'
ll|}lt } ‘I“
104 144
I 4 '

perimont

44

{ :":‘;i

Jalba, MG

7975

V] :3 .-_I 3

4203

! iy
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47

r'ab I} ol "3

Ar y - - . AR " - ~ . - . . .
dalze variety X304C wet-season vields from initial transfer experiment

':'I'*'-SP }J]E-(}l :| l)! \_'l:'It.-I_l(] ;"\I;]‘j ] 27) Ll[];! !'--ij.-\"('!;' "\{'! .‘\llf[ll.‘: l— ]t)l lqa(‘) a t ISEIL“P]([
Puerto Rico, secondary site (Calero). '

Grain Yield, !-:r_l,r"}‘.d]

[ o } -y
Ing +.U_"I | '.;\:',J‘ “9 3.8 7—?4‘.)
|
"-4” r-‘,u‘lu] f'-]l()
UI(,

Y f 3494 5187 G867 5160

(6]« 60313

]"t

!
tJ
(9%
fae)
(9 |
ao
3

706

i
.
.
-
-
1
-
1
oo
]
,
oI a

Codec

] 4) i 108 143 186

Adjusted to _'r;_', moisture, means ) { renlica



table 19

Maize, X304C, wet-season vields from residual transfer experimont
BSP B~-53 following B-43) planted December 19, 1979 and harvested
May 30, 1980 at Jaiba, MG, Brazil primary site (Parand).

1 Grain Yield, kg/ha L
~ |
O i
53.3 & +.85 ! 6473 7625 7078
40.3 iR O ; 6804 7701
Bl 28.8 § "o |4148 6757 5618 648 3
& A i
by ] 755l {& -.40 4017 5705
fu 4.3" =8l 385 1] 3839 3951 4807
o] |
0 5 -l | 3604 3545
O §
£ i
Coded N Treatment Level
-1 -.85 -.40 Hofl +.40 a5
N Kag/ha
0 29 71 108 144 186
Adjusted to 15.5% moisture  means of 3 replicatoes.,
e/ Phosphorus was applied only to the initial transfor cxperiment;

N was applied to both initial and residual trials.,
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lable 20

Maize, X304C, wet-season yields from residual transfor experiment (BSP
5=-55 following B-45) planted December 19, 1979 and harvested May 29,

n

L980 at Jaiba, MG, Brazil, secondary sito #) (Ceard) .,

it nils dle) 1/
Grain Yield, ka/ha

[ |
) |
> ) :
26.6 USRS H 5 | 6921 6496 3 5995
= i
20/ 2R ) 6022 6924
a i
= bt : _ = ATy
i Hehsng o de (el i 5388 6367 5907 6022
= i )
o e |
- otss sl Sy H260 6186
(# 9 3. ) (0¥ o :__;-4 : 31067 ‘"','f.-_}.‘-‘. B0 Iy A
|
0 liu=t
0 =1 {3811 324
Q |
&)
Cuded B Troatmant Love
i #3185 - .40 RO t.40 +,85
v kg/sh
(1 29 71 108 144 L8G
l Adjusted to 15,54 p LSture, means of 1 reoplicates,
Phosphorus was appliced only to the (nitial transtfoer oxpoerimoent:

(X}

was applied to bhoth initia ihd residoal ] 8,
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Mai1ze, X304C,
B=57 following
L980 at Jaiba, MG, Bragzil

wib-soason

Adjusted to

l'llr"-.“.};-l'.t‘n Us waea
N was

transfer oxporiment (B8

(Baliyda),

7090

fy 39 ¢

4560

108

I transfor
dual tria]s

)70 and harvested

iy 10
y 50
.40

Al ) (
32 o BEALAS B

HhS

b 850

| HE

oxpoeriment:




fable 272

lalze variety X304C

reatment Level

4

P

e

ode

o~

'-\-l 1US T i"\‘

Phosphorus w

wds

Puecrto

wet=s¢ason vields
PR-58 following PR-53) planted
[sabela,

1108

1649

Rico,

o 1 ¥l v
AL A n)

ailbs

resicual
harvestod
primary

transfer experiment

b,

6876



Table 4

Mlalze variety, X304C wet-season yialds
(B5P PR-59 following PR-54) planted

1980 at Isabela, Puerto Rico, soccondary

from
1122
SlLe

|
kag/ha”

rosidual

I
-

transfor oxperimont

and harvestod August 12,

(Corro) .

U Grain Yiold,
5
1]
= |
St +.85 ! 3406 | 7315
o
1))
43578 = +.40 | 5763
u 1
(] '
301N E ) " 2879 4372 6754
£ |
!l-:.? a, -."1“ f “'l'u'
4.7 o -.85 | 4974 6618
o) !
0 &) - 1 2582 702
!
[
Codec N 'roatn t ITELLS
~ 3 - QR -0 "y
.'I, !'o :'i-l
U oYy /i (Y
1/ Adjusted to 15.5 moisture, Blsarepls
2/ Phosphorus was il ed o th i tLal=t1ra f
N was appliod to bot nitial ane RS I '

9020

#0038

"”'—J':

HO4d
HZHH
|'.':\I 4 .'.'Ir'
g1 1
144 |86

AN .
i imeng;




MSP
1980

44, 3
ibh. b

26,1

Fabila 24

PR=60
at

Lﬂl"l,)l' I ol (]

cvels

i

ireartment

P T

L)

Coce

+ ., H5

-
.

-
-

PR=5

Pucerto

.'}Inr-

Malze variety X304C wet-scason vields
fol lowing

L

from residual transfor edperime
) planted April 24 and harvested August 15,
Rico, secondary site (Calero).
Grain Yiold, ') ha
1167 5677 6219
- i 'l':[_l“
1013 R617 046G 1
:l.l'\ ] i)
!l .l --‘ o 'I |‘:.i
1510
i1 ' { [ 1
-, " " n.;|] -.r{ )
I
e |44 1 4
L] | 1 tAal 1.1 i s i e r ny @
! y 1dual trials,

L
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Tahle 25

Malze varioety
(BSP

exXperiment
May 1, 1980

32 1)

m 160
Hi)

')

L)

AdJusnt

wWaton
Lth 8

L& timi
I mm

X304C
PR

110

ey L ] | N
plantod
b' a8 &l 1€

fathiy | 304
HHhHh4 RN
916 )y
'I ! il ]

d e
199 Y
11 0
I 1 Jel !
4
L]
L i
; L
L] ] |
i | 1

;'l:-[l

’

L)

} ‘

'
¥ ' i
[ Wi i
t t b
| 1
I I

da from nitrogo
M) -"., 1970 qancl
el rs g1t
H | ]
7 5 0) 1201
13 5160

'—-'f.‘\ {
1
431
- o
3 " 4 ¢
Yii 5
1)
( 11

8794

7541

G117

A .

id2H

1h a4

) il

1 5}
i n tubing
{ ir 3o
1 | R
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Table 27

Maize, X304C, wet-season yvields from phosphorus placomont SOOE L ment
r / ! i i

(BSP PR-64) planted May 8 and havvested Auqgust 6, 1980 at rsabela,
Puerto Rico, primary site (Ramal)

i ; |

Q | Grain Yields, kaZha

f

ed v

78 L85 81863 44 146 i 7937 4 84499 =

c 42 "o 7378 a 313 48 o 1523 a
4 6 A, =45 310 a THO | ' G (G . 1451 ‘

Qi

% Band width mnj

| :1] I

"'\\'i‘l!}.'i'l'l A L%yl 1S LU Wi 1l

. i I L i ) | 1t
ilh”'l'['.”"fu' AL ela Indieat 0 | ratos pplled t t 1
treated aren PN 208 B, 45 1l cm o (bhroadeast) hand
I"‘lll.u"'. | 140 ) | i 1-';




Table 28

Maize, ,\'.3()-1(,', ’.”-:}.]')J plant heiahts i ] nosphorus placement QX1 My
(BSP PR=64) planted -'-1:1'-?' d and harvoestoed August JH, 1980 at Isabola,
Puerto Rico, primary site (Ramal) .
. |
= Helant ' AV f m
QU
)
-1 i
78 + 05 ;f’ 11 L3081 1247 a1 | 1 a
: )
! ; (= 0
a Al I "ot ri._ cli 130 ] 1 { 127 14
i {14
o @ |
l-J " |
i dd
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